ENTECH

ENGINEERING, INC.

505 ELKTON DRIVE
COLORADO SPRINGS, CO 80507
PHONE {719) 531-5599
FAX  (719) 531-5238

SUBSURFACE SOIL INVESTIGATION
MERIDIAN RANCH - ROLLING HILLS RANCH,
FILINGS 1-4
EL PASO COUNTY, COLORADO

Prepared for:

Tech Contractors
3575 Kenyon Street, Suite 200
San Diego, California 82110

Attn: Mr. Raul Guzman

July 15, 2019
Revised April 29, 2020

Respectfully Submitted,

ENTECH ENGINEERING, INC. Reviewed by:

ST

Daniel P. Stegman ;
esident

DPS/ts
Encl.

Entech Job No. 190300
AAprojects/2019/190300/190300 SSI




Entech Engineering, Inc.

Table of Contents

T.0  INTRODUCGTION c..o.ocoeoemereeemrererseereesrraserrasessessssssasessassassnssssassansasasssssnesnssnsevasenssessasest sasasssst sansararesasens 2
2.0 PROJECT AND SITE DESCRIPTION ........eeeeeerereeersarssessssensassvanssessssssessessessessessesssassassvasrasavensse 3
3.0 SUBSURFACE EXPLORATIONS AND LABORATORY TESTING.....cuererrerrvsesrrssresssrssssmaressossasas 3
4.0 SUBSURFACE CONDITIONS ..........ooereeeeeerersrsssersssnsssessssssesssnsssesssamsanessmsanssnerassssssssnsssssstrsnsesssnas 4
4.1 S0I BN BEATOCK ..ot rie s cee s e s e ers e s b s e st s s b be st s sas s e e e nnnennesasansesnnans 5
.2 GrOUNGWALEE.....c e et e st e e e e s e s an e st enss e sb b sasds s sabsaastasnssrennmeenntaneesananbesnntees 6
5.0 PRELIMINIARY DEVELOPMENT CONSIDERATIONS ... ereceseecireseessrsncsarsvssssrersssssssssresareons 6
E T B €1 1H Ty LTt = OO Oy PO 7
B.2 EXPanSiVe SOlS iiiuciacsmsiumsmssnmss i < sssssssts sisis smss Siibee iipssaessarssnevetaifastonssssasasnsessnsenssssnsresas 7
53  Sandstone and ClayStone ... irere e se et sas et s e e n e seasreeann 7
6.0  SITE GRADING......cccvssvisesssrnssissnnssnssssisssssssssasesssssnassisssssssasssranessersssesssensessansensesssssnsssmssssassovssssssssassaans 8
0 IR 14 oo 3 o T U O PO PSRN 8
6.2 Fill PrEPATALON ..oocviveiie i rvercersresrriesee e e tess s ae s s e s saa s s esas e ssnsessanesssensestnasstasstsessssentsrarasenes 8
6.3 COMPECHON ....cviieriinreereeee e st st e ser e e re e e ses s st et e s ra bt s s s maesar s aaasesbesasasestasassnsastenaineesas 9
7.0 POND EMBANKMENT CONSTRUCTION .....ccccivcniiciinsiissssisssssnerrmnvssersesssessssasssessssnsssonsssassmsssasanss 9
8.0 UNDERGROUND UTILITY CONSTRUCTION ......ccovvcrisssnisnissisisssvassersrssessassrsrssssnsesssssansasssssssonnsss 10
9.0 UNDERDRAIN SYSTEM........ooouieeineirmsrsrermsrresssssssressesssssssrssessssssssesssasesssareessarsesarssessssnsassnssassessns 11
70.0 PAVEMENT CONSIDERATIONS ...........ooorrvereercrrorerersssssrsnssssisessssesssssssssressarssssessessassasssensssossssssssnns 11
11.0 ANTICIPATED RESIDENTIAL FOUNDATION SYSTEMS ....ccoovvinirisicssssmrnrcvenvsersreressrsssrssssessssssases 12
12.0 RESIDENCE ON-GRADE FLOOR SLABS ...........rereerirrensrssrsessissssssestesssssssresserssarssasrsssseasenssasns 12
13.0 CONCRETE DEGRADATION DUE TO SULFATE ATTACK ...ovrceirvesiresrnseesvssesserssarssacsssassssesssases 12
14.0 EXCAVATION STABILITY .ueeeeiiesriserisnsernensenssssnisssssirsssisasssssssssssssssssssssissesesavasassassrsssasssssssasnas 13
15.0 SURFACE AND SUBSURFACE DRAINAGE.........cicnissssssssssisissssssseseressesssassassssssasssssssansas 13
16.0 WINTER CONSTRUCGTION ...oeeeeeeetrceccsssesnasssrsssnssmssmssvavsrsssasssessassoresassesssasissstossmssavsssessesssessmans 13
17.0 CONSTRUCTION OBSERVATIONS.........oeeeerectrsansscesssvssrssavessssassssessssssssassnssersnmavassnsessssssessmans 13
TB.O CLOSURE. ... eeeeeeeererernssssesssnssesssssasssnssntsansssarsnsssnssansesassssesssest sasessatessnsnmmessnssassasesssssessnsssenans 14
Table

Table 1: Summary of Laboratory Test Resulls
Table 2: Summary of Test Borings and Water Measurements

Figures

Figure 1. Vicinity Map

Figure 2: Test Boring Location Plan
Figure 3: Overexcavation Drain Detail
Figure 4: Exterior Perimeter Drain Detail

List of Appendices

Appendix A: Test Boring Logs
Appendix B: Laboralory Testing Resuits
Appendix C: Pavement Test Results

1 Subsurface Soil Investigation
Meridian Ranch - Rolling Hills Ranch Filings 1 - 4

Et Paso County, Colorado

Entech Job 190300



Entech Engineering, Inc.

SUBSURFACE SOIL INVESTIGATION
MERIDIAN RANCH - ROLLING HILLS RANCH,
FILINGS 1-4
EL PASO COUNTY, COLORADO

1.0 INTRODUCTION

The project consists of the development of the site for the construction of single-family
residences in Rolling Hills Ranch Filings 1 - 4. Development is expected to include site grading,
installation of subsurface utilities, roadways, and drainage structures. The subdivision is in
Meridian Ranch in the northern portion of El Paso County, Colorado. The approximate location
of the project site is shown on the Vicinity Map, Figure 1. The test boring locations are shown
on Figure 2, the Test Boring Location Plan, with the approximate delineation of soil types and
potential groundwater areas depicted on the figures.

This report describes the subsurface investigation conducted for the site and provides
recommendations for development design and construction. The Subsurface Soil Investigation
included the drilling of forty-nine test borings across the site, collecting samples of soil, and
conducting a geotechnical evaluation of the investigation findings. All drilling and subsurface
investigation activities were performed by Entech Engineering, Inc. (Entech). The contents of
this report, including the geotechnical evaluation and recommendations, are subject to the
limitations and assumptions presented in Section 17.0.
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2.0 PROJECT AND SITE DESCRIPTION

The project will consist of developing the site for single family residential structures. The
planned lots are located in the Rolling Hills Ranch subdivision in Meridian Ranch. The
investigation was performed at predetermined locations designated based on the roadway
alignment and proposed grading on the site plan provided to us. Af the time of drilling, the site
was vacant and not developed. The site is not graded for the planned development. Site
grading plans were provided to us with proposed cuts up to 13 feet and fills up to 15 feet. The
maijority of the cuts and fills are in the 2 to 10-foot range. The site has a gradual slope towards
the southeast. Vegetation consisted of grasses and weeds. Existing residences and Falcon
High School were located to the west and south of the site, undeveloped land immediately
north, and Eastonville Road to the east. Natural earthen drainage trends to the southeast
traversing the property from near the intersection of Rex Road and Sunrise Ridge Drive towards
Eastonville Road at a point approximately 2000 feet northeast of Falcon High School. Fill piles
of soil encompass approximately 3 acres in the northwest quadrant of the proposed subdivision,
and approximately 20-acres of land south of this area was previously excavated, likely for
nearby developments. The large area of soil removals and fill piles are not depicted on the
topographic mapping for this site. Other smaller piles of manmade materials and straw bales
were noted south and west of the natural drainage.

3.0 SUBSURFACE EXPLORATIONS AND LABORATORY TESTING

Subsurface conditions on the site were explored by drilling forty-nine test borings at the
approximate locations shown on Figure 2. The boring locations were determined and staked by
others. The borings were drilled within the proposed roadway alignments. The borings were
drilled to depths of 20 to 25 feet below the existing ground surface (bgs). The drilling was
performed using a truck-mounted, continuous flight auger-drilling rig supplied and operated by
Entech. Boring logs descriptive of the subsurface conditions encountered during drilling are
presented in Appendix A. At the conclusion and subsequent to drilling, observations for
groundwater levels were made in each of the open boreholes.
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Soil and bedrock samples were obtained from the borings utilizing the Standard Penetration
Test (ASTM D-1586) using 2-inch O.D. split-barrel and California samplers. Results of the
Standard Penetration Test (SPT) are included on the boring logs in terms of N-values
expressed in blows per foot (bpf). Soil and bedrock samples recovered from the borings were
visually classified and recorded on the boring logs. The soil and bedrock classifications were
later verified utilizing laboratory testing and grouped by soil type. The soil and bedrock type
numbers are included on the boring logs. It should be understood that the soil and bedrock
descriptions shown on the boring logs may vary between boring location and sample depth. It
should also be noted that the lines of stratigraphic separation shown on the boring logs
represent approximate boundaries between soil and bedrock types and the actual stratigraphic
transitions may be more gradual or variable with location.

Water content testing (ASTM D-2216) was performed on the samples recovered from the
borings, and the results are shown on the boring logs. Grain-Size Analysis (ASTM D-422) and
Atterberg Limits testing (ASTM D-4318) were performed on selected samples to assist in
classifying the materials encountered in the borings. Volume change testing was performed on
selected samples using the Swell/Consolidation Test (ASTM D-4546) and the FHA Swell Test in
order to evaluate potential expansion/compression characteristics of the soil and bedrock.
Soluble sulfate testing was performed on select soil samples to evaluate the potential for below
grade degradation of concrete due to suifate attack. The Laboratory Testing Resuits are
summarized on Table 1 and are presented in Appendix B.

4.0 SUBSURFACE CONDITIONS

One soil type and two bedrock types were encountered in the test borings drilled for the
subsurface investigation: Type 1: native slightly silty to silty sand, clayey to very clayey sand,
and sand (SM-SW, SM, SC, SW), Type 2: slightly silty to silty sandstone and clayey to very
clayey sandstone (SM-SW, SM, SC}), and Type 3: sandy to very sandy claystone (CL). The soil
and bedrock were classified in accordance with the Unified Soil Classification System (USCS)
and American Association of State Highway and Transportation Officials (AASHTO) System
using the laboratory testing results and the observations made during drilling.
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4.1 Soil and Bedrock

Soil Type 1 classified as native slightly silty to silty sand, clayey to very clayey sand, and sand
(SM-SW, SM, SC, SW). The sand was encountered in all of the test borings at the existing
ground surface and extending to depth ranging from 1 to 14 feet below ground surface {bgs).
Standard Penetration Testing conducted on the sand resulted in SPT N-values ranging from 4
to 48 blows per foot (bpf), indicating loose to dense states. Water content and grain size testing
of selected soll samples resulted in a water content range of 1 to 21 percent, and 5 to 48
percent of the soil particles passing the No. 200 sieve. Afterberg limits testing resulted in Liquid
Limits of 26, 29, and no value and Plastic Indexes of 16, 10, and non-plastic, respectively. FHA
Swell testing resulted in swell pressure between 70 and 2970 psf, indicating low to high
expansion potentials. Swell/Consolidation testing on a sample of silty sand resulted in a volume
change of -1.2 percent, indicating a low to moderate consolidation potential. Sulfate testing
resulted in 0.00, less than 0.01, and 0.01 percent soluble sulfate by weight, which indicates a
negligible potential for below grade concrete degradation due to sulfate attack.

Soil Type 2 classified as slightly silty to silty sandstone and clayey to very clayey sandstone
(SM-8W, SM, SC). The sandstone was encountered in all test borings, but Test Boring No. 31,
underlying Soil Types 1 and 3 at depths ranging from 1 to 20 feet bgs and extending to depths
ranging from 12 to 24 feet bgs and to the termination of the borings (20 to 25 feet). Standard
Penetration Testing conducted on the sandstone resulted in SPT N-values from 27 to greater
than 50 bpf, which indicates medium dense to very dense states. Water content and grain size
testing resulted in a water content range of 2 to 30, and 7 to 50 percent of the soil particles
passing the No. 200 sieve. Atterberg Limits testing resulted in Liquid Limit between 26 and 41
and no value with Plastic Indexes between 12 and 20 and non-plastic. Swell/Consolidation
testing on the sandstone resulted in volume changes of -1.9 to 3.2 percent, indicating low to
moderate consolidation potentials and moderate to high expansion potentials. Sulfate testing on
the sandstone resulted in 0.00 and less than 0.01 percent sulfate by weight indicating the
sandstone exhibits a negligible potential for below grade concrete degradation due to sulfate
attack.

Soil Type 3 classified as sandy to very sandy claystone (CL). The claystone was encountered
in Test Boring Nos. 2, 4, 5, 15, 16, 19 thru 24, 27, 31 thru 39, 41, 43, 46, and 48 underlying Soil
Types 1 and 2 at depths ranging from 1 to 24 feet bgs and extending to depths ranging from 4
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to 24 feet bgs or to the termination of the borings (20 to 25 feet). Standard Penetration Testing
conducted on the claystone resulted in SPT N-values of 45 to greater than 50 bpf, which
indicates very stiff to hard consistencies. Water content and grain size testing resulted in a
water content range of 9 to 19, and 51 to 81 percent the soil size particles passing the No. 200
sieve. Atterberg limits testing resulted in Liquid Limits between 34 and 42 and Plastic Indexes
between 15 and 20. FHA Swell testing resulted in a swell pressure of 90 psf, indicating a low
expansion potential. Swell/Consolidation testing on the claystone resulted in volume changes of
-2.0 to 2.5 percent, indicating moderate to high consolidation and expansion potentials. Sulfate
testing on the claystone resuited in 0.00 percent sulfate by weight indicating the claystone
exhibits negligible degradation to concrete due to sulfate attack.

4.2 Groundwater

Depth to groundwater was measured in each of the borings at the conclusion of drilling and
subsequent to driling. Groundwater was encountered in thirty-eight of the forty-nine test
borings, ranging from depths of 2 to 23 feet bgs. Groundwater may affect building foundation
excavations, roadway and utilities construction on this site. It should be noted that groundwater
levels could change due to seasonal variations, changes in land runoff characteristics and future
development including nearby areas. Table 2 presents the estimated depths to bedrock and
groundwater.

5.0 PRELIMINIARY DEVELOPMENT CONSIDERATIONS

The following discussion is based on the subsurface conditions encountered in the test borings
drilled at the site. This investigation is for the site discussed in 2.0 Project and Site Description.
If subsurface conditions different from those described herein are encountered during
construction or if the project elements change from those described, Entech Engineering, Inc.
should be notified so that the evaluation and recommendations presented can be reviewed and
revised if necessary.

Subsurface soil conditions encountered in the test borings drilled on the site generally consisted
of native slightly silty to silty sand, clayey to very clayey sand, and sand overlying slightly silty to
silty sandstone, clayey to very clayey sandstone, and sandy to very sandy claystone. Bedrock
was encountered at depths ranging from 1 to 14 feet bgs. Depths to bedrock are indicated on
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the test boring plan and in Table 2. Consideration should be given to several conditions on this
site in planning and excavating the development including groundwater, expansive soils and
sandstone/claystone materials.

51 Groundwater

Groundwater may impact the development. Table 2 presents the depth to groundwater
measured in each boring. Subsequent to completion of overlot grading cuts per the grading
plan presented to us, the measured water levels will be less than 10 feet in some areas of the
site. Groundwater was measured as shallow as two feet in Test Boring No. 24. Fill is proposed
in this area. The area may require stabilization prior to placing fill. Claystone was encountered
at 4 feet. Unstable conditions should be expected where groundwater is shallow or close to
excavated depths. Procedures and equipment to mitigate groundwater impact during and after
construction should be anticipated. Pumps, cofferdams, wide area and localized drain systems
and other procedures and equipment may be necessary. Shotrock and geotextiles may be
appropriate for stabilizing excavations. An underdrain system can be considered for long term
groundwater mitigation. Frequently, groundwater levels rise following development as result of
increased irrigation and decreased potential area of evaporation.

5.2 Expansive Soils

Expansive soils [clayey sand, claystone, and potentially clay (not encountered in the test
borings)] are present on the site exhibiting expansion potential from low to high. Expansive
soils where encountered will require mitigation for residential construction. Damage to
structures can occur due to expansive soils; occurrence and severity of distress can be reduced
by moisture treatments and overexcavation mitigation approaches.

5.3  Sandstone and Claystone

Sandstone and claystone were encountered at shallow depths across the site. Excavation of
sandstone and claystone should be expected to be moderate to difficult. Track type equipment
likely will be needed to accomplish excavations particularly where harder materials or lenses are
present. Upon completion of site grading per the plan provided to us, sandstone is expected to
be exposed across the majority of the areas tested.
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6.0 SITE GRADING

Shallow bedrock was encountered in approximately half of the test borings. Depth to bedrock in
each boring is indicated on the Test Boring Plan, Figure 2. Excavation of dense and hard
materials on site is expected to be moderate {o difficult with heavy duty earthmoving equipment.
Claystone and sandstone materials may require track equipment and ripping teeth. For
conditions with no groundwater seepage, cut and fill slopes no steeper than 3 to 1 (horizontal to
vertical) should be considered. If seepage occurs, then flatter slopes or a drain system should
be considered. Recommendations may be subject to change depending upon particular field

conditions.

6.1 Stripping

Debris, topsoil and organic materials should be stripped from the ground surface of areas to be
filled. Any uncontrolled fill materials should be completely removed. The materials may be used
as fill pending approval if they are free of organic material and debris. Although soft areas are
not expected any soft or loose soils should be stabilized or removed to expose suitable material
prior to placement of fill. Topsoil may be stored in stock piles and placed at the surface in
landscape areas.

6.2  Fill Preparation

Surfaces which will receive fill should be scarified to depths of 6 inches, moisture conditioned to
within 0 to 3 percent of optimum moisture, and compacted to minimum of 95 percent of
Standard Proctor Dry Density (ASTM D-698) for cohesive materials and within 2 percent of
optimum moisture, and compacted to minimum of 95 percent of Modified Proctor Dry Density
(ASTM D-1557) for cohesionless soils. On-site natural soils and bedrock are anticipated to be
used as site grading fill. Bedrock must be processed and broken down to small gravel-sized
materials where placed in the fill. Expansive materials used for fill should be placed at sufficient
moisture content to mitigate potential swell. The fill quality will influence the performance of
foundations, slabs-on-grade, and pavements. Fill settlement can be minimized by placing thin
lifts at suitable moisture content and by verification of compaction with frequent density tests.
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6.3 Compaction

Overlot grading fill consisting of granular soils should be placed in lifts to exceed 6 inches
following compaction and compacted to at least 95 percent of the maximum dry density
determined by Modified Proctor (ASTM D-1557). Clay materials should be placed in compacted
lifts less than 6 inches thick compacted to at least 95 percent of maximum Standard Proctor
(ASTM D 698) dry density. Fills below 10 feet in depth should be moisture conditioned as above
and compacted to 98 percent of Standard Proctor dry density (ASTM D 698) for cohesive
materials or 98 percent of maximum modified Proctor Dry Density (ASTM D 1557) for granular
materials. The soil materials should be placed at a moisture content conducive to adequate
compaction, usually within 2 percent of optimum moisture content. Fill placement and
compaction should be observed and tested by Entech during construction to verify that
adequate moisture and density has been achieved.

7.0 POND EMBANKMENT CONSTRUCTION

Test Borings 38 and 39 were drilled in the detention pond located in Tract G. The soils
generally consisted of 9 to 10 feet of silty gravelly sand over claystone. The upper sandy soils
were encountered at loose to medium dense states. Groundwater was measured at 11 to 18
feet after drilling. In general, the site soils encountered in the pond area are suitable for
construction of the proposed pond structures and embankment. Based on the grading plan cuts
and fills will be required to construct the pond. Cuts and fills range from 4 to 10 feet. It appears
that the pond detention area will be above the groundwater levels. If excavations encroach on
the groundwater level unstable soil conditions may be encountered.

Any areas to receive fill should have all topsoil, organic material or debris removed. Fill must be
properly benched and compacted to minimize potentially unstable conditions in slope areas. Fill
slopes should be 3:1 or flatter. The proposed plans show 4:1 embankment slopes. The
subgrade should be scarified and moisture conditioned to within 2% of optimum moisture
content and compacted to a minimum of 95% of its maximum Modified Proctor Dry Density,
ASTM D-1557, prior to placing new fill. Loose areas encountered at the embankment subgrade
will require removal and recompaction prior to placing new fill. Areas receiving fill may require
stabilization with rock or fabric if shallow groundwater conditions are encountered.
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New fill should be placed in thin lifts not to exceed 6 inches after compaction while maintaining
at least 95% of its maximum Modified Proctor Dry Density, ASTM D-1557. These materials
should be placed at a moisture content conducive to compaction, usually 0 to +2% of Proctor
optimum moisture content. The placement and compaction of fill should be observed and
tested by Entech during construction. Entech should approve any import materials prior to
placing or hauling them to the site.

8.0 UNDERGROUND UTILITY CONSTRUCTION

Generally, excavation is expected to be moderate to difficult utilizing heavy-duty track hoes.
Rock buckets and rock teeth will likely be required where excavations extend into very hard
sandstone or cemented materials. Special procedures or equipment may be required to remove
water and/or achieve stability in utility trenches where excavations approach or intercept
groundwater.

Utilities including water and sewer lines are usually constructed beneath paved roads.
Placement of fill and degree of compaction applied to trench backfill will influence performance
of overlying structures including pavements. Fill placed into utility trenches should be
compacted according to requirements of the local jurisdiction. Fill should be placed in horizontal
lifts having compacted thickness of six inches or less and at a water content conducive
adequate compaction, usually within +2 percent of optimum water content. Typical compaction
specifications would be similar to specifications in the Site Grading section. Mechanical
methods should be used for fill placement;

however, heavy equipment should be kept at a distance away from structures to avoid damage.
No water flooding techniques of any type should be used for compaction or placement of utility
trench backfill.

Trench backfill should be performed in accordance with El Paso County specifications and
requirements. Excavations and excavation shoring/bracing should be performed in accordance
with OSHA guidelines.
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9.0 UNDERDRAIN SYSTEM

Depending on final site grading anticipated depths of excavations and structure foundations
relative to groundwater occurrence, an underdrain system may be considered to be included as
part of sewer system design and installation. The underdrain system drain pipe shall consist of
smooth wall non perforated rigid PVC pipe placed at a minimum slope of 2 percent. Shallower
pipe grades can be considered for larger diameter underdrain pipes and areas to daylight the
drainage systems. Concrete or clay material fill may be strategically placed at the manhole
locations to slow the water flow down the trench. The underdrain below sewer should be
constructed with adequate depth to allow connection of residence foundation drain systems.
Drain elements should be of appropriate slopes and sizes for anticipated flows. Maintenance of
the underdrain system should be anticipated. Gravity outlet should be planned such that other

developments and properties are not adversely affected.

10.0 PAVEMENT CONSIDERATIONS

Materials exposed at pavement subgrade elevations will be dependent upon native materials
exposed at final overlot grading and the specific materials placed as fill at and near finish grade
elevations. The predominate materials are generally expected to be silty sand, sandstone,
clayey sand, and clay. Materials anticipated at subgrade elevation generally would be rated as
good, but some areas likely would be rated as poor AASHTO classifications of A-1-b, A-2-6, and
A-4 were determined for the sandstone and upper granular soils. Based on depth to claystone
and estimated cut, claystone with AASHTO classification of A-6 and associated poor rating is
likely not to be encountered. The claystone classifies as A-6 which has poor asphalt support
characteristics. Thickness of asphalt pavements to be anticipated generally range between 4 to
5 inches of asphalt overlying 6 to 10 inches of basecourse depending on specific subgrade
materials and Roadway Classification of each particular street. Cement treated subgrade
thickness of 10 to 12 inches are common. Actual thickness may exceed anticipated thickness at
some areas. For specific thickness determinations, a subsurface investigation and pavement
design should be completed after completion of overlot grading.
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11.0 ANTICIPATED RESIDENTIAL FOUNDATION SYSTEMS

Subsurface soil conditions consisted of granular materials with some areas of expansive clayey
soils and claystone materials. We anticipate conventional spread footing foundation systems will
be appropriate for residences constructed on the majority of the site. Where expansive materials
are encountered at or near foundation grades, use of spread footings with overexcavation and
replacement with non-expansive fill should be expected. Drilled pier foundations may be a
suitable alternative where expansive soils are encountered. A Subsurface Soils Investigation
report should be prepared after completion of overlot grading to address appropriate foundation
systems. Perimeter below grade drain systems should be anticipated for all structures with
basements. Overexcavation drains may also be recommended. Figures 3 and 4 present typical
details. Shallow groundwater was encountered in numerous test borings. Temporary and
permanent dewatering systems may be necessary at various foundation excavations. Shotrock
and geotextiles may be appropriate for stabilizing excavations. An area wide subdrain may be
considered for discharge of collected water.

12.0 RESIDENCE ON-GRADE FLOOR SLABS

On-grade floor slabs for the planned structures could be supported by on-site non-expansive
soils or compacted, non-expansive, structural fill. Loose or expansive soils encountered at or
near floor slab grade should be penetrated or overexcavated a distance below slab subgrade
and replaced with a non-expansive structural fill to improve floor slab performance. If slab
movement and cracks cannot be tolerated a structural floor system should be used. Evaluation
of subgrade materials should be included within a Subsurface Soils Investigation for each

specific lot.

13.0 CONCRETE DEGRADATION DUE TO SULFATE ATTACK

Sulfate solubility testing was conducted on eight samples recovered from the test borings to
evaluate the potential for sulfate attack on concrete placed below surface grade. The test
results indicated 0.00 to 0.01 percent soluble sulfate (by weight). The test results indicate the
sulfate component of the in-place soils presents a negligible exposure threat to concrete placed
below the site grade. Type |l cement is recommended for the on-site soils. Additional testing
should be conducted following completion of overlot grading.
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14.0 EXCAVATION STABILITY

Excavation walls must be properly sloped/benched or otherwise supported in order to maintain
stable conditions. All excavation openings and work execution shall conform to OSHA standards
as in CFR 29, Part 1926.650-652 (Subport D).

15.0 SURFACE AND SUBSURFACE DRAINAGE

Surface drainage will influence performance of structures at the site including streets and
residences. Drainage is recommended around each building perimeter at a minimum slope of 5
percent in the first 10 feet adjacent to exterior foundation walls and for unpaved areas, where
possible. For paved areas and other impervious surfaces, a minimum slope of 2 percent is
recommended. Drainage should be planned to avoid ponding of water. Collected water and
irrigation should discharge well beyond foundation backfill zones. Surface runoff should be
designed to avoid sheet flow and erosion. Slopes should be protected from erosion by materials
such as mulch or appropriate plants or other methods. Al fills and backfills should be properly
compacted. Unprotected surfaces may be subject to undesirable, heavy erosion.

16.0 WINTER CONSTRUCTION

In the event construction occurs during winter, concrete and soil materials should be protected
from freezing conditions. Concrete should not be placed on frozen soil and once concrete has
been placed, it should not be allowed to freeze. Similarly, once exposed, the soil subgrades
should not be allowed to freeze. During grading operations and subgrade preparation, care
should be taken to avoid burial of snow, ice or frozen material within the planned construction
area.

17.0 CONSTRUCTION OBSERVATIONS

It is recommended that Entech observe and document the following activities during
construction of the building foundations.

» Excavated subgrades and subgrade preparation.

» Placement of foundation perimeter drains (if installed).

» Placement/compaction of fill materials.

» Placement/compaction of utility bedding and trench backfill.
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Entech Engineering, Inc.

18.0 CLOSURE

The subsurface investigation, geotechnical evaluation and preliminary recommendations
presented in this report are intended for use by Tech Contractors with application to the planned
development of the single-family residential project site located in the Rolling Hills Ranch Filings
1 - 4 subdivision in Meridian Ranch in northern El Paso County, Colorado. In conducting the
subsurface soil investigation, laboratory testing, engineering evaluation and reporting, Entech
Engineering, Inc. endeavored to work in accordance with generally accepted professional
geotechnical and geologic practices and principles consistent with the level of care and skill
ordinarily exercised by members of the geotechnical profession currently practicing in same
locality and under similar conditions. No other warranty, expressed or implied is made.
Additional subsurface investigations and testing are recommended to further evaluate the
individual sites and roadways after final development plans are prepared and after the site has
been graded. During final design and/or construction, if conditions are encountered which
appear different from those described in this report, Entech Engineering, Inc. requests that it be
notified so that the evaluation and recommendations presented herein can be reviewed and
modified as appropriate.

If there are any questions regarding the information provided herein or if Entech Engineering,
Inc. can be of further assistance, please do not hesitate to contact us.

14 Subsurface Soil Investigation
Meridian Ranch - Rolling Hills Ranch Filings 1 - 4
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Table 2: Summary of Test Borings and Water Measurements*

Test Depth of | Depthto Depth to Cut & Fill** | Estimated Estimated
Boring No. | Boring (ft.) | Bedrock | Groundwater (-/+, ft.) Ground | Groundwater
(ft.) (ft.) Elevation Elevation
1 20.0 9.0 9.0 0to-2 7021.3 7012.3
2 25.0 9.0 13.0 -2 to -4 7031.5 7018.5
3 25.0 1.0 15.0 -2to -4 7032.3 7017.3
4 20.0 1.0 dry 210-4 7044.0 dry
5 25.0 4.0 14.0 -2t0-4 7044.8 7030.8
6 25.0 14.0 10.0 Oto+2 70547 7044.7
7 20.0 1.0 16.5 +2 to +4 7058.6 7042.6
8 20.0 9.0 13.0 Oto -2 7060.1 7047 1
9 20.0 14.0 10.0 +4 to +6 7069.7 7059.7
10 20.0 14.0 14.0 Oto-2 7077.5 7063.5
11 20.0 9.0 8.0 Oto+2 7071.6 7062.6
12 20.0 9.0 14.0 Oto-2 7087.3 7073.3
13 20.0 9.0 14.0 Oto-2 7092.0 7078.0
14 25.0 14.0 18.5 -6to-8 7105.3 7086.8
15 20.0 8.0 18.0 0to-2 7108.4 7090.4
16 25.0 9.0 16.0 0to -2 71109 7094.9
17 20.0 1.0 17.5 Oto-2 7121.7 7104.2
18 20.0 4.0 dry 0to+2 7120.7 dry
19 20.0 4.0 dry +2 10 +4 7126.5 dry
20 20.0 1.0 dry outside cut/fill 7125.4 dry
21 25.0 1.0 10.0 -6to -8 7105.7 7095.7
22 20.0 4.0 18.5 -6to -8 7106.0 7087.5
23 20.0 9.0 dry +2to +4 7092.3 dry
24 25.0 4.0 2.0 Oto+2 7072.9 7070.9




Table 2: (Continued)

Test Depth of | Depth to Depth to Cut & Fill** Est. Estimated
Boring No. | Boring (ft.) | Bedrock | Groundwater (-/+, ft.) Ground | Groundwater
(ft.) (ft.) Elevation Elevation

25 20.0 1.0 12.0 Oto+2 7068.8 7056.8
26 20.0 1.0 17.0 -6 to -8 7049.2 7032.2
27 20.0 9.0 8.0 0to+2 7071.2 7063.2
28 20.0 9.0 13.5 Oto-2 7082.9 7069.4
29 25.0 4.0 12.0 outside cutffill 7084.4 7072.4
30 20.0 10.0 8.0 0to+2 7066.7 7058.7
31 20.0 14.0 dry 0to-2 7057.5 dry

32 25.0 14.0 13.0 0to-2 7045.4 7032.4
33 25.0 9.0 7.0 Oto-2 7052.7 7045.7
34 20.0 1.0 9.0 +2 to +4 7042.0 7033.0
35 20.0 3.0 dry Oto-2 7065.4 dry

36 25.0 1.0 23.0 -6to-8 7049.4 7026.4
37 20.0 1.0 dry 2to-4 7038.8 dry

a8 25.0 12.0 10.0 -61o-8 7032.4 7022.4
39 20.0 9.0 4.0 -6to -8 7032.5 7028.5
40 20.0 9.0 10.0 +12 to +14 7032.1 7022.1
4 20.0 1.0 17.0 outside cut/fill 70391 70221
42 25.0 9.0 14.0 outside cut/fill 7046.0 7032.0
43 25.0 4.0 19.0 outside cut/fill 7049.0 7030.0
44 20.0 1.0 dry outside cutffill 7064.0 dry

45 25.0 4.0 11.0 outside cut/fill 70721 7061.1
46 25.0 4.0 22.0 outside cut/ill 7065.0 7043.0
47 20.0 1.0 dry outside cutfill 7058.7 dry

48 20.0 1.0 dry outside cut/fill 7047.6 dry

49 25.0 14.0 12.0 outside cut/fill 7029.5 7017.5

- Measurement taken subsequent to drilling
- Cut and Fill estimates based on map provided by the client
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APPENDIX A: Test Boring Logs
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TEST BORING NO. 1 TEST BORING NO. 2
DATEDRILLED  6/19/2019 DATE DRILLED  3/11/2019
Job # 190300 CLIENT TECH CONTRACTORS
LOCATION ROLLING HILLS
REMARKS REMARKS
- - | &
2|3 2| g
€ |s/8 &8 8|8 € (88| 8|8
2 |E|18 2| e |E z |E[EIZE1 @ |E
o = o =
WATER @ 9, 6/19/19 S [ &l8|a] 2 |8 |watEr @ 13, 311119 8 |al8la| 2|8
3" TOPSOIL SAND, CLEANT0 iE2 SAND, GRAVELLY, SLIGHRTLY KK
SILTY, FINE TO COARSE 1 5 SILTY, FINE TO COARSE GRAINED, tt
GRAINED, TAN, MEDIUM DENSE, 7.1 14|83 | 1 |erowN, MEDIUM DENSE, MoiST o3 20 |12.5
MOIST i
5 1 23|70 | 1 5 28l93 | 1
SANDSTONE, SLTY,FINE =10 50|12.4 | 2 [sANDSTONE, sLTY,FINETO {10 T @ s0] 7.8 | 2
TO COARSE GRAINED, TAN, i 9* COARSE GRAINED, TAN TO GRAY EEE pm T
VERY DENSE, MOIST TO WET ) BROWN, VERY DENSE, MOIST 358
j; TOWET v
; 50119 2 15 i 3l s0l146 | 2
HEH g"
50 (127 | 2 [cLAYSTONE, SANDY.GRAY |20 RSl 50[11.9 | 3
BROWN, HARD, MOIST N
DS
D ]
0%
2,
R
=
25 B3l s0(12.4 | 3
Bll
\_ _J
é JOB NO. )
ENTECH TEST BORING LOG 190300
ENGINEERING, INC. o
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TEST BORING NO. 3 TEST BORING NO. 4
DATEDRILLED  3/11/2019 DATE DRILLED  6/7/2019
Job # 190300 CLIENT TECH CONTRACTORS
LOCATION ROLLING HILLS
REMARKS REMARKS
- | ## - &
S| & 8|3
£ o 3 2 § (é')., € k=] 3 & § ‘é
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© ] = =
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TEST BORING NO. 5 TEST BORING NO. 6
DATEDRILLED  5/29/2019 DATE DRILLED  3/7/2019
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ENGINEERING, INC. FIGNO
505 ELKTON DRIVE A-3

o




COLORADO SPRINGS, COLORADO 80307

L DRAWN:

DATE: CHECKED ;\

77 )

r “
TEST BORING NO. 7 TEST BORING NO. 8
DATE DRILLED 5/29/2019 DATE DRILLED 3712019
Job # 190300 FCLIENT TECH CONTRACTORS
_ LOCATION ROLLING HILLS
REMARKS REMARKS
= | = | 8
HE 8|z
BEIHEIRRE € [s]8]8| 5|8
A EARE HEHEE
a |5 T |F
WATER @ 16.5, 52019 |& | & |3| 2| S | 8 |WATER @ 13, 37719 S |&[82] £ (3
&" TOPSOIL, SAND, SILTY, TAN ™ 1 |6" TOPSOIL, SAND, SLIGHTLY . .
WEATHERED SANDSTONE, I SILTY, FINE TO COARSE GRAINED, .
SILTY, FINE TO COARSE 46 | 4.8 | 2 |BROWN, MEDIUM DENSE, MOIST 23| 441
GRAINED, DENES, MOIST
45190 | 2 11| 6.0 | 1
SANDSTONE, CLAYEY TO 50| 8.1 | 2 |SANDSTONE, SILTY, FINE 1O S0l 85| 2
SILTY, FINE TO COARSE 6" COARSE GRAINED, TAN, YERY 9"
GRAINED, TAN, VERY DENSE, DENSE, MOIST TO WET
MOIST TO WET v
501107 | 2 50]117.8] 2
FINE GRAINED LENSES 3" 7"
—
501111 | 2 50|16.6) 2
6“ 6“
\, v
[ JOBNO: )
ENTECH TEST BORING LOG 190300
ENGINEERING, INC. FIGNO
505 ELKTON DRIVE A-4

>




e ™
TEST BORING NO. 9 TEST BORING NO. 10
DATE DRILLED 3/7/2018 DATE DRILLED 3/7/2019
Job # 190300 CLIENT TECH CONTRACTORS
LO_CATION ROLLING HILLS
REMARKS REMARKS
o | & -
2| g 8| §
€ i5(8]8[g|8& € |5[8]& &8 (8
2R £ 2|8l 22
WATER @ 10, 3/7/19 3 |&|812] 2 |8 |water @ 14,3719 3 |&I8[Z2] 2|8
&' TOPSCIL, SAND, SILTY, FINE :_3.‘. &" TOPSOIL, SAND, SILTY TO _ :_—'4."-_
TO COARSE GRAINED, BROWN, vt CLAYEY, FINE TO COARSE i 11.
MEDIUM DENSE, DRY TO MOIST . 16| 2.7 | 1 |GRAINED, TAN, MEDIUM DENSE, 4 26 6.2 | 1
J MOIST 115
5 1| 911|656 | 1 El 19| 7.8 | 1
5AND,CLAYEY,FINETO  _y |10 T =il 5 |18.0 1 10| }J- 27(12.4] 1
COARSE GRAINED, GRAY = | i, ] e
BROWN, LOOSE, WET o T
]
SANDSTONE, SILTY, FINE TO 15 k:: 501 8.7 | 2 |SANDSTONE, CLAYEY, S50112.5) 2
COARSE GRAINED, TAN, YERY I 7" FINE TO COARSE GRAINED,
DENSE, MOIST IR BRPOWN, YERY DENSE TO
B DENSE, WET
20 | 50{10.9 | 2 |WEATHERED ZONE 13.8| 2
6"
. _J
r N
JOB ND
ENTECH TEST BORING LOG 190300
ENGINEERING, INC. FIG NO.
505 ELKTON DRIVE DRAWN. DATE CHECKED DATE: A-5
L COLORADO SPRINGS, COLORADO 80907 L I~ 7/ / 19 J y




505 ELKTON DRIVE
COLCRADO SPRINGS, COLORADO 80907

L DRAWN:

CHECKED%

TEST BORING NO. 11 TEST BORING NO. 12
DATE DRILLED  3/7/2019 DATE DRILLED  3/7/2019
Job # 190300 CLIENT TECH CONTRACTORS
LOCATION ROLLING HILLS
REMARKS REMARKS
- | & - &
N I
€ (58|85 8 € |5|(8[8) § |8
£ |EIE| 2 & |E = |E|EIE| & |2
WATER @ 9, 3/7/19 S [&|8[3] 2 [ 3 |water @ 14,3719 8 |82l =3
SAND, SILTY, FINE TO COARSE IBSHE 6'TOPSOLL SAND, SILTY.FINE | |- 3]
GRAINED, TAN, LOOSE TO EN TO COARSE GRAINED, BROWN, Ty
MEDIUM DENSE, VERY MOIST 7 121.3| 1 |LOOSE TO MEDIUM DENSE, 1:k. 6|36 |1
MOIST T4
16 [ 15.1] 1 5|1 23| 86 | 1
SANDSTONE, SLTY,FINE = 50|17.5| 2 |WEATHERED TO FORMATIONAL 113 2
TO COARSE GRAINED, TAN, T SANDSTONE, SILTY, FINE TO
VERY DENSE, WET COARSE GRAINED, BROWN,
DENSE TO VERY DENSE, MOIST
TOWET
50| 12.6] 2 | CLAYEY LENSES — 202 2
p
50 12.7] 2 128 | 2
e '
\.
4
ENTECH TEST BORING LOG 190300
ENGINEERING, INC. FIG NOL:
A-6

Nz,




COLORADO SPRINGS, COLORADO 80907

L DRAWN;

DATE:

CHECKED: h

25719 J

TEST BORING NO. 13 TEST BORING NO. 14
DATE DRILLED  5/29/2019 DATEDRILLED  5/20/2019
Job # 190300 CLIENT TECH CONTRACTORS
LOCATION ROLLING HILLS
REMARKS REMARKS
= | B
€ |518/8] 8|8 € [518 2 § |8
2 [E[B12] 2 |E 2 |EIE|2| & |2
WATER @ 14", 5/29/19 S [gl8lal 2 {8 watere 18550009 |8 |2 |S|8| £ 13
6" TOPSOIL, SAND, CLEAN TO ke 6" TOPSOIL, SAND, GILTY, FINE ]
SILTY, FINE TO COARSE .., TO COARSE GRAINED, TAN, Ttt.
GRAINED, TAN, LOOSE TO o 1] 1.4 LOOSE TO MEDIUM DENSE, 7 13] 18| 1
MEDIUM DENSE, MOIST DRY TO MOIST T
14(63 | 1 _' ! 71231
WEATHERED TO FORMATIONAL 45| 8.4 | 2 |FINE GRAINED LENSES 10 111 H 24| 91 | 1
SANDSTONE, SILTY, FINE TO Tt
COARSE GRAINED, TAN, 141
DENSE TO VERY DENSE, T
MOIST TO WET v i
= 48| 8.9 | 2 |SANDSTONE, SILTY, FINE TO 50| 6.7 | 2
COARSE GRAINED, TAN, 11°
VERY DENSE, MOIST TO WET
= A
50 (115 2 - 50| 106| 2
5" B
50| 12.6] 2
=
_J
r~ ™
JOB NO
ENTECH TEST BORING LOG 190300
ENGINEERING, INC. FIGNO.
505 ELKTON DRIVE A-7




TEST BORING NO. 15 TEST BORING NO. 16
DATEDRILLED  5/29/2019 DATE DRILLED  5/29/2019
Job # 190300 CLIENT TECH CONTRACTORS
LOCATION ROLLING HILLS
REMARKS REMARKS
8|5 S| &
€ |s(8|88|8 € 1508/8 5|8
2 |EIE( 2| 28 |E 2 |E|E[E] & |E
© b = 3
WATER @ 18", 5/29/19 S |&l8l 81 2 | 8 |water @ 16, 5120119 S 1a18lal 213
&' TOPSOIL SAND, SILTY, TAN g 1 |6" TOPSOIL, SAND, SLIGHTLY 1=
WEATHERED SANDSTONE, N SILTY, FINE TO COARSE 1- ]
SILTY, FINE TO COARSE 3.2 | 2 |GRASINED, TAN, MEDILM IENY RUREAR
GRAINED, TAN, DENSE, DENSE, DRY T
MOIST 99 | 2 5 1l 211 18| 1
CLAYSTONE, VERY SANDY, 11.4 | 3 [SANDSTONE, SILTY, FINE TO 50| 7.0 ] 2
GRAY BROWN, HARD, MOIST COARSE GRAINED, TAN, VERY g"
DENSE, MOIST
SANDSTONE, CLAYEY, FINE 11.0| 2 50l 8.3 | 2
TO COARSE GRAINED, TAN, v 6"
VERY DENSE, MOIST =
v
— CLAYSTONE, VERY SANDY,
14.2 | 2 |BROWN, HARD, MOIST <3 50| 15.0] 3
0%
B
RS
B
5]
5254
5]
b33
S B | 89| 3
B - BOUNCE
)
A0BND: )
ENTECH TEST BORING LOG 190300

ENGINEERING, INC.

505 ELKTON DRIVE

COLORADO SPRINGS, COLORADO 80907

FIG NO

L DRAWN:

DATE. CHECKED' A AT , J A-8
/A g




TEST BORING NO. 17 TEST BORING NO. 18
DATE DRILLED  5/29/2019 DATEDRILLED  6/7/2019
Job # 190300 lcLIENT TECH CONTRACTORS
LOGATION ROLLING HILLS
REMARKS REMARKS
o |
€ ls18/2] 8|8 € [518/8| §|8&
£ |28l %] e |E 5 |E|E2] & |E
waTER @ 175,52049 |8 | 318l 2| £ | 8 lbRYTO 20, 67119 ‘AN FIERE
6" TOPSOIL, SAND, SILTY, TAN 4 1 |&6" TOPSOIL SAND, SILTY, i :_'5.".
SANDSTONE, SILTY, FINE TO T FINE TO COARSE GRAINED, TE)
COARSE GRAINED, TAN, . 5011.7 2 |BROWN, MEDIUM DENSE, DRY 2 _' 12 2.7 | 1
VERY DENSE, DRY TO MOIST 10" '; .
501 1.8 2 |WEATHERED TO FORMATIONAL 5 |:: 421 5.0 | 2
g" SANDSTONE, SILTY, FINE TO .
|COARSE GRAINED, TAN,
DENSE TO VERY DENSE, MOIST
5069 | 2 10 50( 8.9 | 2
6" FINE GRAINED LENSES 6"
50| 8.0 2 158 50| 49| 2
7“ 7“
= A
50101 | 2 20 50| 7.0 | 2
6“ 6"
\
r— a
JOB NOQ
ENTECH TEST BORING LOG 190300
ENGINEERING, INC. -

505 ELKTON DRIVE DRAWN: DATE: CHECKED. ATE: A-9
COLORADO SPRINGS, COLORADO 80307 L 7;//9




TEST BORING NO. 19 TEST BORING NO. 20
DATE DRILLED  6/7/2019 DATEDRILLED  5/30/2019
Job # 190300 CLIENT TECH CONTRACTORS
LOCATION ROLLING HILLS
REMARKS REMARKS
- & |
2 |E|E| £| £ |E |oRY TO 20, 5730119 g |E(E[Z] & |5
DRY TO 20, 6/7/19 8 |&l8|@| = |8 |cavepTo 19 66119, 0RY |8 | Z|E|ZE]| 2 |
6 TOPSOIL, SAND, SILTY, FINE =2 &' TOPSOIL, SAND, SILTY, TAN e 1
TO COARSE GRAINED, GRAY T SANDSTONE, SILTY TO HFEE
BROWN, MEDIUM DENSE, MOIST i ] 21]7.8 | 1 |CLAYEY, FINE TO COARSE 48| 2
"o GRAINED, TAN, VERY DENSE,
CLAYSTONE, SANDY, GRAY 5 Bl 50108 | 3 [oRY TOMOIST 86| 2
BROWN, HARD, MOIST by | @
B05<]
3%
P33
2%
SANDSTONE, SILTY,FINETO |10 Ti: g 50| 7.8 | 2 65 |2
COARSE GRAINED, TAN, i e
VERY DENSE, MOIST
15 50| 5.7 | 2 |CLAYSTONE, SANDY, GRAY 50(10.4] 3
8" BROWN, HARD, MOIST
20 50| 8.9 | 2 |5ANDSTONE, VERY CLAYEY, 8.0 | 2
6" FINE TO COARSE GRAINED,
BROWN, VERY DENSE, MOIST
»
"
JOB NO
ENTECH TEST BORING LOG 190300
ENGINEERING, INC. AaNO
COLORABD SPRINGS, COLORADO 80907 L DRAVN: BATE CEE U s J A-10 y




4 Y
TEST BORING NO. 21 TEST BORING NO. 22
DATEDRILLED  5/30/2019 DATE DRILLED  4/25/2019
Job # 190300 CLIENT TECH CONTRACTORS
LOCATION ROLLING HILLS
REMARKS REMARKS
| = | =
HE HE
€ 5|8/ 5|8 € |5 (88| &8
WATER @ 18/, 5/30119 2 (E|E[ 2] 2 |% g [E|E[2] ¢ |E
WATER @ 10", 6/6/19 S8 1ZI8|3] 2 | § [water @ 185, 6619 g [sls8lal 2|3
&' TOPSOIL, SAND, SILTY, TAN [ 1 [6" TOPSOIL, SAND, SILTY, FINE 1o
WEATHERED SANDSTONE, TO COARSE GRAINED, TAN, T
SILTY, FINE TO COARSE 40| 3.0 MEDIUM DENSE, MOIST { ] 25( 7.2 | 1
GRAINED, TAN, DENSE, MOIST 1,
5 42|62 | 2 [sANDSTONE, SILTY, FINE TO 50| 6.3 | 2
COARSE GRAINED, TAN, 10°
VERY DENSE, MOIST
CLAYSTONE, VERY SANDY, 238
el6n9 v |10 50|65 | 2 [rAN HARD, MOIST 10 kSl 50 121 3
SANDSTONE, SILTY, FINETO = 10" =BG
COARSE GRAINED, BROWN, ;«;:,3:
VERY DENSE, MOIST D
SANDSTONE, SILTY, FINE TO Tk
CLAYSTONE, SANDY,GRAY |15 B3Il 50 [13.1 | 3 [COARSE GRAINED, BROWN, 15 50| 3.4 | 2
BROWN, HARD, MOIST 23 VERY DENSE, MOIST 6"
#3s
a2 B
5/30/19 = B X
SANDSTONE LENSE 20 B3l 50 123 | 3 20 50( 9.7 | 2
38! 6"
BS<]
T
SANDSTONE, SILTY, FINE TO
COARSE GRAINED, GRAY E
BROWN, VERY DENSE, MOIST |25 50|88 | 2
=
\. -
g Y
ENTECH TEST BORING LOG 190300
ENGINEERING, INC. G
L GOLORADD SPRINGS, COLORADO 80807 L SRavT oAt e | 579 J A )




TEST BORING NO. 23 TEST BORING NO. 24
DATE DRILLED  3/12/2019 DATE DRILLED  3/12/2019
Job # 190300 CLIENT TECH CONTRACTORS
LOCATION ROLLING HILLS
REMARKS REMARKS
= | ® 1 =
I gl z
2 |E[E[£] € |E |wATER @ 9, 3n12/19 3 (E|Elz] € (2
DRY TO 20", 3/12/19 S |#&I8la] = | 8 |WATER @ 2, 6/6/19 é |laldlal =2 |3
6" TOPSOIL, SAND, SILTY, FINE =] 6" TOPSOIL, SAND, SILT, FINE e
TO COARSE GRAINED, TAN, EN TOCOARSE GRAINED, TAN, v | T4
LOOSE, MOIST | 4 |33 | 1 |DENSE,MOIST 6819 — a5)11.4] 1
7 | 45 | 1 |CLAYSTONE, SANDY, TAN, el 50 [ 168 3
HARD, MOIST :1::1 7"
b3
>3
3112119 DS
SANDSTONE, SLIGHTLY SILTY, 50 [12.1 | 2 |SANDSTONE, CLAYEY,FINE — ;3 50| 21.0] 2
FINE TO COARSE GRAINED, 10" TO COARSE GRAINED, BROWN, 1"
BROWN, VERY DENSE, MOIST VERY DENSE, WET
CLAYSTONE, SANDY, BLUE
GRAY, HARD, MOIST
50 |125| 3 50| 83| 2
Bll 7“
50133 | 3 50| 10.4| 2
11" CLAYSTONE, SANDY, BLUE o
GRAY, HARD, MOIST
50|16.1| 3
P
. )
é JOBND: )
ENTECH TEST BORING LOG 180300
ENGINEERING, INC. FG N

505 ELKTON DRIVE DRAWN: DATE, CHECKED: DATE: A- 12
COLORADO SPRINGS, COLORADO B0907 7-/2 1

o




505 ELKTON DRIVE

COLORADO SPRINGS, COLORADOQ 80307

L DRAWN.

DATE

CHECKED
/l, iy

TEST BORING NO. 25 TEST BORING NO. 26
DATEDRILLED  3/12/2019 DATEDRILLED  6/7/2019
Job # 190300 CLIENT TECH CONTRACTORS
LOCATION ROLLING HILLS
REMARKS REMARKS
= | & - &
8| § 8| §
€ |58 8] § g8 € 5188 8|8
£ |28 2] 2 |E 2 |E|E|E] & |&
WATER @ 12, 7/9/19 3 1&|8|8]| £ |8 |water @ 11, 77019 & |z18[8] 213
SAND, SILTY, TAN T 1 |6" TOPSOIL, SAND, SILTY, TAN 1] 1
SANDSTONE, CLAYEY TO SILTY, T SANDSTONE, SLIGHTLY T
FINE TO COARSE GRAINED, TAN 50| 0.4 | 2 |sut 0 S0y EINE TO ::: 3 50l 55| 2
TO GRAY BROWN, VERY DENSE, 3" COARSE GRAINED, BROWN il 7
MOIST TO WET 50| 86| 2 [ToTANVERY DENSEMOIST | 5 i Sl s0| 42 | 2
9" TO WET i1 | 6
50| 66 2 10 F:: 3 50l 64| 2
7“ ; - 7ll
X B :
s0|17.0] 2 15 T :: 30 s0| 103 2
11" E - 6“
50 | 14.6] 2 20 ::: 3 50l 11.5] 2
5“ 5"
y
[ JO8 NO. j
ENTECH TEST BORING LOG 190300
ENGINEERING, INC. FIG NO
DATE. J A- 13




TEST BORING NO. 27 TEST BORING NO. o8
DATEDRILLED  3/12/2019 DATE DRILLED  4/25/2019
Job # 190300 CLIENT TECH CONTRACTORS
LOCATION ROLLING HILLS
REMARKS REMARKS
= = &
gz i
€ [5|8] & E g € [5]8]8 é g
WATER @ 18, 3/12/19 2 [E[El 2] 2 (5 £ |2|8l%] & |E
WATER @ 8, 6/6/19 8 |#|&|la| £ |8 IwaTER @ 13.5, 4125119 2 (z|&la]l 218
6" TOPSOIL SAND, SILTY, FINE TO K7 6" TOPSOIL, SAND, SILTY TO N[
COARSE GRAINED, BROWN, . CLEAN, FINE TO COARSE .
MEDIUM DENSE, DRY 2.7 | 1 |GRAINED, TAN, MEDIUM DENSE, 18] 2.4
SAND, VERY CLAYEY, FINE TO DRY TO MOIST
COARSE GRAINED, BROWN, 136 | 1 26| 52| 1
MEDIUM DENSE, MOIST )
61612010  _y |
SANDSTONE, SILTY, FINE TO 8.7 | 2 |SANDSTONE, SILTY TO CLAYEY, {10 50 7.7 | 2
COARSE GRAINED, BROWN, FINE TO COARSE GRAINED, 11"
VERY DENSE, MOIST BROWN, VERY DENSE, MOIST
TOWET
X
96 | 2 - |15 50117.1] 2
6!!
3212010y
CLAYSTONE, SANDY, BROWN, 50159 | 3 20 so| 8.1 2
HARD, MOIST 5"
— J
-
JOB NOD
ENTECH [ TEST BORING LOG 190300
ENGINEERING, INC. FIG N,
A- 14

505 ELKTON DRIVE DRAWN DATE CHECKED: ATE,
COLORADO SPRINGS, COLORADO 80907 I o 9)- /EZ« /%




TEST BORING NO. 29 TEST BORING NO. 30
DATEDRILLED  5/30/2019 DATE DRILLED  4/25/2019
Job # 190300 CLIENT TECH CONTRACTORS
|LOCATION ROLLING HILLS
REMARKS REMARKS
I - &
N £ %
g 588 é g g [s]8l8 5 (&
WATER @ 19, 5/30/19 2 [E|E{ 2] 2 [E T |E|EI2| ¢ |E
WATER @ 12, 6/11/19 S |&|8|@! 2 | 3 |waTER @ 8, 4/25119 8 |&|8la] 2 |8
& TOPSOIL, SAND, SILTY, FINE E2 &' TOPS0IL, SAND, SILTY TO 2 I
TO COARSE GRAINED, TAN, T3 SLIGHTLY SILTY WITH CLAY Kl ]
MEDIUM DENSE, MOIST f ] 20| 6.6 | 1 |LENSES, FINE TO COARSE ) 1.7 | 1
“d GRAINED, TAN, MEDIUM DENSE .
SANDSTONE, SILTY, FINE TO 5 50| 8.5 | 2 [TODENSE, DRY TO MOIST a4 |1
COARSE GRAINED, BROWN, 11"
VERY DENSE, MOIST
=
SANDSTONE, CLAYEY TOVERY [10 50({11.2] 2 9.5 | 1
CLAYEY, FINE TO COARSE 6" SANDSTONE, SILTY, FINE TO
GRAINED, GRAY BROWN, COARSE GRAINED, BROWN,
VERY DENSE, MOIST E VERY DENSE, WET
616119
15 5077 | 2 12.8| 2
&
53012019  y
= |20 50] 9.0 | 2 |e-Bounce 2
=
FINE GRAINED LENSES o5 50{15.4 | 2
=
J
™\
JOBNO
ENTECH TEST BORING LOG 190300
ENGINEERING, INC. FIG NO.

505 ELKTON DRIVE DRAWN: : : A- 15
COLORADO SPRINGS, COLORADO B0307 L DATE CHECK% -Bﬂi, 3 q




COLORADO SPRINGS, COLORADO 80807

L DRAWN:

CHECKEDA—,

S2/5)

4 N
TEST BORING NO. 31 TEST BORING NO. 32
DATEDRILLED  5/29/2019 DATE DRILLED  3/12/2019
Job # 190300 CLIENT TECH CONTRACTORS
LOCATION ROLLING HILLS
REMARKS REMARKS
| X | =
2| & 2| %
— fu— E — [ -
S (s]8 8| 8|8 € [5(8|8] 5|8
= |21El¢] e |E 2 |E|E8lE] & |E
[+ — r—1
DRY TO 20', 5/29/19 8 | &|&8l38]| £ | 3 |water @ 13, 312119 8 |al8l8] £ 13
6" TOPSOIL, SAND, SLIGHTLY 1% 6" TOPSOIL, SAND, SILTY, FINE 13
SILTY, FINE TO COARSE 1. TO COARSE GRAINED, BROWN, 1
GRAINED, TAN, DENSE, DRY 185 32{20 | 1 |LOOSE TO MEDIUM DENSE, 14 5| 14]1
TO MOIST s DRY TO MOIST 11
5 1. 3030 (1 ! 6131
10" Jl 34|98 | 1 10 T[]l 11| 107 1
- E b — b I:.. N
CLAYSTONE, SANDY, BLUE 14.8 | 3 |SANDSTONE, CLAYEY, FINE TO 50| 11.8] 2
GRAY, HARD, MOIST |COARSE GRAINED, GRAY BROWN, 10"
VERY DENSE, MOIST
147 3 50(11.0f 2
7‘!
CLAYSTONE, SANDY, BLUE GRAY, 50| 14.8| 3
HARD, MOIST 8"
e J
JoBND: )
ENTECH TEST BORING LOG 190300
ENGINEERING, INC. FIG NO.
505 ELKTON DRIVE DATE. A- 16

v




COLORADO SPRINGS, COLORADO 80807

L DRAWN:

DATE CHECKED: (

7'7;3//9 J

4 ™
TEST BORING NO. 33 TEST BORING NO. 34
DATEDRILLED  3/12/2019 DATE DRILLED  3/12/2019
Job # 190300 CLIENT TECH CONTRAGTORS
LOCATION ROLLING HILLS
REMARKS REMARKS
- | | =
8|3 gl &
= = £= [72] L=
WATER @ 17', 3/12/19 a2 [EIE| 2| & (5 £ [E€[BI2] & |&
WATER @ 7, 6/6/19 S |&|d|m| = |8 |WATER @9, 312119 S |al3la|l = |8
&' TOPSOIL, SAND, SILTY, FINE JE3 &' TOPSOIL, SAND, SILTY, BROWN | 1
TO COARSE GRAINED, BROWN, ‘" SANDSTONE, SILTY, FINE TO
MEDIUM DENSE, DRY TO MOIST | 2.4 | 1 |COARSE GRAINED, BROWN, 6.1 |2
VERY DENSE, MOIST
4.1 |1 5 g2 | 2
6/6/2019 v
CLAYSTONE, VERY SANDY,
WEATHERED TO FORMATIONAL 17.4| 3 |GRAY BROWN, HARD, MOIST = |10 128 3
CLAYSTONE, SANDY, GRAY
BROWN, VERY STIFF TO HARD,
MOIST
13.1| 3 |SANDSTONE, SLTY.FINETO |15 97 | 2
COARSE GRAINED, GRAY
3/12/2019 v BROWN, VERY DENSE, MOIST
18.0| 3 JCLAYSTONE, SANDY, BLUE GRAY/20 15.9 | 3
SANDSTONE, SILTY, FINE TO HARD, MOIST
COARSE GRAINED, BROWN,
VERY DENSE, VERY MOIST
143| 2
. v
. ™
JOB NO
ENTECH TEST BORING LOG 190300
ENGINEERING,; INC. FIG MO
505 ELKTON DRIVE A- 17




e N
TEST BORING NO. 35 TEST BORING NO. 36
DATE DRILLED  3/12/2019 DATEDRILLED  3/11/2019
Job # 190300 CLIENT TECH CONTRACTORS
_ LOCATION ROLLING HILLS
REMARKS REMARKS
HE Bl g
— - = _ [, E
€ |z|8/3] 5|8 € |88 58
g |EIE| 2| £ |& £ [E|E|¢| & |E
o m --— r—
DRY TO 20", 3/12/19 8 |&18lza| 2 | § lwatER @ 135, 7/9119 S |lal8lal 218
6" TOPSOIL SAND, SILTY, FINE K72 SAND, SILTY, TAN 7l 1
TO COARSE GRAINED, TAN, ) SANDSTONE, SILTY, FINE TO B
DENSE, MOIST 48|36 | 1 [COARSE GRAINED, TAN, VERY sol 312
SANDSTONE, SLIGHTLY SILTY DENSE, MOIST 7"
T0 SILTY, FINE TO COARSE 5 50|60 | 2 50| 37| 2
GRAINED, BROWN, VERY DENSE, &"
MOIST
10 50|89 | 2 50| 10.9] 2
9“ Bll
52
15 50 | 9.7 | 2 |CLAYSTONE VERY SANDY, BLUE s0[12.2] 3
GRAY, HARD, MOIST 6"
CLAYSTONE, SANDY, BLUE GRAY.,
HARD, MOIST 20 50 [11.7 | 3 [sANDSTONE, CLAYEY, FINE TO 50| 13.4]| 2
6" COARSE GRAINED, GRAY BROWN 10"
TO BROWN, VERY DENSE,
MOIST TO WET
s0/16.8| 2
7II
L Q
[ JOBNO
ENTECH TEST BORING LOG 180300
ENGINEERING, INC. GO
505 ELKTON DR . A- 18
L COLORADO SPAINGS, COLORADO 80907 L e CATR CHECKED 4 24 J )




ENTECH

ENGINEERING, INC.

505 ELKTON DRIVE
COLORADO SPRINGS, COLORADO 80907

TEST BORING LOG

|

DRAWN:

{

DATE:

CHECKED ¢ _ _37;.:2 // -?J

4 N
TEST BORING NO. 37 'TEST BORING NO. 38
DATE DRILLED 3M2/2019 DATE DRILLED 6/7/2019
Job # 190300 CLIENT TECH CONTRACTORS
LOCATION ROLLING HILLS
REMARKS REMARKS
L] 2 _| =
S8 S| 5
€ 5|88 8|8 g gl&] 5|8
£ [2lg|lg] 8 |F £ alal g (F
5 |E|E 8| E |3 g JHERE
DRY TO 20', 3/12/19 o |&|Bim]| 2 |3 |WATER @ 18, 7/9/19 =] AlEd| 2 |
SAND, SILTY, BROWN 1 1 |6" TOPSOIL, SAND, GRAVELLY, c
CLAYSTONE, SANDY, BROWN, SILTY TO SLIGHTLY SILTY,
HARD, MOIST 201 11.6| 3 |FINE TO COARSE GRAINED, 4\ 1.7
11" BROWN, LOOSE TO MEDIUM
SANDSTONE, CLAYEY, FINE TO 5 50| 10.1| 2 |PENSE, MOIST 12| 0.7 | 1
COARSE GRAINED, TAN, VERY 10"
DENSE, MOIST
10 50|11.3] 2 1761
7"
CLAYSTONE, SANDY, BROWN,
MOIST
15 50192 2 *1181] 3
7ll
._..'_—
20 501 9.3 | 2 |SANDSTONE, SILTY, FINE TO 50(12.1) 2
6" |COARSE GRAINED, BROWN, 5"
VERY DENSE, MOIST
CLAYSTONE, SANDY, BLUE Bj94|3
GRAY, HARD, MOIST
" - BULK SAMPLE TAKEN
B - BOUNCE
k S it J
>

JOB NO,

190300

FIG NO
A- 19

J




TEST BORING NO. 39 TEST BORING NO. 40
DATE DRILLED  5/29/2019 DATEDRILLED  3/12/2019
Job # 190300 CLIENT TECH CONTRACTORS
LOCATION ROLLING HILLS
REMARKS REMARKS
| |
8| s 8|3
€ |88 g]|8 € 188 58
2 |E|E|2| & |E s |E|E18] 2 |E
g |3 o |7
WATER @ 11', 7/9/19 8 |#|8|a@| 2 |8 |WATER @ 10, 3112119 s 1z|8l2] 2 |3
&" TOPSOIL, SAND, SILTY, FINE e 6" TOPSOIL, SAND, SILTY, FINE -]
TO COARSE GRAINED, TAN, ] TO COARSE GRAINED, TAN, 1"
MEDIUM DENSE, MOIST TO i 13 [10.7 | 1 |DENSE TO MEDIUM DENSE, i 32|48 | 1
WET MOIST
21 1117 | 1 27|62 | 1
CLAYSTONE, SANDY, GRAY 50 [10.2 | 3 [SANDSTONE, SLTY,FINETO _y s50(12.9 | 2
BROWN, HARD, MOIST v COARSE GRAINED, GRAY — 9"
— BROWN, VERY DENSE, MOIST
TOWET
SANDSTONE, VERY CLAYEY, * 1148 2 50(129 | 2
FINE TO COARSE GRAINED, CLAYEY LENSES 8"
BROWN, WET
CLAYSTONE, SANDY, BROWN, * 1184 3 50]|15.2 | 2
WET e
* - BULK SAMPLE TAKEN
. J
( 4 oeNg: )
ENTECH TEST BORING LOG 190300
ENGINEERING, INC. FIG NO
505 ELKTON DRIVE DRAWN: DATE CHECKED: DATE: A- 20
COLORADO SPRINGS, COLORADO 80907 \ A_, 7 // 2/';'9 J y




TEST BORING NO. 41 TEST BORING NO. 42
DATEDRILLED  6/7/2019 DATEDRILLED  3/12/2019
Job # 190300 CLIENT TECH CONTRACTORS
LOCATION ROLLING HILLS
"REMARKS REMARKS
g3 3§
€ [z]8/8| 8|8 S |g(88] 8|8
£ 121818 ¢ . I EHERE
o = o =
WATER @ 17, 6/7/19 8 |aldlal £ |8 |water e 14,6719 3 |28l £ |3
&' TOPSOIL, SAND, SILTY, TAM T 1 [6' TOPSOLL, SAND, CLATEY, 72
SANDSTONE, SILTY, FINE EEE FINE TO COARSE GRAINED, .
TO COARSE GRAINED, BROWN, 50 | 5.2 | 2 |BROWN, MEDIUM DENSE, 2 Jli 0] 02
VERY DENSE, MOIST 7" MOIST
CLAYSTONE, SANDY, BROWN, 50| 10.3| 3 29| 7.8 | 1
HARD, MOIST 6"
5ANDSTONE, CLAYEY TO 50 | 10.1| 2 |SANDSTONE, SILTY, FINE TO so10.0 | 2
SILTY, FINE TO COARSE 6" COARSE GRAINED, BROWN, 10"
GRAINED, BROWN, VERY VERY DENSE, MOIST TO WET
DENSE, MOIST TO WET
¥
50(11.9] 2 = 50[10.2 | 2
7“ 6“
—
50 155 2 |CLAYEY LENSES 50| 9.3 | 2
6" 6“
s50[14.0( 2
6II
J
JOB NO j
ENTECH TEST BORING LOG 190300
ENGINEERING, INC. FiGNo
505 ELKTON DRIVE : ) : A- 21
ctgLoli;(Ano SPRINGS, COLORADQ 80907 LDHAWN DATR CHECKED: £ A 70);52/}4 J y




TEST BORING NO. 43 TEST BORING NO. 44
DATE DRILLED 5/30/2019 DATE DRILLED 5/30/2019
Job # 190300 CLIENT TECH CONTRACTORS
LOCATION ROLLING HILLS
REMARKS REMARKS
k3] = 5| 2
2| & S| %
El_|»l2] 5|2 = | _|a|l8] § |2
c |38zl 5| c [Blee] § |2
WATER @ 19', 5/30/19 S |a|8l21 £ | 8 |ory 1020, 530119 S |3l8lz] £ |3
6" TOPSOIL, SAND, SLIGHTLY o3 &" TOPSOIL, SAND, SILTY, TAN 1l 1
SILTY, FINE TO COARSE 17 WEATHERED SANDSTONE, i
GRAINED, TAN, MEDIUM I 14| 3.4 | 1 |SILTY, FINE TO COARSE 30| 2
DENSE, MOIST 4 GRAINED, TAN, DENSE, MOIST
WEATHERED SANDSTONE, 5 [:: 32|83 | 2 10.3] 2
SILTY, FINE TO COARSE EE CLAYEY LENSES
GRAINED, BROWN, DENSE, it
MOIST I
CLAYSTONE, SANDY, GRAY 10 E:«:} 50 [14.1 | 3 |SANDSTONE, SILTY, FINE TO 9.8 | 2
BROWN, HARD, MOIST :os:j 7" COARSE GRAINED, BROWN,
I;Z:i VERY DENSE, MOIST
<
P52
2SS
RS
15_BSSll 50 (125 | 3 88| 2
”‘4 an
RS2
38
23
! ol 4
SANDSTONE, CLAYEY,FINE — |20 50 [12.2 | 2 [CLAYEY LENSES 50| t0.6] 2
TO COARSE GRAINED, TAN, 5"
VERY DENSE, MOIST
CLAYSTONE, SANDY, BLUE GRAY| 25 50168 | 3
HARD, MOIST 6"
4
ENTECH 5030
TEST BORING LOG 190300
ENGINEERING, INC. FIGNO.:
505 ELKTON DRIVE DRAWN: DATE CHECKED: ATH A- 22
COLORADQ SPAINGS, COLORADO 80907 L &\ 7/3 Ji 9 J y




TEST BORING NO. 45 TEST BORING NO. 46
DATEDRILLED  5/30/2019 DATE DRILLED  5/30/2019
Job # 190300 CLIENT TECH CONTRACTORS
LOCATION ROLLING HILLS

REMARKS REMARKS

= | & = | &

8|3 R

% 5 2 § S |& € [512[8] 5 |8&

WATER @ 13, 5/30119 3 gElElz]| & |E 2 |E[EIE] 2|5
WATER @ 11', 6/6/19 S |#ld|@m! = | & |WATER @ 22, 530119 s |#|d|la| =z |8
&' TOPSOIL, SAND, CLAYEY. > &" TOPSOIL, SAND, CLAYEY, 135
FINE TO COARSE GRAINED, : FINE TO COARSE GRAINED, 1.
BROWN, MEDIUM DENSE, 22[11.2| 1 |LIGHT BROWN, MEDIUM DENSE, ) 10| 14.2] 1
MOIST MOIST :

SANDSTONE, SILTY TO 50| 6.9 | 2 | SANDSTONE, CLAYEY TO s T:: 3l s0| 79| 2
CLAYEY, FINE TO COARSE 5" VERY CLAYEY, FINE 7O COARSE 1
GRAINED, TAN, VERY DENSE, GRAINED, TAN TO GRAY BROWN,

MOIST TO WET VERY DENSE, MOIST
50| 90| 2 10 50| 79| 2
61612019 v 11 6"
5/30/2019 v
50| 87| 2 15 50| 8.4 | 2
7Il 6“
50 [ 13.4| 2 |CLAYSTONE, SANDY, GRAY 20 50| 12.9] 3
8" BROWN, HARD, MOIST 6"
-
50| 13.4| 2 |SANDSTONE, CLAYEY, FINE 25 50| 14.3| 2
7 TO COARSE GRAINED, 6"
GRAY BROWN, VERY DENSE,
MOIST
\. .
> =
JOB NO.
ENTECH TEST BORING LOG 190300
ENGINEERING, INC. FiGNO

505 ELKTON DRIVE DRAWN- . A- 23
COLDRADO SPRINGS, COLORADO 80507 l DATE: CHECKED'L 7 ,AT 9

J




TEST BORING NO. a7 TEST BORING NO. 48
DATE DRILLED  5/30/2018 DATE DRILLED  6/7/2019
Job # 190300 CLIENT TECH CONTRACTORS
. LOCATION ROLLING HILLS
REMARKS REMARKS
I | &
2|3 I
g 5|88 58 € |5(8/8] 5 (8
&= (7] T 1) —_
& | 2(E| 2| & | [oRYTO20, 67119 T |E(El2] & |E
DRY TO 20, 5/30/19 8 |&l8|la| = |3 |cavenTo 14, 79119,0RY |8 | S |&(2]| 2 | 8
6' TOPSOIL, SAND, SILTY, TAN = 1 |[6' TOPSOIL, SAND, SILTY, TAN 11 1
SANDSTONE, SILTY, FINE TO it SANDSTONE, CLAYEY TO EE
COARSE GRAINED, BROWN, : 50| 9.0 | 2 |SKLTY,FINE TO COARSE 32|89 | 2
VERY DENSE, MOIST : 9" GRAINED, BROWN, VERY DENSE,
5 50(8.7 | 2 |moisT 78 | 2
: 10"
10 | 50| 9.4 | 2 |CLAYSTONE, SANDY, BROWN, 5096 | 3
: 10" HARD, MOIST 9"
15 | 50| 8.8 | 2 |SANDSTONE, SILTY, FINE TO 50| 5.4 | 2
: 10" |COARSE GRAINED, TAN, 8"
: VERY DENSE, MOIST
: CLAYSTONE, VERY SANDY,
20 | 50| 8.5 | 2 |GRAY BROWN, HARD, MOIST 50| 9.4 | 3
7Il gll
\_ _J
(" Y JOBENG: )
ENTECH TEST BORING LOG 190300
ENGINEERING, INC. FIG NO
505 ELKTO : : A- 24
COLORADO s?PHAYnFGs. COLORADO 80807 L pRAvN PATE CHECKED/I/ 709}2//7 y )




COLORADO SPRINGS, COLORADO 80907

L DRAWN

CHECKED'/&‘

742/ %

TEST BORING NO. 49 TEST BORING NO.
DATE DRILLED  6/7/2019 DATE DRILLED
Job # 190300 CLIENT TECH CONTRACTORS
LOCATION ROLLING HILLS
REMARKS REMARKS
| = | =
2|z gz
€ 1518 &| § g € 5|88 8 g
£ 12|g/2]| 8 |F £ |212]2]| 8 |F
WATER @ 12, 6/7/19 o |ald|lE] 2| o |#lalm| =z |3
6" TOPSOIL, SAND, SLIGHTLY “3¢] .
SILTY TO SILTY, FINE TO 1. :
COARSE GRAINED, TAN, 15| 5.2 "
MEDIUM DENSE TO DENSE, T o
MOIST 5 7. 20 |103] 1 5
:. ! 7
10 i 33[10.1] 1 10 7]
_y | 11 :
SANDSTONE, SILTY, FINE TO 50|11.9] 2 15_'
COARSE GRAINED, TAN, VERY 9" i
DENSE, MOIST TO WET :
50(15.5] 2 20:
6!!
50155 2 25
n —
5
JOB NO
ENTECH TEST BORING LOG 190300
ENGINEERING, INC. FIG NO.
505 ELKTON DRIVE DATE DATE:

J A- 25




APPENDIX B: Laboratory Test Results



UNIFIED CLASSIFICATION SW CLIENT TECH CONTRACTORS
SOIL TYPE # 1 PROJECT ROLLING HILLS
TEST BORING # 1 JOB NO. 190300
[DEPTH (FT) 2-3 TEST BY BL
Sieve Analysis
Grain Size Distribution
100%
90% — + + g +
80% {1++1+1—+ - ; - T T
£ 70% - 1 —f—t :
§ 60% - - + A1 3 -
L 50% L S + 4 R |
8 40% a3 - + 1
(3]
& 30% 1 = -1 -
o
20% A+t L N - .
10% 44-t++-+ - O .5 - ,:“b L 41 .
. | 4290
100 10 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" Plastic Index NP
1! "
3/8" 100.0%
4 98.7% Swell
10 75.9% Moisture at start
20 39.2% Moisture at finish
40 21.4% Moisture increase
100 7.2% Initial dry density (pcf)
200 4.7% Swell (psf)
J
JOBNO )
ENTECH LABORATORY TEST 190300
ENGINEERING, INC. RESULTS FIGND.
gﬁgﬂgg S:!Flt‘llb?es, COLORADO 80907 UHAWN: o crRaE é\— E}% /,r g J y




UNIFIED CLASSIFICATION SM-SW CLIENT TECH CONTRACTORS
SOIL TYPE # 1 PROJECT ROLLING HILLS
TEST BORING # 2 JOB NO. 190300
DEPTH (FT} 2-3 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% v
80% 4+~ 1 1 .8 e P -_—.-k‘ -3 T . - -+ -1
2 70% A+ HHt++ 1+ + T HH - .
E B0% B I 1 0 O O O A S I B 1 O n
& 50% H4t+—F+—t—F H++++ 1+ + 1 ++ + Lt .
& 40% +H++t+—+——F ++++ 4+ + + «J{ e - 4
Ll | Ry
20% B o e R B oo T S S H+++4 + HTTTT T
10% 44— L P b NN . \c_-.ui_ i
0% kil
100 10 1 0.1 0.01
Graln size (mm)
u.s. Percent Aftterberg
Sieve # Finer Limits
3" Plastic Limit
1{/2" Liquid Limit
3/4" Plastic Index
1/2° 100.0%
3/8" 97.0%
4 90.2% Swell
10 67.9% Moisture at start
20 42.7% Moisture at finish
40 29.0% Moisture increase
100 13.2% Initial dry density (pcf)
200 8.4% Swell {psf)
J
B
JOB NO.
ENTECH LABORATORY TEST {90300
ENGINEERING, INC. RESULTS FIGNO
5 ELKTON : : : :
?:OOLORADO .'-.‘?FRRI‘YNEGS. COLORADO 80807 ERAWN OATE CHECKEDA 7U},TE//9 J y




UNIFIED CLASSIFICATION SC CLIENT TECH CONTRACTORS
SOIL TYPE # 1 PROJECT ROLLING HILLS
TEST BORING # 5 JOB NO. 190300
DEPTH (FT) 2-3 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% 5/
90% ) N P . N | .k 41 S . G D — = S (A" - - S 1= -
80%' U . N Dy U - — \-& 4.—.- - - - = B - - . S — - = -
g 70% L+ 1 m--«xm - ++Ht+ - Tt T :
§ 60% - R S T e e - s :
o 50% i S - - - #10 - - L1 A -
& 40% -+ et 5 , 41— -+ —
§ 30% I + o1 Bubss 1
20% 44-+—t—4——F—+ + - - — e - s —
1o% L] NARN! | __\"_"%Hng 0
0% .
100 10 1 0.1 0.01
Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 16
11/2" Liquid Limit 26
3/4" Plastic Index 10
1/ 1]
3/8" 100.0%
4 84.9% Swell
10 54.4% Moisture at start
20 38.1% Moisture at finish
40 27.3% Moisture increase
100 16.2% Initial dry density (pcf)
200 13.3% Swell (psf)
S
JOB NO. A
ENTECH LABORATORY TEST 190300
ENGINEERING, INC. RESULTS FIGNO
COLORADD, sof.-{}'ﬁes_cowmoo 80807 tmw“ AT CHECKED;L\ 3%7./9 J y




UNIFIED CLASSIFICATION SM-SW CLIENT TECH CONTRACTORS
SOIL TYPE # | PROJECT  ROLLING HILLS
TEST BORING # 6 JOB NO. 190300

DEPTH (FT) 23 TEST BY BL

Sieve Analysis
Grain Size Distribution

100%
90% + 4+ 4+ 1 - 1 =
80% {+1+++ + + =

%’70% e 4 —]

@ 60% +4+ 4+ 4+ 0+ .

a 509 +++ + 0+ +—t .

& 40% +++ 1 .

=
soo ML L ]

0%
100 0.01
Graln slze (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 97.3% Swell
10 76.8% Moisture at start
20 52.8% Moisture at finish
40 30.4% Moisture increase
100 11.8% Initial dry density {pcf)
200 8.1% Swell {psf)

ENTECH [ LABORATORY TEST 1

ENGINEERING, INC. RESULTS

505 ELKTON DRIVE DRAWN DATE CHECKED: DAT
COLORADO SPRINGS, COLORADO 80507 |7 ﬁ / 19




UNIFIED CLASSIFICATION SM-SW

SOILTYPE # |
TEST BORING # 8
DEPTH (FT) 5

CLIENT TECH CONTRACTORS
PROJECT ROLLING HILLS

JOB NO. 190300

TEST BY BL

Sieve Analysis
Grain Size Distribution

100%
90% 1171 - 11 S 3
80% At - == - .. P 1
;::’70% -t R e -+ -
» 60% + 4+ — T ot
& 50% b b S — - 144+
o 40% - J S ] BN
g 30% + + HH++ 4+ + - S . -
= P-Ta 72000 1 1 I T | B - | --1&4& 1 | 1| N
10% ++H—4+—+——+ +- r 1 T 1T :\':‘“n #20
0%
100 10 1 0.1
Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liquid Limit
3/4* Plastic Index
1/2"
3/8" 100.0%
4 94.8% Swell
10 68.1% Moisture at start
20 38.0% Moisture at finish
40 21.8% Moisture increase
100 8.2% Initial dry density (pcf)
200 6.1% Swell (psf)

ENTECH

ENGINEERING, INC.

505 ELKTON DRIVE
COLORADO SPRINGS, COLORADO 80907

(

LABORATORY TEST
RESULTS

EHAWN.

DATE CHECKED: A

57 )

JOBNO
190300

FIG RO




UNIFIED CLASSIFICATION SC CLIENT TECH CONTRACTORS
SOIL TYPE # 1 PROJECT ROLLING HILLS
TEST BORING # 10 JOB NO. 190300
DEPTH (FT) 5 TEST BY BL
( Sieve Analysis
Grain Size Distribution
100% gy
90% J T BN T SR S 4 + - E‘B {%4 -t = o I T . . o PN W T .- - o S
B0% ~++—+—t—+ H T L e +++ -+
E’ 70% 444441 T B . N : B 15 0 S S e N o
§ 80% 4+ | E N 0 81 O . . L I O A | B0 15 I A A
& 50% A1 T+ HH 1T -
E 40% N G R G— B O S N A .-xF.\ 01— 1" I B
§ 30% ittt 1 T +1—i—t + Y Y- Tt
= 20% B O 1 S 1 L S — _‘?:LISO_____‘ E— I [ G -
10% | IR | by ff [TeHiGeso00| | |
. L]
0%
100 10 1 0.1 0.01
Grain size (mm}

u.s. Percent Atterberg
Sieve # Einer Limits
3 Plastic Limit 13
11/2" Liquid Limit 29
3/4° Plastic Index 16
1/2" 100.0%
a/8" 95.1%
4 24.6% Swell
10 64.3% Moisture at start
20 37.5% Moisture at finish
40 25.8% Moisture increase
100 16.3% Initial dry density {pcf)
200 14.0% Swell {psf)

I\

ENTECH ( LABORATORY TEST W SEa0;

ENGINEERING, INC. RESULTS

505 ELKTON DRIVE DRAWN: DATE CHECKED: DATE:
COLORADO SPRINGS, COLORADO 80907 h_ -7 ﬁ / I}

FIG NCY




UNIFIED CLASSIFICATION SM CLIENT TECH CONTRACTORS
SOIL TYPE # PROJECT ROLLING HILLS
TEST BORING # JOB NO. 190300
DEPTH (FT) 2.3 TEST BY BL
Sieve Analysis
Grain Size Distribution
100%
80% e} — -
80% e + 4 -
270% —t— -
§ 60% 4-1-H———1— s
& 50% {1+ ++ T ]
g a0% 4+ | . -
o
;:r_ 30% ++1+++ + A - .
20% e - 1 +
10% e #2490 | +
0%
100 0.01
Grain size {mm)
U.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2° Liquid Limit
3/4" Plastic Index
1! 1]
3/8" 100.0%
4 92.6% Swell
10 73.5% Moisture at start 12.1%
20 54 1% Moisture at finish 19.1%
40 41.3% Moisture increase 6.9%
100 22.0% Initial dry density (pcf) i10
200 15.2% Swell (psf) 370
_J
JOB NO. h
ENTECH LABORATORY TEST 150300
ENGINEERING, INC. RESULTS .
505 ELKTON DRIVE EAWN: DATE: CHECKED, DAT
COLORADO SPRINGS, COLORADO 80807 | /1 /14 J )




UNIFIED CLASSIFICATION SW CLIENT TECH CONTRACTORS

SOILTYPE # | PROJECT ROLLING HILLS
TEST BORING # 13 JOB NO. 190300
[DEPTH (FT) 2-3 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% o '\b\w
90% t-1-1-1—t+—F—F——+1+1++ < 11 &
80% P VN U N R D (R — -+ S N N S T P Y —— —t B T & P R - -4 o P S . -1 -
E’ 70% 4141 O I B O T wFo— -1+ B 0 0 O I N Y Y A
8 60% {144+ +F+ 1 . S o e o It ————+
[
& 50% +4-H4—+4+ -1+ 4 § S U S SIS S SN0 RN ) U N P E— o e B S S G -
§ 40% 1++++—+—+—+ +++ + 0+ ++ 4+ + + +Hit++++ + .
!.: 30% 44++—+—1+—1—F+—1+ 1 N S — 4 I\‘EO — 1 - o B I N S . S
20% ++ 4+ + 1 HHH+4++ 1 4 : -bwm H+t+t+ + 4
100/° I — -t -+ S S I P [ N J— - - S NI [ S S N — S0 R U — g -
0% ] He| 4240
100 10 1 0.1 0.01
Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liquid Limit
3/4" Plastic Index
1/2"
3/8" 100.0%
4 95.2% Swell
10 67.0% Moisture at start
20 33.4% Moisture at finish
40 17.3% Moisture increase
100 7.0% Initial dry density (pcf)
200 4.8% Swell (psf)

JOBNO ..
ENTECH LABORATORY TEST 150300
ENGINEERING, INC. RESULTS FIG NG
gogLEOI;?TI?gSD;FI.\I’NEGS COLORADO B0OS0T thWN M St A_, ??A% // 9 J

\_




UNIFIED CLASSIFICATION SM CLIENT TECH CONTRACTORS
SOIL TYPE # 1 PROJECT ROLLING HILLS
TEST BORING # 14 JOB NO. 190300
[DEPTH (FT) 5 _TEST BY BL
Sieve Analysis ]
Grain Size Distribution
100% oy
90% {44++—1+—F—F 3&% s - A
aoﬂ/u W U I [ N . —— . —+ - +4+ 4+ 4+ 4+ 4 - —_ e [ — U W - - - -
2 70% HHHHH——F T T T wome— T ] 4 - .
§ 60% {H+1++++ -+ -+ E -+ g - —
2 50% e o S S B - +1 + + T+t SR .
& 0% g t— 1 R e ,__._-‘_:‘:*_{m. A
E 30% 41— I SR R S Jr . 1 I T I T 11 o
20% + 41 1 . B 0 O | | ] SO S - L. 4
10% .|.._‘__. u S +- g = T S - V. S— = . - . -1 - - = ’2 0 -
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" Plastic Index NP
1/2" 100.0%
3/8" 97.2%
4 89.0% Swell
10 66.8% Moisture at start
20 50.1% Moisture at finish
40 40.2% Moisture increase
100 21.83% Initial dry density (pcf)
200 13.2% Swell (psf)
J
JOB NOQ A
ENTECH LABORATORY TEST 190300
ENGINEERING, INC. RESULTS FaNG
505 ELKTON DRIVE t:mwn: DATE: CHECKED: h DAFE: / J
COLORADQ SPRINGS, COLORADO 80907 Vi y




UNIFIED CLASSIFICATION SM-SW CLIENT TECH CONTRACTORS
SOIL TYPE # | PROJECT ROLLING HILLS
TEST BORING # 16 JOB NO. 190300
[DEPTH (FT) 5 TEST BY BL
Sieve Analysis
Grain Size Distribution
100%
a90% 14t—t—t—t—t- + e S S S o 4 + .
B80% A+—+1— —— - R -] -
2 70% - : R + .
3 80% -1 E e e - + o B
E 50% -t~ |-j—f—t- + - —1— .
® 40% -ttt E = - .
(L]
& 30% {41+4+1———— %0 + - .
& 20% 4+H4+—4+—1+——F— - —1—1 — - .-
a0 AL T AL | il T“% | ]
0% 42490
100 10 1 0.1 0.01
Graln size (mm)
u.S. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liquid Limit
3/4" Plastic Index
1/2°
3/8" 100.0%
4 89.9% Swell
10 48.1% Moisture at start 13.5%
20 25.1% Moisture at finish 21.9%
40 16.5% Moisture increase 84%
100 8.7% Initial dry density (pcf) 100
200 5.9% Swell (psf) 70
ENTECH LABORATORY TEST
ENGINEERING, INC. RESULTS
505 ELKTON DRIVE DATE.

COLORADO SPRINGS, COLORADO 80807
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UNIFIED CLASSIFICATION SM CLIENT TECH CONTRACTORS
SOIL TYPE # I PROJECT ROLLING HILLS
TEST BORING # 19 JOB NO. 190300
DEPTH (FT) 2.3 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% -
90% S S P E— - .._mﬁ}ﬂ‘. - ¥ UV S N + e T T S V. W - g -
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g 30% U B D— —+ 44+ 444 b 1 + - o T I I I e 435 ‘2(0 o I . -- -
a 20°/° <4 1 - o T W J DY . 5 — - e + + .- -1 ---r--.m’: R - . - -
10% . S SR - -} o I T S . - S o 4+ -4 + +— T e T - -
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100 10 1 0.1 0.01
Graln sfze (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liquid Limit
3/4" Plastic Index
1/2"
a3/8" 100.0%
4 96.1% Swell
10 80.0% Moisture at start
20 64.1% Moisture at finish
40 55.0% Moisture increase
100 44.2% Initial dry density (pcf)
200 34.7% Swell (psf)

JOB NO
190300

r
ENTECH LABORATORY TEST ]

ENGINEERING, INC. RESULTS

505 ELKTON DRIVE DRAWN: DATE: CHECKED DAJE
COLORADO SPRINGS, COLORADO 80907 A‘L 7 } ] / 9
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UNIFIED CLASSIFICATION SM CLIENT TECH CONTRACTORS
SOILTYPE # 1 PROJECT ROLLING HILLS
TEST BORING # 23 JOB NO. 190300
[DEPTH (FT) 2-3 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% Pr-28"
90% 10 N N N S — _.\b\hf‘\_ . W - — - -]
80% -1+ - S T ] 1 o .
£ 70% H-HA+—+—4— -1 - \'x SRR -+ .
60% A4t L | o . 1 - N I R S i i
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c 0,
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@ 30% +++++++ 2 1 +H++ 4+ 1 T
20% 4+ - - " R T - 500
10% H+H———i o . . S I Gl = .
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
34" Plastic Index NP
1/2"
3/8" 100.0%
4 094.0% Swell
10 75.5% Moisture at start
20 55.2% Moisture at finish
40 42.1% Moisture increase
100 25.6% Initial dry density {pcf)
200 17.0% Swell (psf)
) joeNo. )
ENTECH LABORATORY TEST 190300
ENGINEERING, INC. RESULTS FIGNO
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COLORADO SPRINGS, COLORADO 80907
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UNIFIED CLASSIFICATION SM CLIENT TECH CONTRACTORS
SOIL TYPE # 1 PROJECT ROLLING HILLS
TEST BORING # 24 JOB NO. 190300
[DEPTH (FT) 2-3 TEST BY BL
Sieve Analysis 1
Grain Size Distribution
100% SN
80% {+++++ + + H++++ 4+ + + —t- - . - ~
2 70% {1 f——]—F + \f" - = o R R =
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20% +++—+——— - : e o ] L,.I sggt
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0%
100 10 0.1 0.01
Grain size (mm)
u.S. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liquid Limit
3/4" Plastic Index
1/2"
3/8" 100.0%
4 95.8% Swell
10 88.7% Moisture at start
20 73.6% Moisture at finish
40 52.3% Moisture increase
100 23.5% Initial dry density (pcf)
200 18.0% Swell (psf)
~
ENTECH LABORATORY TEST
ENGINEERING, INC. RESULTS
505 ELKTON DRIVE DATE. CHECKED:




COLORADO SPRINGS, COLORADO 80807

tqmu: CHECKED: !

UNIFIED CLASSIFICATION SM-SW CLIENT "TECH CONTRACTORS
SOIL TYPE # 1 PROJECT ROLLING HILLS
TEST BORING # 26 JOB NO. 190300
DEPTH (FT} 5 TEST BY BL
Sieve Analysis .
Grain Size Distribution
100% '"WI*'?“*'
90% 1 | 1 \Rﬂ_ ___I..q‘~ . —_— e e e |
80% +—— - : - 4 - 4
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E 30% T T1"1" 1" N \\ - — TT T T —
20% T~ T 1 =T B — I B -w L - B
10% S N R P S B — B M 200 S
0%
100 10 1 0.1 0.01
Grain sfze (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit NP
11/2" Liquid Limnit NV
3/4" Plastic Index NP
1/ 1]
a/8" 100.0%
4 99.3% Swell
10 90.0% Moisture at start
20 64.6% Moisture at finish
40 44.2% Moisture increase
100 18.3% Initial dry density (pcf)
200 11.5% Swell (psf)
ENTECH LABORATORY TEST
ENGINEERING, INC. RESULTS
505 ELKTON DRIVE DATE.




\
UNIFIED CLASSIFICATION SC CLIENT TECH CONTRACTORS
SOIL TYPE ¢# 1 PROJECT ROLLING HILLS
TEST BORING # 27 JOB NO. 190300
DEPTH (FT) 5 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% 3
90% J S A N T N N EE— S S S . - —1 + — 10 - S IV 44 o
o BDOA) J S Y N S NN E— - S S W . - N N S - S S WO U U WO F PR, p— - - ] ..
£ 70% +t+ 1+ + + H++++ + + L L T+ b .
§ 60% 1+t +—F—+ H+++++ +  F A Y #0904+ .
& 50% +++ + + Ht++++ o+ + 1 — e #oto .
§ 40% T+ o+ 1 Hrt b -+ 1 . .
5 30% ++ 1+ + 1 e ] & ++ +
20% 4++++ + + - - N R s P 4 — A e P B —1 - - —
10% i PO N A E— 4 I S . I IS IR — BN . - et et - -
0%
100 10 0.1 0.01
Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3 Plastic Limit
11/2" Liquid Limit
3/4" Plastic Index
1/2"
a/m"
4 100.0% Swell
10 93.7% Moisture at start 14.0%
20 78.5% Moisture at finish 20.9%
40 70.9% Moisture increase 6.9%
100 59.7% Initial dry density (pcf) 103
200 48.3% Swell {psf) 460
ENTECH LABORATORY TEST
ENGINEERING, INC. RESULTS
505 ELKTON DRIVE tnAwN: DATE. CHECKED: h
COLORADO SPRINGS, COLORADO 80907




COLORADO SPRINGS, COLORADO 80907
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UNIFIED CLASSIFICATION SW CLIENT TECH CONTRACTORS
SOILTYPE # | PROJECT ROLLING HILLS
TEST BORING # 28 JOB NO. 190300
DEPTH (FT) 2.3 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% =
o | ) e | | eyl 1 1 ]
mBO% +H++++ + +  + = -—x\-m -+ T++ + +
£ 70% 1+ - I o e S 10 A - 1 4 + -
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100 10 0.1 0.01
Grain size (mm)
. _ B I — _ 1
U.s. Percent Alterberg
Sieve # Finer Limits
3" Plastic Limit NP
1 172" Liquid Limit NV
3/4" Plastic Index NP
1/2"
3/8" 100.0%
4 93.4% Swell
10 65.9% Moisture at start
20 40.8% Moisture at finish
40 26.4% Moisture increase
100 8.7% Initial dry density (pcf)
200 4.9% Swell (psf)
e
ENTECH LABORATORY TEST
ENGINEERING, INC. RESULTS
505 ELKTON DRIVE DATE:




UNIFIED CLASSIFICATION SC CLIENT TECH CONTRACTORS
SOIL TYPE # 1 PROJECT ROLLING HILLS
TEST BORING # 30 JOB NO. 190300
DEPTH (FT) 2-3 TEST BY BL

Sieve Analysis

Grain Size Distribution

0, CW/ al]
100% T
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o
20% 4444+ —1 1 I — 4 o — _wlﬂ_.-.... 41 1 |
102 444+ 4+ 1 B S N N R B A VO O O N N S _::r #200 i ]
0%
100 10 1 0.1 .01

Grain size (mm)

u.s. Percent Atterberg
Sieve i Finer Limits
KR Plastic Limit
11/2" Liquid Limit
3/4" Plastic Index
1/2" 100.0%
3/8° 95.5%
4 31.0% Swell
10 63.6% Moisture at start 13.1%
20 53.9% Moisture at finish 19.6%
40 45.8% Moisture increase 6.5%
100 21.9% Initial dry density (pcf) o7
200 12.1% Swell {psf) 2970

—
ENTECH [ LABORATORY TEST

ENGINEERING, INC, RESULTS
505 ELKTON DRIVE DRAWN: DATE; CHECKED: DATE:
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UNIFIED CLASSIFICATION SM-SW CLIENT TECH CONTRACTORS
SOILTYPE # 1 PROJECT ROLLING HILLS
TEST BORING # 30 JOB NO. 190300
[DEPTH (FT) 5 TEST BY BL
Sieve Analysis
Grain Size Distribution
100%
90% - ] s
80% - e Fb o+
2 70% +4+ + - A
@ 60% - 1+t
o 50% Tt = S .
§ 40% - -+ -
§ 30% 14— s +
® 209 | <ot =
10% -+-———- 4505 E
0%
100 10 0.1 0.01
Graln size {mm)
u.s. Percent Alterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liquid Limit
3/4" Plastic Index
1/ 1]
a/8" 100.0%
4 89.3% Swell
10 60.6% Moisture at start
20 40.0% Moisture at finish
40 26.9% Moisture increase
100 10.8% Initial dry density (pcf)
200 6.9% Swell (psf)
JOB NG -
ENTECH LABORATORY TEST 190300
ENGINEERING, INC. RESULTS FIG NO
BB coomoomn) (T[T [ 77,




UNIFIED CLASSIFICATION SM-SW CLIENT TECH CONTRACTORS
SOIL TYPE # 1 PROJECT ROLLING HILLS
TEST BORING # 31 JOB NO. 190300
[DEPTH (FT) 5 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% — =8
80% -HT—t—t—rt——i—  — - ]
80% H{—~4————1+——1— T o T e S e = —
£ 70% N o — et S — R B o SRS
@ 60% N R AP = - i
£ 50 1 I N AN | B I ]
5 40% e . & - T - f— S Tt R — #10 - - - = . o e
g 30% 4+ + + + -+ < . -+ — At —
= 20% 444444 —d - - ":."2____ —t S—
‘g; T T B T Tﬁf!’* o) 424 ]
100 10 1 0.1 0.0%
Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liquid Limit
3/4" Plastic Index
1/ n
3/8" 100.0%
4 87.9% Swell
10 45.6% Moisture at start
20 21.3% Moisture at finish
40 14.2% Moisture increase
100 7.8% Initial dry density (pcf)
200 5.4% Swell (psf)
_J
JOB NO -
E NTECH LABORATORY TEST 190300
ENGINEERING, INC. RESULTS FIG NO..
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UNIFIED CLASSIFICATION SM CLIENT TECH CONTRACTORS
SOIL TYPE # 1 PROJECT ROLLING HILLS
TEST BORING ¥ 32 JOB NO. 190300
DEPTH (FT) 10 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% BB
90% t1-t+1++ 1+ - — e OmmINN $ 4—t
ao% S EEES E —— -— e o NN SR EE— e -4 - =
E’ 70% i R Y N Y I I o4 o i |
5 P11 T I A [ S 111 + L] | B
& 50% Tt o T S B N .
S 40% B Y S P i S I U N Y0 2 S IS
Q
E 30% N I N S — ot . T T S T - 3 4 3 N ) | N - -
20% N e -+ N P 4 ++++ T+ - .
105/, 6 T T S T SRS - N 41 . P T M NN -+ et ——4
0%
100 10 1 0.01
Graln size (mm)

u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2¢ Liquid Limit
3/4" Plastic Index
1/2"
3/8" 100.0%
4 97.1% Swell
10 86.1% Moisture at start
20 74.7% Moisture at finish
40 60.6% Moisture increase
100 26.1% Initial dry density (pcf)
200 15.6% Swell (psf)

ENTECH [ LABORATORY TEST

ENGINEERING, INC. RESULTS
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UNIFIED CLASSIFICATION SM-SW CLIENT TECH CONTRACTORS
SOIL TYPE # | PROJECT ROLLING HILLS
TEST BORING # 38 JOB NO. 190300
[DEPTH (FT) 23 ES___T_ﬂ BL
Sieve Analysis
Grain Size Distribution
100% .=&E
90% 6 ' [ N N VN P— A _—__-___*k“-.-— e e SE— N 4. -t B e T T E e 4.
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Grain size (mm)

u.s, Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit NP
11/2" Ligquid Limit NV
3/4" Plastic Index NP
1/2°
3/8" 100.0%
4 90.0% Swell
10 57.7% Moisture at start
20 33.2% Moisture at finish
40 21.4% Moisture increase
100 11.7% Initial dry density (pcf)
200 8.6% Swell (psf)

ENTECH [ LABORATORY TEST

ENGINEERING, INC. RESULTS
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UNIFIED CLASSIFICATION SM CLIENT TECH CONTRACTORS
SOILTYPE # I PROJECT ROLLING HILLS
TEST BORING # 39 JOB NO. 190300
IDEPTH (FT) 5 TEST BY BL
Sieve Analysis
Grain Size Distribution
100%
90% A—— ++ 4+
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Q
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100 0.01
Graln slze {mm}
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liquid Limnit
3/4" Plastic index
1/ 1]
3/8" 100.0%
4 92.2% Swell
10 65.3% Moisture at start
20 37.7% Moisture at finish
40 29.0% Moisture increase
100 20.8% Initial dry density (pcf)
200 17.8% Swell {psf)
a
JOBNO
ENTECH LABORATORY TEST 190300
ENGINEERING, INC. RESULTS FIG NG,
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UNIFIED CLASSIFICATION SM CLIENT TECH CONTRACTORS
SOIL TYPE # | PROJECT ROLLING HILLS
TEST BORBING # 42 JOB NO. 190300
[DEPTH (FT) 5 TEST BY BL
Sieve Analysis
Grain Size Distribution
80% [ % W —4— - tet - 4 \\ ——p 4 1+ F e D e = B - - - _—
g' 700/° S VN U S— - ol - - #10 S S — - - »
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100 10 1 0.1 0.
Grain size {mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liquid Limit
a3/4" Plastic Index
1/2"
3/8" 100.0%
4 97.2% Swell
10 76.1% Moisture at start
20 57.5% Moisture at finish
40 45.6% Moisture increase
100 27.4% Initial dry density (pcf)
200 19.6% Swell (psf)
"
ENTECH LABORATORY TEST
ENGINEERING, INC. RESULTS
505 ELKTON DRIVE DATE
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UNIFIED CLASSIFICATION _SM-SW CLIENT TECH CONTRACTORS
SOIL TYPE # 1 PROJECT  ROLLING HILLS
TEST BORING # 43 JOB NO. 190300

DEPTH (FT) 23 TEST BY BL

. i S - _— - g —

Sieve Analysis
Grain Size Distribution
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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’ ]
3/8" 100.0%
4 91.1% Swell
10 61.3% Moisture at start
20 33.3% Moisture at finish
40 19.0% Moisture increase
100 8.7% Initial dry density (pcf)
200 6.0% Swell (psf)

ENTECH LABORATORY TEST
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COLORADO SPRINGS, COLORADO 80807

UNIFIED CLASSIFICATION SM CLIENT TECH CONTRACTORS
SOIL TYPE # 1 PROJECT ROLLING HILLS
TEST BORING # 47 JOB NO. 190300
[DEPTH (FT) 23 TEST BY BL
. e _ _ e S . =
Sieve Analysis
Grain Size Distribution
100% B
90% +4+ 4+ + o+ it ++ T % 44 eletd L L + -
B0% 41 + e e st S - T N S— T . N— -
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0%
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Graln size {mm)
u.s. Percent Atterberg
Sieve # Finer Limits
a" Plastic Limit
11/2" Liquid Limit
3/4" Plastic Index
1/‘ (]
3/8" 100.0%
4 98.8% Swell
10 87.7% Moisture at start 13.9%
20 75.2% Moisture at finish 18.6%
40 57.8% Moisture increase 4.8%
100 27.8% Initial dry density (pcf) 103
200 20.7% Swell {psf) 220
\ J
JOB NO
ENTECH LABORATORY TEST 190300
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UNIFIED CLASSIFICATION SM-SW CLIENT TECH CONTRACTORS
SOIL TYPE # 1 PROJECT ROLLING HILLS
TEST BORING # 49 JOB NO. 190300
\DEPTH (FT) 5 TEST BY BL
Sieve Analysis
Grain Size Distribution
100%
90% {i—t—|—d—F—+ + T
80% -+ F+ 4+ o+ + +
£ 70% H--HH—+———+ +
2 60% ++ 4+ 1+ 1 -
& 50% B (N PO .- 4
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o
20% . . .
10% 14—+  —
0%
100 10 1 0.1 0.01
Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3¢ Plastic Limit
11/2" Liquid Limit
3/4" Plastic Index
1/ 1]
3/8" 100.0%
4 99.8% Swell
10 82.8% Moisture at start
20 54.2% Moisture at finish
40 38.9% Moisture increase
100 13.0% Initial dry density (pcf)
200 7.3% Swell (psf)
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[UNIFIED CLASSIFICATION SM

CLIENT TECH CONTRACTORS

SOIL TYPE # 2 PROJECT ROLLING HILLS
TEST BORING # ] JOB NO, 190300
[DEPTH (FT) 15 JEST BY BL
Sieve Analysis
Grain Size Distribution
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Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liquid Limnit
3/4" Plastic Index
1, ]
3/8" 100.0%
4 84.4% Swell
10 54.8% Moisture at start
20 34.9% Moisture at finish
40 26.0% Moisture increase
100 18.2% Initial dry density (pcf)
200 15.5% Swell (psf)
JOBNO .
ENTECH LABORATORY TEST 190300
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UNIFIED CLASSIFICATION SM CLIENT TECH CONTRACTCRS
SOIL TYPE # 2 PROJECT ROLLING HILLS
' TEST BORING # 3 JOB NO. 190300
[DEPTH (FT) 5 TEST BY BL
Sieve Analysis
Grain Size Distribution
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Grain slze (mm)
U.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liquid Limit
3/4° Plastic Index
1/2° 100.0%
3/8" 98.0%
4 15.7% Swell
10 48.2% Moisture at start
20 43.8% Moisture at finish
40 33.5% Moisture increase
100 28.3% Initial dry density (pcf)
200 26.1% Swell (pst)
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JUNIFIED CLASSIFICATION SC CLIENT TECH CONTRACTORS
SOIL TYPE # 2 PROJECT ROLLING HILLS
TEST BORING # 4 JOB NO. 190300
[DEPTH (FT) 20 TEST BY BL
Sieve Analysis
Grain Size Distribution
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0%
100 0.01
Grain sfze (mm)
U.S. Percent Atterberg
Sieve # Finer Limits
a Plastic Limit 17
i 1/2" Liquid Limit 29
a/n" Plastic Index 12
1/2"
/8" 100.0%
4 99.4% Swell
10 80.9% Moisture at start
20 60.6% Moisture at finish
40 49.3% Moisture increase
100 27.7% Initial dry density (pcf)
200 20.3% Swell (psf)
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UNIFIED CLASSIFICATION SC CLIENT TECH CONTRACTORS
SOILTYPE # 2 PROJECT ROLLING HILLS
TEST BORING # 5 JOB NO. 190300
[DEPTH (FT) 25 TEST BY BL
Sieve Analysis
Grain Size Distribution
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Grain size (mm)
- - . |
U.s. Percent Atterberg
Sieve # Finer Limits
a3 Plastic Limit 17
11/2" Liquid Limit 31
3/4* Plastic Index 14
1/ 1]
3/8" 100.0%
4 99.7% Swell
10 98.0% Moisture at start
20 93.0% Moisture at finish
40 87.6% Moisture increase
100 67.0% Initial dry density (pcf)
200 48.5% Swell (psf)
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[UONIFIED CLASSIFICATION SC CLIENT TECH CONTRACTORS
SOIL TYPE # 2 PROJECT ROLLING HILLS
TEST BORING # 6 JOB NO. 190300
DEPTH {FT) 20 TEST BY BL
Sieve Analysis
Grain Size Distribution
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Graln size {mm)
. ]
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 13
11/2" Liquid Limit 26
3/4" Plastic Index 13
1/ n
3/ 1]
4 100.0% Swell
10 88.7% Moisture at start
20 75.0% Moisture at finish
40 66.3% Moisture increase
100 47.5% tnitial dry density {pcf)
200 38.9% Swell {psf)
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ENTECH LABORATORY TEST 190300
ENGINEERING, INC. RESULTS FIGND
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COLORADO SPRINGS, COLORADO 80907

l DRAWN: CHECKED: L\

UNIFIED CLASSIFICATION SC CLIENT TECH CONTRACTORS
SOIL TYPE # 2 PROJECT ROLLING HILLS
TEST BORING # 7 JOB NO. 190300
IDEPTH (FT) 10 TEST BY BL
Sieve Analysis
Grain Size Distribution
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Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 18
11/2" Liquid Limit a2
3/4" Plastic Index 14
1! i
3/8" 100.0%
4 098.7% Sweli
10 78.1% Moisture at start
20 56.3% Moisture at finish
40 43.8% Moisture increase
100 24.6% Initial dry density {pcf)
200 18.6% Swell {psf)
.
ENTECH LABORATORY TEST
ENGINEERING, INC. RESULTS
505 ELKTON DRIVE DATE.
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[UNIFIED CLASSIFICATION SM CLIENT TECH CONTRACTORS
SOIL TYPE # 2 PROJECT ROLLING HILLS
TEST BORING # 9 JOB NO. 190300
[DEPTH (FT) 15 TEST BY BL
Sieve Analysis
Grain Size Distribution
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Grain size (mm)
u.s. Percent Atterberg
Sieve # Einer Limits
3" Plastic Limit NP
11/2" Liquid Limit NV
3/4" Plastic Index NP
1/ 1]
3/8" 100.0%
4 95.3% Swell
10 72.0% Moisture at start
20 49.5% Moisture at finish
40 36.2% Moisture increase
100 22.3% Initial dry density (pcf)
200 17.5% Swell (psf)
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UNIFIED CLASSIFICATION SM CLIENT TECH CONTRACTORS
SQILTYPE # 2 PROJECT ROLLING HILLS
TEST BORING # 12 JOB NO. 190300
[DEPTH (FT) 10 JEST BY BL
= _ — _ _
Sieve Analysis
Grain Size Distribution
100%
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Grain slze {mm)
]
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liquid Limit
3/4" Plastic Index
1! n
a/8" 100.0%
4 91.3% Swell
10 70.3% Moisture at start
20 48.5% Moisture at finish
40 34.9% Muoisture increase
100 20.4% Initial dry density (pcf)
200 15.5% Swell (psf)
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UNIFIED CLASSIFICATION SM CLIENT TECH CONTRACTORS
SOIL TYPE # 2 PROJECT ROLLING HILLS
TEST BORING # 14 JOB NO. 190300
[DEPTH {FT) 20 TEST BY BL
Sieve Analysis
Grain Size Distribution
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Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liquid Limit
3/4" Plastic Index
1/ L}
3/8" 100.0%
4 99.5% Swell
10 83.3% Moisture at start
20 57.2% Moisture at finish
40 41.1% Moisture increase
100 24.8% Initial dry density (pcf)
200 17.8% Swell (psf)
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UNIFIED CLASSIFICATION SC CLIENT TECH CONTRACTORS
SOIL TYPE # 2 PROJECT ROLLING HILLS
TEST BORING # 15 JOB NO. 190300
[DEPTH (FT) 15 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% 38 4
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Graln size {mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liquid Limit
3/4" Plastic Index
1/ ]
3/8" 100.0%%
4 99.7% Swell
10 92.5% Moisture at start
20 79.5% Moisture at finish
40 64.2% Moisture increase
100 27.7% Initial dry density (pcf)
200 19.9% Swell (psf)
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UNIFIED CLASSIFICATION SM-SW CLIENT TECH CONTRACTORS
SOIL TYPE # 2 PROJECT ROLLING HILLS
TEST BORING # 17 JOB NO. 190300
|DEPTH (FT) 10 __TESTBY BL
— . S o : o : 2] =
Sieve Analysis
Grain Size Distribution
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Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit NP
11/2" Liquid Limit NV
3/4" Plastic Index NP
1/‘ (]
3/8" 100.0%
4 96.1% Swell
10 70.6% Moisture at start
20 40.1% Moisture at finish
40 24.3% Moisture increase
100 10.8% Initial dry density {pcf)
200 1.3% Swell (psf)
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UNIFIED CLASSIFICATION™ SM CLIENT TECH CONTRACTORS
SOIL TYPE # 2 PROJECT ROLLING HILLS
TEST BORING # 18 JOB NO. 190300
|DEPTH (FT) 5 TE_S_@ BL
- _ _ o
Sieve Analysis
Grain Size Distribution
100% P
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Grain slze {(mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liquid Limit
3/4" Plastic Index
1/‘ "
3/8" 100.0%
4 99 4% Swell
10 86.5% Moisture at start
20 61.7% Maoisture at finish
40 42.1% Moisture increase
100 20.3% Initial dry density (pcf)
200 14.2%% Swell {psf)
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505 ELKTON DRIVE DATE

COLORADO SPRINGS, COLORADO 80807

uanwu.

CHECKED: A 70715//9 J




505 ELKTON DRIVE

COLORADO SPRINGS, COLORADO 80907
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UNIFIED CLASSIFICATION SC CLIENT TECH CONTRACTORS
SOIL TYPE # 2 PROJECT ROLLING HILLS
TEST BORING # 20 JOB NO. 190300
[DEPTH (FT) 5 TEST BY BL
Sieve Analysis
Grain Size Distribution
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Graln size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 17
11/2" Liquid Limit 37
3/4" Plastic Index 20
1/2*
3/8" 100.0%
4 98.1% Swell
10 87.0% Moisture at start
20 48.2% Moisture at finish
40 31.3% Moisture increase
100 205% Initial dry density (pcf)
200 17.1% Swell (psf)
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UNIFIED CLASSIFICATION _ 5C CLIENT TECH CONTRACTORS
SOIL TYPE # 2 PROJECT ROLLING HILLS
TEST BORING # 20 JOB NO. 150300
DEPTH (FT} 20 TEST BY BL
Sieve Analysis
Grain Size Distribution
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Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 14
11/2" Ligquid Limit 28
3/4" Plastic Index 14
1/ n
3/ 1]
4 100.0% Swell
10 96.3% Moisture at start
20 88.0% Moisture at finish
40 81.3% Moisture increase
100 63.8% Initial dry density (pcf)
200 49.7% Swell (psf)
JOB ND -
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UNIFIED CLASSIFICATION SM CLIENT TECH CONTRACTORS
SOIL TYPE # 2 PROJECT ROLLING HILLS
TEST BORING # 21 JOB NO. 190300
[DEPTH (FT) 10 TEST BY BL
Sieve Analysis
Grain Size Distribution
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u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liquid Limit
3/4" Plastic Index
1/ 1]
3/8" 100.0%
4 93.0% Swell
10 64.1% Moisture at start
20 40.6% Moisture at finish
40 30.4% Moisture increase
100 18.4% Initial dry density (pcf)
200 12.5% Swell (psf)
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UNIFIED CLASSIFICATION SM CLIENT TECH CONTRACTORS
SOIL TYPE # 2 PROJECT ROLLING HILLS
TEST BORING # 21 JOB NO. 190300
DEPTH (FT) 25 TEST BY BL
Sieve Analysis
Grain Size Distribution
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3" Plastic Limit
11/2" Liquid Limit
3/4" Plastic Index
1/ n
a3/8" 100.0%
4 89.6% Swell
10 69.6% Moisture at start
20 57.7% Moisture at finish
40 47.2% Moisture increase
100 29.5% Initial dry density (pcf}
200 21.2% Swell (psf)
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UNIFIED CLASSIFICATION SM-SW CLIENT TECH CONTRACTORS
SOIL TYPE # 2 PROJECT ROLLING HILLS
TEST BORING # 23 JOB NO. 190300
[DEPTH (FT) 10 TEST BY BL
( Sieve Analysis
Grain Size Distribution
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go% e e - ata % oI - S N DO W S - =l
80% +++ + =t R AR . -
2 70% 44— H 1ttt - 2 bt —{- -
§ 60% Ft-t——t—t—t——f—— 1 R H+t+ o+ - .
& 50% -t R -t 1 + 1+ 1 - 14 A 3 B - . - E
§ 40% -H—+4——+ 4 A= ——1 . "21 -1 1 o
& e T T TS T T l
10% B T N P S0 N IO O dE I -E ZTO... | ] ]
0%
100 10 1 0.1 0.01
Grain size (mm)
U.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liquid Lirnit
3/4" Plastic Index
1/2¢ 100.0%
3/8" 95.7%
4 86.4% Swell
10 62.6% Moisture at start
20 44.2% Moisture at finish
40 32.8% Moisture increase
100 15.0% Initial dry density (pcf)
200 11.6% Swell {psf)
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UNIFIED CLASSIFICATION SM CLIENT TECH CONTRACTORS
SOIL TYPE # 2 PROJECT ROLLING HILLS
TEST BORING # 25 JOB NO. 190300
[DEPTH (FT) 15 TEST BY BL
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
3/4" Plastic Index NP
1’ n
3/8" 100.0%
4 97.4% Swell
10 88.4% Moisture at start
20 72.2% Moisture at finish
40 60.1% Moisture increase
100 37.4% Initial dry density (pcf)
200 28.7% Swell (psf)
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UNIFIED CLASSIFICATION SM CLIENT TECH CONTRACTORS
SOIL TYPE # 2 PROJECT ROLLING HILLS
TEST BORING # 27 JOB NO. 190300
D=EPTH {FT) 10 TEST BY BL
Sieve Analysis
Grain Size Distribution
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a" Plastic Limit
11/2" Liquid Limit
3/4" Plastic Index
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4 89.4% Swell
10 62.7% Moisture at start
20 44.5% Moisture at finish
40 32.5% Moisture increase
100 19.8% Initial dry density (pcf)
200 16.2% Swell (psf)
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[UNIFIED CLASSIFICATION  SC CLIENT TECH CONTRACTORS
SOIL TYPE # 2 PROJECT ROLLING HILLS
TEST BORING # 28 JOB NO. 190300
|DEPTH (FT) 15 TEST BY BL
Sieve Analysis
Grain Size Distribution
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Sieve # Finer Limits
3" Plastic Limit 24
11/2° Liquid Limit 41
3/4" Plastic Index 17
1/2"
3/8" 100.0%
4 99.4% Swell
10 83.0% Moisture at stant
20 63.6% Moisture at finish
40 52.4% Moisture increase
100 35.7% Initial dry density (pcf)
200 28.3% Swell (psf)
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UNIFIED CLASSIFICATION  SC CLIENT TECH CONTRACTORS
SOILTYPE # 2 PROJECT ROLLING HILLS
TEST BORING # 29 JOB NO, 190300
[DEPTH (FT) 10 JEST BY BL
_ = _ _ -
Sieve Analysis '
Grain Size Distribution
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20 87.6% Moisture at finish
40 80.1% Moisture increase
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200 49.6% Swell (psf)
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UNIFIED CLASSIFICATION SM-SW CLIENT TECH CONTRACTORS
SOILTYPE # 2 PROJECT ROLLING HILLS
|TEST BORING # 35 JOB NO. 190300
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Grain Size Distribution
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40 37.8% Moisture increase
100 15.2% Initial dry density (pcf)
200 10.1% Swell (psf)
k A ——
JOB NO.
ENTECH LABORATORY TEST 190300
ENGINEERING, INC. RESULTS FIGNO.
505 ELKTON DRIVE DATE.




UNIFIED CLASSIFICATION SC CLIENT TECH CONTRACTORS
SOIL TYPE # 2 PROJECT ROLLING HILLS
TEST BORING # 37 JOB NO. 190300
DEPTH (FT) 5 TEST BY BL
Sieve Analysis
Grain Size Distribution
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100 42.3% Initial dry density (pci)
200 35.4% Swell (psi)
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IUNIFIED CLASSIFICATION SC CLIENT TECH CONTRACTORS
SOIL TYPE # 2 PROJECT ROLLING HILLS
TEST BORING # 39 JOB NO., 190300
DEPTH (FT) 15 TEST BY BL
Sieve Analysis
Grain Size Distribution
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10 93.8% Moisture at start
20 83.5% Moisture at finish
40 64.1% Moisture increase
100 30.5% Initial dry density (pcf)
200 41.1% Swell (psf)
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UNIFIED CLASSIFICATION SM CLIENT TECH CONTRACTORS
SOIL TYPE # 2 PROJECT ROLLING HILLS
TEST BORING # 40 JOB NO. 190300
[DEPTH (FT} 10 _TESTBY BL
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Sieve Analysis
Grain Size Distribution
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40 23.7% Moisture increase
100 14.9% Initial dry density (pcf)
200 12.3% Swell (psf)
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UNIFIED CLASSIFICATION SM CLIENT TECH CONTRACTORS
SOIL TYPE # 2 PROJECT ROLLING HILLS
TEST BORING # 41 JOB NO. 190300
DEPTH (FT) 10 TEST BY BL
Sieve Analysis
Grain Size Distribution
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200 16,0% Swell (psf)
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UNIFIED CLASSIFICATION ~SM CLIENT TECH CONTRACTORS
SOIL TYPE # 2 PROJECT ROLLING HILLS
TEST BORING # 44 JOB NOQ. 190300
DEPTH (FT) 10 TEST BY BL
Sieve Analysis
Grain Size Distribution
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200 14.3% Swell (psf)
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UNIFIED CLASSIFICATION SM CLIENT TECH CONTRACTORS
SOIL TYPE # 2 PROJECT ROLLING HILLS
TEST BORING # 45 JOB NO. 190300
[DEPTH (FT) 20 TEST BY BL
Sieve Analysis
Grain Size Distribution
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UNIFIED CLASSIFICATION SC CLIENT TECH CONTRACTORS
SOIL TYPE # 2 PROJECT ROLLING HILLS
TEST BORING # 46 JOB NO. 190300
[DEPTH (FT) 15 TEST BY BL
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200 45.5% Swell {psf)
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UNIFIED CLASSIFICATION CL CLIENT TECH CONTRACTORS
SOIL TYPE # 3 PRQJECT ROLLING HILLS
TEST BORING # 15 JOB NO. 190300
|DEPTH (FT}) 10 TEST BY BL
Sieve Analysis
Grain Size Distribution
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JUNIFIED CLASSIFICATION CL CLIENT TECH CONTRACTORS
SOILTYPE # 3 PROJECT ROLLING HILLS
TEST BORING # 16 JOB NO. 190300
IDEPTH (FT} 20 TEST BY BL
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Grain Size Distribution
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JUNIFIED CLASSIFICATION CL CLIENT TECH CONTRACTORS
SOIL TYPE # 3 PROJECT ROLLING HILLS
TEST BORING # 19 JOB NO. 190300
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ENTECH LABORATORY TEST
ENGINEERING, INC. RESULTS
505 ELKTON DRIVE DATE

COLORADO SPRINGS, COLORADO 80907

tFIAWN

CHECKED: !

I/ )




JUNIFIED CLASSIFICATION CL CLIENT TECH CONTRACTORS
SOIL TYPE # 3 PROJECT ROLLING HILLS
TEST BORING # 22 JOB NO 190300
[DEPTH (FT) 10 TEST BY BL
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Grain Size Distribution
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UNIFIED CLASSIFICATION —CL CLIENT TECH CONTRACTORS
SOIL TYPE # 3 PROJECT ROLLING HILLS
TEST BORING # 24 JOB NO, 190300
DEPTH (FT) 5 TEST BY BL
Sieve Analysis
Grain Size Distribution
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UNIFIED CLASSIFICATION CL CLIENT TECH CONTRACTORS
SOIL TYPE # 3 PROJECT ROLLING HILLS
TEST BORING # i3 JOB NO. 190300

[DEPTH (FT) 10 JEST BY BL
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Grain Size Distribution
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UNIFIED CLASSIFICATION CL CLIENT TECH CONTRACTORS
SOIL TYPE # 3 PROJECT ROLLING HILLS
TEST BORING # 34 JOB NO. 190300
IDEPTH {FT) 10 TEST BY BL
Sieve Analysis
Grain Size Distribution
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[UNIFIED CLASSIFICATION CL CLIENT TECH CONTRACTORS
SOIL TYPE # 3 PROJECT ROLLING HILLS
TEST BORING # 36 JOB NO. 190300
[DEPTH (FT) 15 TEST BY BL
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Grain Size Distribution
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UNIFIED CLASSIFICATION CL CLIENT TECH CONTRACTORS
SOILTYPE # 3 PROJECT ROLLING HILLS
TEST BORING # 38 JOB NO. 190300
[DEPTH (FT) 15 TEST BY BL
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Grain Size Distribution
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200 59.6% Swell {psf)
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[UNIFIED CLASSIFICATION CL CLIENT TECH CONTRACTORS
SOILTYPE # 3 PROJECT ROLLING HILLS
TEST BORING # 48 JOB NO. 190300
[DEPTH (FT) 20 TEST BY BL
( Sieve Analysis
Grain Size Distribution
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20 85.1% Moisture at finish
40 78.1% Moisture increase
100 62.2% Initial dry density {(pcf)
200 51.1% Swell (psf)
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CONSOLIDATION TEST RESULTS

TEST BORING # 19 DEPTH( 23 JOBNO. 190300
DESCRIPTION SM  SOILTYPE 1 CLIENT TECH CONTRACTORS
NATURAL UNIT DRY WEIGHT (PCF) 13 PROJECT ROLLING HILLS
NATURAL MOISTURE CONTENT 10.0%
SWELL/CONSOLIDATION (%) -1.2%
I o s =

SWELL CONSOLIDATION

0.1

APPLIED PRESSURE (KSF)
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ENGINEERING, INC.
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COLORADO SPRINGS, COLORADO 50807
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CONSOLIDATION TEST RESULTS
TEST BORING # 4 DEPTH(ft) 20 JOB NO. 190300
DESCRIPTION sC SOIL TYPE 2 CLIENT TECH CONTRACTORS
NATURAL UNIT DRY WEIGHT (PCF) 110 PROJECT ROLLING HILLS
NATURAL MOISTURE CONTENT 9.3%
SWELL/CONSOLIDATION (%) -1.9%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
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CONSOLIDATION TEST RESULTS

TEST BORING # 20 DEPTH(ft) 20 JOB NO. 190300
DESCRIPTION sC SOIL TYPE 2 CLIENT TECH CONTRACTORS
NATURAL UNIT DRY WEIGHT (PCF) 84 PROJECT ROLLING HILLS
NATURAL MOISTURE CONTENT 7.4%
SWELL/CONSOLIDATION (%) 3.2%
— e = o= g = -
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
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CONSOLIDATION TEST RESULTS

TEST BORING # 29 DEPTH(ft) 10 JOB NO. 190300
DESCRIPTION SC SOIL TYPE 2 CLIENT TECH CONTRACTORS
NATURAL UNIT DRY WEIGHT (PCF) 120 PROJECT ROLLING HILLLS
NATURAL MOISTURE CONTENT 4.5%
SWELL/CONSOLIDATION (%) -04%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
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CONSOLIDATION TEST RESULTS

TEST BORING # 37 DEPTH(ft) 5 JOB NO. 190300
DESCRIPTION sC SOILTYPE 2 CLIENT TECH CONTRACTORS
NATURAL UNIT DRY WEIGHT (PCF) 117 PROJECT ROLLING HILLS
NATURAL MOISTURE CONTENT 11.4%
SWELL/CONSOLIDATION (%) -0.4%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
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CONSOLIDATION TEST RESULTS

TEST BORING # 15 DEPTH(ft) 10 JOB NO. 180300
DESCRIPTION Ci. SOILTYPE 3 CLIENT TECH CONTRACTORS
NATURAL UNIT DRY WEIGHT (PCF) 127 PROJECT ROLLING HILLS
NATURAL MOISTURE CONTENT 7.2%
SWELL/CONSOLIDATION (%) 1.0%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
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CONSOLIDATION TEST RESULTS
TEST BORING # 16 DEPTH(ft} 20 JOB NO. 190300

DESCRIPTION CL SOILTYPE 3 CLIENT TECH CONTRACTORS
NATURAL UNIT DRY WEIGHT (PCF) 121 PROJECT ROLLING HILLS
NATURAL MOISTURE CONTENT 9.5%
SWELL/CONSOLIDATION (%) 0.0%

— — R R o : S ;
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APPLIED PRESSURE (KSF)
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CONSOLIDATION TEST RESULTS

01

APPLIED PRESSURE (KSF)

TEST BORING # 22 DEPTH(ft) 10 JOB NO. 190300
DESCRIPTION CL SOILTYPE 3 CLIENT TECH CONTRACTORS
NATURAL UNIT DRY WEIGHT (PCF) 99 PROJECT ROLLING HILLS
NATURAL MOISTURE CONTENT 12.7%
SWELL/CONSOLIDATION (%) -2.0%

SWELL CONSOLIDATION

10

4%

COLORADC SPRINGS. COLORADO 30807
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CONSOLIDATION TEST RESULTS

TEST BORING # 33 DEPTH{) 10
DESCRIPTION 0 SOILTYPE 3
NATURAL UNIT DRY WEIGHT (PCF) 115
NATURAL MOISTURE CONTENT 16.5%
SWELL/CONSOLIDATION (%) 2.5%

APPLIED PRESSURE (KSF}

JOB NO. 190300
CLIENT TECH CONTRACTORS

PROJECT ROLLING HILLS
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CONSOLIDATION TEST RESULTS

APPLIED PRESSURE (KSF)

TEST BORING # 34 DEPTH() 10 JOB NO.
DESCRIPTION CL SOILTYPE 3 CLIENT
NATURAL UNIT DRY WEIGHT (PCF) 114

NATURAL MOISTURE CONTENT 11.5%

SWELL/CONSOLIDATION (%) 0.7%

:[ SWELL CONSOLIDATION

SWELL DUE TO|WETTING
UNDER [CONSTANT LORD
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PROJECT ROLLING HILLS

10

——t 4%

1 2%

L 1%

1 0%

COMPRESSION/EXPANSION (%)

/]
S
&

L - - L - - d .4ﬂm
\. Yy
r ™)
ENTECH SWELL CONSOLIDATION OB 300
ENGINEERING, INC, TEST RESULTS "
1G NO
L COLORATO SPRAINGS, COLORADO 80807 L ORAWN: GATE, CHECKED: /. 7}}?/ 9 )




e —
CONSOLIDATION TEST RESULTS
TEST BORING # 48 DEPTH(ft) 20 JOB NO. 190300
DESCRIPTION CL SOILTYPE 3 CLIENT TECH CONTRACTORS
NATURAL UNIT DRY WEIGHT (PCF) 103 PROJECT ROLLING HILLS
NATURAL MOISTURE CONTENT 12.5%
SWELI/CONSOLIDATION (%) -0.7%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
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CLIENT TECH CONTRACTORS JOB NO. 190300
PROJECT ROLLING HILLS DATE 3/28/2019
LOCATION ROLLING HILLS TESTBY BL

wowmen | PEFTRO | NEEE | clasooanon | AR soLusLe
TB-6 2-3 1 1 SM-SW <0.01
TB-10 5 1 SC 0.01
TB-6 20 2 SC <0.01
TB-9 15 2 SM <0.01
TB-23 2-3 1 SM 0.00
TB-37 5 2 SC 0.00
TB-40 10 2 SM <0.01
TB-13 2-3 1 SwW 0.00
TB-14 20 2 SM <0.1
TB-15 10 3 CL <0.01
TB-31 5 1 SM-SW <0.01
TB-39 5 1 SM <0.01
T8-39 15 2 SC <0.01
TB-22 10 3 CL «<0.01
TB-28 2-3 1 Sw <0.01
TB-28 15 2 SC 0.00
TB-26 5 1 SM-SW <0.01
TB-38 2-3 1 SM-SW <0.01
TB-38 15 3 CL 0.03
TB-48 20 3 CL 0.00
Qc BLANK PASS

JOB NO
190300

LABORATORY TEST
SULFATE RESULTS
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SUBSURFACE SOIL INVESTIGATION
MERIDIAN RANCH - ROLLING HILLS RANCH
EL PASO COUNTY, COLORADO

Respectfully Submitted,

ENTECH ENGINEERING, INC.

GRASKI—

Daniel P. Stegman

DPS/ts
Encl.

Entech Job No. 190300
AAprojects/2019/190300/190300 SSI
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Tech Contractors
3575 Kenyon Street, Suite 200
San Diego, California 92110

Attn: Mr. Raul Guzman

July 15, 2019
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