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WASTEWATER (OWTS) STUDY
THE RETREAT AT TIMBERRIDGE, FILING 2
VOLLMER ROAD AND ARROYA LANE
EL PASO COUNTY, COLORADO

1.0 SUMMARY
Project Location

The project lies in portions of the SE% of Section 21, SW¥% of Section 22, W2 of Section 27,
and NE% of Section 28, Township 12 South, Range 65 West of the 6" Principal Meridian in EI
Paso County, Colorado. The site is located approximately three miles northeast of Colorado
Springs, Colorado.

Project Description

Total acreage involved in the TimberRidge project is approximately two hundred and thirty-
seven acres. Filing 2 consists of 75.8 acres. Filing 2 development includes ninety single-family
residential lots. Seventy-eight urban residential lots and twelve 2.5+ acres rural residential lots
are proposed. The development will utilize municipal sewer and water on seventy-eight urban
residential lots, and individual water wells and on-site wastewater treatment systems on twelve
rural 2.5+ acre lots. The 78 urban lots will be serviced by the Sterling Ranch Sewer and Water
Districts.

Scope of Report
This report presents the results of our wastewater (OWTS) evaluation for the 12 rural,

residential lots.

Land Use and Engineering Geology
This site was found to be suitable for the proposed development. The site conditions are
acceptable for onsite wastewater systems. Areas were encountered where the geologic
conditions will impose some constraints on development and land use. These include areas of
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shallow bedrock, expansive soils, artificial fill, downslope creep, erosion, floodplain, ponded
water, shallow groundwater, seasonal shallow groundwater and potentially seasonally shallow
groundwater areas. Based on the proposed development plan, it appears that these areas will
have some impact on the development. These conditions will be discussed in greater detail in
the report.

In general, it is our opinion that the development can be achieved if the observed geologic
conditions on site are either avoided or properly mitigated. All recommendations are subject to
the limitations discussed in the report.

2.0 GENERAL SITE CONDITIONS AND PROJECT DESCRIPTION

The site is located in portions of the SE% of Section 21, SW¥% of Section 22, W2 of Section 27,
and NE% of Section 28, Township 15 South, Range 65 West of the 6™ Principal Meridian in E!
Paso County, Colorado. The site is located approximately three miles northeast of Colorado
Springs, Colorado, at Vollmer Road and Arroya Lane. The location of the site is as shown on
the Vicinity Map, Figure 1.

The topography of the site is generally gradually to moderately sloping to the south, with
moderate to steep slopes along Sand Creek. The drainages on site flow in a southerly direction
through the central portion of the site. Ponds are located on the site, over all TimberRidge, one
north of Arroya Lane outside of the proposed residential development, and one located along
the eastern side of Parcel C. Water was observed in Sand Creek and the ponds, other
drainages on the site were dry at the time of this investigation. The site boundaries are
indicated on the USGS Map, Figure 2. Previous land uses have included grazing and pasture
land. The site contains primarily field grasses, weeds, cacti, and yuccas, with areas of scattered
trees along Sand Creek, and ponderosa pine trees located across the northwest portion of the
site. Site photographs, taken February 10, and March 8, 2017, are included in Appendix A.

Total acreage involved in Filing 2 is approximately 75.8 acres. Ninety single-family residential
lots are proposed. The development will consist of twelve larger, rural two and half acre sized
lots in the northern and northwestern portions of the development and seventy-eight urban lots
in the eastern and southern portions of the development to the east of Sand Creek. The urban
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lots will be serviced by municipal sewer and water (Sterling Ranch Sewer and Water Districts).
The two and half acre lots will have individual water wells and on-site wastewater treatment
systems. Open space is proposed along Sand Creek. Overlot grading is anticipated across a
majority of the site to develop the roads and lots. The Preliminary Concept Plan and the
Development Plan is presented in Figures 3 and 4.

3.0 SCOPE OF THE REPORT
The scope of the report will include the following:

» OWTS Tactile test pits to evaluate the site for onsite wastewater systems. Test borings to
evaluate general soil conditions were also completed.

4.0 FIELD INVESTIGATION

Thirteen Test Borings were drilled on the site to determine general soil and bedrock
characteristics. Six Test Pits (tactile pits) were excavated to evaluate the use of individual on-
site wastewater treatment systems. The locations of the test borings and test pits are indicated
on the Development Plan/Test Boring Location Map, Figure 4. The Test Boring Logs are
presented in Appendix B. Results of this testing will be discussed later in this report.

Laboratory testing was also performed on some of the soils to classify and determine the soils
engineering characteristics. Laboratory tests included grain-size analysis ASTM D-422,
Atterberg Limits ASTM D-4318, volume change testing using FHA Swell and
Swell/Consolidation test. Sulfate testing was performed on select samples to evaluate potential
for below grade concrete degradation due to sulfate attack. Results of the laboratory testing are
included in Appendix C. A Summary of Laboratory Test Results is presented in Table 1.
Results of the tactile test pits are presented in Table 2.

Our field investigation for the soils, geology, and geologic hazard report consisted of the
preparation of a geologic map of any bedrock features and significant surficial deposits. The
soils and geology report was also used in this OWTS evaluation. The Natural Resource
Conservation Service (NRCS), previously the Soil Conservation Service (SCS) survey was also
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reviewed to evaluate the site. The position of mappable units within the subject property are
shown on the Geologic Map. Our mapping procedures involved both field reconnaissance and
measurements and air photo reconnaissance and interpretation. The same mapping
procedures have also been utilized to produce the Engineering Geology Map which identified
pertinent geologic conditions affecting development.

5.0 SOIL, GEOLOGY AND ENGINEERING GEOLOGY
5.1 General Geology

Physiographically, the site lies in the western portion of the Great Plains Physiographic
Province. Approximately twelve miles to the west is a major structural feature known as the
Rampart Range Fault. This fault marks the boundary between the Great Plains Physiographic
Province and the Southern Rocky Mountain Province. The site exists within the southeastern
edge of a large structural feature known as the Denver Basin, Bedrock in the area tends to be
very gently dipping in a northeasterly direction (Reference 1). The rocks in the area of the site
are sedimentary in nature and typically Upper Cretaceous in age. The bedrock underlying the
site consists of the Dawson Formation. Overlying this formation are unconsolidated deposits of
man-made, and alluvial soils of Quaternary Age. The alluvial soils were deposited by water on
site and as stream terraces along Sand Creek and the drainages located on the site. Man-
made soils exist as fill piles located in the southern portion of the site. The site's stratigraphy
will be discussed in more detail in Section 5.3,

5.2 Soil Conservation Survey

The Natural Resource Conservation Service (Reference 2), previously the Soil Conservation
Service (Reference 3) has mapped three soil types on the site (Figure 4). In general, the soils
classify as coarse sandy loam. The soils are described as follows:

Type Description
71 Pring Coarse Sandy Loam, 3 to 8% slopes

Complete descriptions of each soil type are presented in Appendix D. The soils have generally
been described to have moderate to moderately rapid permeabilities. Possible hazards with soil
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erosion are present on the site. The erosion potential can be controlled with vegetation. The
majority of the soils have been described to have slight to moderate erosion hazards.

5.3 Site Stratigraphy

The Falcon NW Quadrangle Geology Map showing the site is presented in Figure 6 (Reference
4). The Geology Map prepared for the site is presented in Figure 7. Five mappable units were
identified on this site which are described as follows:

Qaf Artificial Fill of Holocene Age: These are recent deposits of man-made fill. They
are associated with the three man-made dams located across the site.

Qal Recent alluvium of Holocene Age: These are recent deposits that have been
deposited along Sand Creek and the other drainages on-site.

Qay2 Young alluvium two of Holocene Age: These materials consist of water deposited
alluvium, typically classified as a silty to well-graded sand, brown to dark brown in
color and of moderate densisty.

Qam Middle alluvium of Holocene to Pleistocene Age: These materials consist of
lower stream terrace depaosits. The alluvium typically consists of silty to clayey
gravelly sands.

Tkd Dawson Formation of Tertiary to Cretaceous Age: The Dawson Formation
typically consisted of arkosic sandstone with interbedded fine-grained sandstone,
siltstone and claystone. Overlying this formation is a variable layer of residual soil.
The residual soils were derived from the in-situ weathering of the bedrock materials
on-site. These soils consisted of silty to clayey sands and sandy clays.

The soils listed above were mapped from site-specific mapping, the Geologic Map of the Falcon
NW Quadrangle distributed by the Colorado Geological Survey in 2003 (Reference 4), the
Geologic Map of the Colorado Springs-Castle Rock Area, distributed by the US Geological
Survey in 1979 (Reference 5), and the Geologic Map of the Denver 1° x 2° Quadrangle,
distributed by the US Geological Survey in 1981 (Reference 6). The Test Borings and Profile
Holes were also used in evaluating the site and are included in Appendix B. The Geology Map

prepared for the site is presented in Figure 7.
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5.4 Soil Conditions

The soils encountered in the Test Borings can be grouped into four general soil types. The soils
were classified using the Unified Soil Classification System (USCS).

Soil Type 1 silty to slightly silty sand and very clayey sand (SM-SW, SM, SC), encountered in all
of Test Borings at the existing ground surface and extending to depths ranging from1 foot to 17
feet bgs. These soils were encountered at loose to dense states and at moist conditions. The
majority of the soils were encountered and medium dense states. Samples tested had 9 to 41
percent passing the No. 200 Sieve. Atterberg Limits Testing resulted in the sand being non-
plastic. Sulfate testing resulted in less than 0.01 to 0.01 percent sulfate by weight indicating the
sand exhibits negligible potential for below grade concrete degradation.

Soil Type 2 sandy clay (CL), encountered in Test Boring Nos. 1, 2 and 7 at depths ranging from
2 to 14 feet bgs, and extending to depths ranging from 4 to 19 feet. These soils were
encountered at very soft to stiff consistencies. Samples tested had 78 to 90 percent passing the
No. 200 Sieve. Atterberg Limits Testing resulted in a liquid limit of 47 and aplastic index of 21.
FHA Swell testing on samples of the sandy clay resulted in expansion pressures of 1520 to
1550 psf, indicating a moderate to high expansion potential. Sulfate testing resulted in less than
0.01 to 0.01 percent sulfate by weight indicating the clay exhibits negligible potential for below
grade concrete degradation.

Soil Type 3 silty to slightly siity sandstone and clayey-silty sandstone (SM, SM-SW, SC-SM),
encountered in all of Test Borings at depths ranging from 1 foot to 19 feet bgs and extending to
the termination of the test borings (20 feet). The sandstone was encountered at dense to very
dense states and at moist conditions. Samples tested had 8 to 24 percent passing the No. 200
Sieve. Atterberg Limits Testing resulted in the sandstone being non-plastic. Sulfate testing
resulted in less than 0.01 percent sulfate by weight indicating the sandstone exhibits negligible
potential for below grade concrete degradation.

Soil Type 4 sandy to very sandy claystone (CL), encountered in Test Boring Nos. 4 and 5 at
depths ranging from 7 to 9 feet bgs and extending to depths ranging from 16 to 19 feet bgs. The
claystone was encountered at hard consistencies and at moist conditions. Samples tested had

8 Wastewater (OWTS) Study
The Retreat at TimberRidge, Fiting 2

Volimer Road & Arroya Lane

El Paso County, Colorado

Job No. 211066



Entech Engineering, Inc.

56 to 64 percent passing the No. 200 Sieve. Swell/Consolidation Testing resulted in expansions
of 1 to 3.3 percent, which indicates the claystone exhibits a low to high expansion potential.
Atterberg Limits Testing resulted in a liquid limit of 44 and a plastic index of 20.

The Test Boring Logs are presented in Appendix B. Laboratory Test Results are presented in
Appendix C. A Summary of Laboratory Test Results is presented in Table 1.

6.0 GROUNDWATER/DRAINAGE AREAS

Groundwater was encountered in four of the test borings at depths ranging from 5 to 17.5 feet,
water was not encountered in the remaining borings which were drilled to 20 feet. Areas of
water, seasonal shallow groundwater water, and potential seasonal shallow groundwater have
been mapped along the drainages on-site. These areas are discussed in the following section.
Fluctuation in groundwater conditions may occur due to variations in rainfall and other factors
not readily apparent at this time.

Groundwater and Floodplain Areas - constraint

Areas within the drainages on-site have been identified as areas of seasonally wet and/or
seasonally high groundwater areas. Water was observed in the three ponds on-site, and
flowing in Sand Creek. The majority of the drainages across the site were dry. The site is
mapped within floodplain zones according to the FEMA Map No. 08041C0O535G, Figure 8
(Reference 7). The floodplain area is to consist of open space/ park for the development. These

areas are discussed as follows:

Seasonal Shallow Groundwater Area - constraint

In these areas, we would anticipate periodic high subsurface moisture conditions and frost
heave potential on a seasonal basis. Additional, highly organic soils could be encountered in
these areas. These areas lie within defined drainages, and it is anticipated they will be avoided
by development and OWTS locations. Any structures in or adjacent to these areas should follow
the mitigation discussed below.
Mitigation: Foundations must have a minimum 30-inch depth for frost protection. In areas where
high subsurface moisture conditions are anticipated periodically, subsurface perimeter drains
are recommended to help prevent the intrusion of water into areas below grade. Any grading in
° The Retreat ot TimberRidge, Fiing >
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these areas should be done to direct surface flow around construction to avoid areas of ponded
water. Structures should not block drainages. All organic material should be completely
removed prior to any fill placement. Finished floor levels must be located a minimum of one foot
above floodplain levels.

Potentially Seasonal Shallow Groundwater Area - constraint

In these areas, we would anticipate the potential for periodically high subsurface moisture
conditions, frost heave potential and highly organic soils. The majority of these areas lie within
defined drainages which can likely be avoided by the proposed development. The same
mitigation recommendations for the seasonal shallow groundwater areas apply to the potentially
seasonal shallow groundwater areas.

Areas of Ponded Waler - constraint

These are areas of standing water behind earthen dams on site. We would not expect
development or OWTS systems in these areas. Either the dams can be avoided by
construction or the areas may be completely regraded. Should complete regrading of the site
be considered, all organic matter and soft, wet soils should be completely removed before filling.
Any drainage into these areas should be rerouted in a non-erosive manner off of the site where
it does not create areas of ponded water around proposed structures.

7.0 ON-SITE WASTEWATER TREATMENT

The site was evaluated for on-site wastewater treatment systems for the proposed lots in
accordance with El Paso Land Development Code. Six (6) tactile test pits were performed
across the larger lots. Test pits were located in anticipated locations of proposed on-site
wastewater treatment system (OWTS) for the rural lots. The locations were chosen to
determine a general understanding of the soil and bedrock conditions across the site. The
results of the test pits are presented in Table 2. The approximate locations of the test pits are
indicated on Figure 4 and 7, and on the Septic Suitability Map, Figure 9.

The Natural Resource Conservation Service (Reference 2), previously the Soil Conservation
Service (Reference 3) has been mapped with three soil descriptions. The Soil Survey Map
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(Reference 2) is presented in Figure 5, and the Soil Survey Descriptions are presented in
Appendix D. The soils are described as having moderate to moderately rapid percolation rates.

Soils encountered in the tactile test pits consisted of loamy sand to gravelly loamy sand, sandy
loam to gravelly sandy loam, sandy clay and silty clay with underlying clayey to silty sandstone.
The limiting layers encountered in the test pits are the sandy loam, silty clay and silty to clayey
sandstone, which corresponds to an LTAR values of 0.10 to 0.50 gallons per day per square
foot. The bedrock was encountered at 5 to 7.5 feet in four of the test pits. The conditions
encountered in the majority of the test pits will require a designed system. Signs of seasonal
shallow groundwater were observed at depths 7 feet in Test Pit Nos. 3 and 5.

Absorption fields must be maintained a minimum of 4 feet above groundwater or bedrock. signs
of seasonally occurring groundwater were observed in Test Pit Nos. 3 and 5 at depths of 7 feet.

In summary, it is our opinion the site is suitable for individual on-site wastewater treatment
systems (OWTS) and that contamination of surface and subsurface water resources should not
occur provided the OWTS sites are evaluated and installed according to El Paso County
Guidelines and properly maintained. Based on the testing performed as part of this investigation
and the type of project designed systems will likely be required for the majority of the lots. A
Septic Suitability Map is presented in Figure 9. Absorption fields must be located a minimum of
100 feet from any well, including those on adjacent properties. Absorption fields must also be
located a minimum of 50 feet from any ponded areas and 25 feet from dry gulches. It should be
noted that additional testing will be required for the individual lots prior to construction.
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8.0 CLOSURE

It is our opinion that the existing geologic engineering and geologic conditions are suitable for
onsite wastewater systems. The proposed development and use are consistent with anticipated
geologic and engineering geologic conditions.

It should be pointed out that because of the nature of data obtained by random sampling of such
variable and non-homogeneous materials as soil and rock, it is important that we be informed of
any differences observed between surface and subsurface conditions encountered in
construction and those assumed in the body of this report. Individual investigations for building
sites and absorption fields will be required prior to construction. Construction and design
personnel should be made familiar with the contents of this report. Reporting such
discrepancies to Entech Engineering, Inc. soon after they are discovered would be greatly
appreciated and could possibly help avoid construction and development problems.

This report has been prepared for TimberRidge Development Group, LLC. for application to the
proposed project in accordance with generally accepted geologic soil and engineering practices.
No other warranty expressed or implied is made.

We trust that this report has provided you with all the information that you required. Should you
require additional information, please do not hesitate to contact Entech Engineering, Inc.
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Table 2: Summary of Percolation Test and Tactile Test Pit Results

Test Pit No. | USDA Soil Type | LTAR Depth to Depth to
Limiting Layer Value Bedrock (ft.) Seasonal
Groundwater
(ft.)
1 2A 0.50 N/A N/A
2 4A* 0.15 5 N/A
3 5* 0.10 7.5 7
4 2A 0.50 N/A N/A
5 SN 0.10 7 7
6 4A* 0.15 7 N/A

*- Conditions that will require an engineered OWTS
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EL PASO COUNTY, CO.

ENGINEERING, INC. FOR: TIH]EIERRIDGE DEVELOPMENT GROUP, LLC FIG NO-:
03 ELXTON DUVE DRAWN: CHECKED: DATE: 6

SPRINGS, T 89907 7w 13-3399

JAC 4/27/21 KAH

J




NAOHE SY
13/L2/%

;

-

e# ONITI ‘IHAIYIGNIL
X90T70dD ODNIJFINIONT/JVIN AH0TOTD

INVT VAOHYV ANV avVod dINWNTIOA

JTI ‘dNoY¥D INIWJOTIATA IDAWYTEWIL *¥OJ
"0 ‘ALNNOD 0SVd Td

- . .
3 o ’!I””l’lflfwmrﬂﬂl”r- S i
#!!ﬂ-ﬁ -

buuog 531 - G-

....... Jarem - M

J3JEM MOJJBYS [PUOSEDS -  MS

adojs aiqepsun Ajjequajod - nd

Jaem mMojjeys jeuoseas jeguajod - msd

Z ey A——

uoisoia - 42
dsan sdojs umop - osp |\

sasUs|
BUOISABI pUE SUOISIIS LM SUOISPUES JIS0yJe

10608 D) "SONIYJS DAVH00D ::

66SC-1ES (GIDMM gt
‘ONIH3I3NIONS
H33.1LN3

ONI

3By snoaoelan) 0] AJeia] JO UONello UOSMed - Pyl

SPSOdap 8083} WEALS JOMO]

*3BY aUBDOISSl]d OF SUSDOOH JO LWIATTY SIDPIW - Wed)
S|eL)el pASodap Jaem U838

’abY SUaDCJOH JO WNANY U333y - (8D}
sysodap iy spew-uet

3By SU3D0/0H J0 3315005 [l [BOYRIY - 80

‘ONFOFT

— Ad] NOISIA3Y

: =‘"——'—'_"_'_7——'.—.

¥

N R — 1. . %l
P O 0

P

g

1]

——

]

A

\

! |
LS
Noa!

¥
i

BN

=
7

i

S S AT A, W CEA

T, . R e

4

/

II i
\ /
/

lr’
!




i

:
2

18/L8/7

-

ANVT VAOUAV ANV aVOod HAWTIOA
2# ONITId ‘IHAIIYIINIL
dVA NIVIdAo0oT1d

OT1 ‘dNo¥d INZRJOTIAIQ FDAMIIERIL -¥0d
"00 ‘ALNNOD 0SVd T4

@

£0608 DD "SONI¥JS DIVHOTOD

IATNG NOLNT3 S0S

HO3 LN

ONI

AH| NOISIAZY

44

.S._,wh
NOSINGE

HINTION

Ovod 03Cd

X INOZ

‘uoseiasd
(£ QWN) (ZBL J© wma] uedseuny
YLON UD pateq E91RUIMIO0?) [RIVOIUOH

I A

e ouURaeY uonese I

WRQ UOREAS(3 10§ xepiy dey ees
BUCZ  UIYUAR ULojur)  aeum
1884 U uoneAR3 PosYd OsRg
eur} voRdes SSOUY)

‘WM UCRRAST 104

xopu| de 885 1994 Ul UOREAILS
‘ur) vogesely  poold  eseg
‘S0z

pEZRH  pooy  |eRedS UM
suon@asly  pooly esEg  (ASROD
waeq Jjo seesy Bupwg
Algpunog  pur  "SOUD?  pUETEH
pooly [eeds  Bupwg  Awmpuncg

Alepunog ( euo?
Alepunog ARMpPOCtY
Arspunog poold

«-0E.2€%a2€ *..0E.L0aL6
N e

‘Seary puEzRH pooy

[ERedS 0] UAJEIPE JO UMM PEIEDO} AJSULIOU QP FUGIE JBILDY |MSR0)

sTany papR0L 0661

£86L

WO paynuap| PRURLIP
AN SIS NN
N N NN
SYINAVE TVISVOD TI40TIAIANN
‘pRuluLTRpUn
AT SpUEIey  pOoy  piym W sedy g INOZ
uteydpooy
005 SPIN0 39 @ PIUILLIRD seALY X 3INOZ
SYY HIHIO
'poOoY JEAA-(0L Wl Sa3nd|
Aq popmosd sease pue ‘3w amnbs
ey 53y seare aSewwp qum 30 100 L
v 3t jo mpdop wlease yum poop
feA-00L JO SEALE IpOCY] JEM-O0S O TEAY X INOZ

SY2Y GOOTd ¥3IH10

av INOZ NI SVI¥Y AYMJOOM I
PIILLTIP SUOGEAIR posY Fseq {{uomE

asem) peTey ADOPA YU pooy (EEOD)

"PRULLASP SUONEAS(D POO e OU ‘(UOHIE
aem) prerey ADO@A yum pooy maseo)

PAUULTIP SUCKEAR 35T OU UORDLISUCT
Apun  wasds vopmoud  pooy  Eapay

Aq pooy sai-poL woy papdod 3 of

PRULLEP OSE SSRDORA
‘Buipooy uE) ANy jo sEANE J0J PRUILLTIP
spdop alwanr cjureuan Jwdop v mop
Ways Ajensn) 33y £ @ | o spdap pooyd

‘paIULEDSD

mogeass  pooy  aseq  fupuod o
seare Aensn) 23y £ m | jo spdap pooy
PP SUOREAIR Posy g

"PAILITIP SUCTEAMR POCY WRq ON

JA INOZ

A INOZ

&8Y INOZ

Qv INOZ

HY INOZ
v INOZ
vV INOZ

scon v s [N
OE.(DZDZ.m(wM(Qx(N(IOOO.E._Smem

AN3D3T




2}

=]

T

& g

= =
3 EfE
:THMU
Gezad
O%ﬂﬂl
o] 1y
> oo 3
ENCE
2 mmq
g 2o
FeElks
Z e,
= o3
Tk

o

K

@

m m
4
g0
£ NN
S mM
mm—.—_L
53
mm_._._
°(]
2 2
2 0
AE| NOISIAZY

M
J3IEM MOJIELS [PUOSERS - M5
adoyss sigepsun Ayeguayod - nd
121em maojeys jeuosess jequajod - msd
uoisars - B
dsan adojs umop - 5p |\,

So5Uf
aUaISABp pue aUMITYIS YHM SUOISPURS JSONIE

SA1314 NOILdHOSEY
S1MO WOYL 14 001 40 WNWININ ¥V 38 LSNW ST1IIM H3LVM -, M

SNOILYDOT 3SNOH F18ISS0d - (= [[]]]
SNOILYDOT 3LYNMALTY SLMO T18ISS0d - |3 & g
sNoILYoO1S1Mo Fnaissod - K X))

GNIHI1

9Dy SNoaIEIaL) O) AJBIUS] JO UDLGELLIOS UCSMEQ - pPYi
Spsodap S0eL2) Weans Jamof
73Dy SUS00YSINd 0F SURDCIOH JO LIANTY SIPPIW - Wwed
S|eU]eW pajyISO0ap JA]EM JUSIU \
*9bY BUSDOJOH JO WNIAMTY JUsoay - 18D 1.
S}I5005p j1y Spew-uews - =
3Dy 9UBD0[OH JO 5350054 Jfid [BDGRTY - Jed _ w.E? : \ \ / _
. |
' sd 1o AR, 4 \ ___
-~ = .,__,_ — e gl / \ K lrn T Sl e =7 .....1.
. . //\ = T ot SN oy sl | e
|Iw_..l.. 27 N S 12 ? - e Py LY _ _ .\ =
e — ||..|..|J.|..rr S oh o =~ \.q. 4 e - “_“J —_—— = 2 -7 E\ f@ / l.ml...ll
- e - e = = = B o 3 w ..—.__.rl.-. = ! ' L= i .rhk..O.q — e — #
= N (N S e . Ll = 0T Lo1== = ey e 7o
= R ms Weg ==, ; s [ e — = e T =
N — N e B — =i il
T e . . o\ TLUE BT e = orél gy PN
= — il b ) s — \\\ 9.107 L= L A\L\.\\mu
K 19 ANY S | < V- ——: @
_ raL Y ([N s10120" \fflo)  su07 J s < T .
: . (i e ~ / ’ = R e
=, R AN _./v_ ) bﬁ \\m\ N - Q TR #_ A\ 7
oy Iy ) Y —_—— = Ay — g~ A b
Slag g ¥ = = - Y S\ LW#%MMMNM&“ . ﬁ\\\ﬁ - =_75qu
N | 7 ¥ i aAY/f 4 7 N R = o M~ . -
Wy == op= L = _ . > el [ N R
J_v | 7% —3 [ & 3 N IS ' \\ \ ﬁl L 120 \ s 7 e el | vl | - /h,/ //
r_f N s - | R _._r,v/f . Y -I.ﬂ\ \ r:.zﬂ...\.. hY — = __ ll /
A\ =\ 8 AW AW Y R O e I N
Iy R R / ”./ Vi R i/ e e i ML L
i N el - — l / \ & B z AL ’ Fre e - = wﬂ _ 1 28
= % & e, ; . g / [ = ._____ - ‘___ .rr.lll..r ///._« .\\ — _ .r::....uA In _ | \\\
B EEPPEARR | A VWA A SN TCAS N SO || i
v # ﬁ NS / i \ ot s 53 ‘msd e __ _w.w
NaunlBE A SAVinsS, - UGN |
. e o / - j \
ST T Nimsa="* \UiIERS S
1 g y EEREERNS N N~ Ol N
r — __. .__ e L] ! # — - ...,..... ra
, e & Lol ) 4 / | ML == [
" S i I A~ i i d_ S
' |. . _lemh .....J .
\ = = i ! : L | I 1 I a1 ﬂ ﬂ
ulm_ uwuwﬁﬁlnwmululﬁu. i UF : {




APPENDIX A: Site Photographs



\ig

Looking south from
the northeastern
portion of the site.

February 10, 2017

\ig

Looking northwest
from the northeastern
portion of the site.

February 10, 2017

Job No. 211066




\ig

Looking west from the
northeastern portion of
the site.

February 10, 2017

\ig

Looking southwest
from the eastern
portion of the site at

the existing pond.

February 10, 2017

Job No. 211066




\ig

Looking west from the
central portion of the
site.

February 10, 2017

\ig

Looking south along
Sand Creek from the
central portion of the

site.

February 10, 2017

Job No, 211066




\ig

Looking north from the
southeast portion of
the site.

February 10, 2017

\ig

Looking north from the
southern portion of the

site along Sand Creek.

February 10, 2017

Job No. 211066




\ig

Looking north from
central portion of the
site.

February 10, 2017

\ig

Looking north from the
western portion of the

site.

February 10, 2017

Job No. 211066




\ig

Looking southeast
from the western
portion of the site

February 10, 2017

\ig

Looking along Arroya
Lane in the northern

portion of the site.

February 10, 2017

Job No. 211066




\ig

Looking west along
the crest of the dam in
the northern portion of

the site.

March 9, 2017

\ig

Looking south from
the dam in the
northern portion of

site.

March 9, 2017

Job No. 211066




APPENDIX B: Test Boring and Test Pit Logs



TEST BORING NO. 1 TEST BORING NO. 2
DATE DRILLED 112/2017 DATE DRILLED 1/12/2017
Job # 211066 CLIENT TIMBERRIDGE DEV. GROUP, LLC
LOCATION RETREAT AT TIMBERRIDGE, FIL. 2
REMARKS REMARKS
_| = e
i HE
STAKE 3500 g - o g § o STAKE 3501 g - 0 E’. § Q
et = b et [l >
DRY TO 18, s |E|E|E] & |E [watER @ 5, 1112117 2 |E|E|E| & (2
1/23/17 8 |&|8| 5| = | 8 |WATER @ 114, 1723117 SERACIRERE
SAND, SILTY, BROWN 1; 'I 1 |SAND, SILTY, FINE TO COARSE 11
! GRAINED, BROWN, MEDIUM
CLAY, SANDY, BROWN, STIFF, 7 15 119.3 | 2 |DENSE, MOIST 3211
MOIST CLAY, SANDY, BROWN 19.4] 2
SANDSTONE, SLIGHTLY 5 | S0 |311.5 | 3 | SAND, SILTY, FINE TO 4 6911
SILTY, FINE TO COARSE : 10" COARSE GRAINED, BROWN, = | ) '[.
GRAINED, TAN, YERY DENSE, : MEDIUM DENSE TO LOOSE, '
MOIST . MOIST TOWET
10 | 50174 3 13.9] 1
: ¢ X
15 | 50182 | 3 19.4] 1
: 6"
: SANDSTONE, SILTY, FINE TO
SANDSTONE, CLAYEY, FINE . COARSE GRAINED, GREEN
TO MEPIUM GRAINED, TAN, 20 | 50 117.2 | 3 |BROWN, VERY DENSE, MOIST 50111.9] 3
YERY DENSE, MOIST 4"
* - BULK SAMFPLE TAKEN

.

i JOB NO -
ENTECH TEST BORING LOG 211066
ENGINEERING, INC. FiG NO
505 ELKTON DRIVE : 7 B-1

Y COLORADO SPRINGS, COLORADO 80907 L PRAN pATE }:'EKED bD 71;? N7 J




TEST BORING NO. 3 TEST BORING NO. 4
DATE DRILLED  1/12/2017 DATE DRILLED  1/12/2017
Job # 211066 CLIENT TIMBERRIDGE DEV. GROUP, LLC
LOCATION RETREAT AT TIMBERRIDGE, FIL. 2
REMARKS REMARKS
o | 2 -
HE 8|3
STAKE 3502 — s | € | o |STAKE 3503 — | E | o
E | =18lc] 2| E |=|8lal e|c
c |8lg|le| § |2 c |8lgle] B |2
DRY TO 19, 2 |E|E| 2| & |2 |DRYTO 19, g |E|Elz]| & |&
1/23/17 8 {a|8|@&| 2 |8 |weany g 1z18l8] 213
SAND, SILTY, TAN 1T 1 |[SAND, SILTY, TAN N 1
SANDSTONE, SILTY, FINE 1 SANDSTONE, SILTY, FINE '
TO COARSE GRAINED, GREEN :i: 3 50( 6.1 | 3 |[TOCOARSE GRAINED, GREEN i3 43| 79| 3
BROWN, VERY DENSE, MOIST S5 RIS BROWN, VERY DENSE, MOIST Pl
5 1:: 35004 |3 ::: 30|85 3
Tl
10 J::Jl50]|74 |3 B EIECE
Jid e ek
1T CLAYSTONE, SANDY, BROWN, oo
-, . ’.
Lt HARD, MOIST PSS
by (Y S
i :..:4
15 [::Jls0[83 |3 ::::: 50{12.9] 4
HE T 2| &
T SANDSTONE, CLAYEY, FINE TO
Tt COARSE GRAINED, GREEN
Er BROWN, VERY DENSE, MOIST
20 i Jlf 50112 3 50(10.4| 3
4" 4"
y,
Y
JOB NO.
ENTECH TEST BORING LOG 211066
ENGINEERING, INC. o
505 ELKTON DRIVE DRAWN DATE: CHECKED: e B-2
COLORADC SPRINGS, COLORADO 80307 L Lt 2 /2§\/ﬂ J p




TEST BORING NO. 5 TEST BORING NO. 6
DATEDRILLED  1/12/2017 DATEDRILLED  1/12/2017
Job # 514066 CLIENT TIMBERRIDGE DEV. GROUP, LLC
LOCATION RETREAT AT TIMBERRIDGE, FIL. 2
REMARKS REMARKS
_| = | =
S| % 8] 5
STAKE 3504 - 15| £ | [sTAKE 3505 ~ J51 2l
= [s|el2] 815 = |slele| 8| &
DRY TO 19.5', 2 |€|El 2| & |E [water@ 175, = |€|E[2| &[S
1/23117 8 |&|8la| s |8 [1eany 8 |a|8la| 2 |8
SAND, SLIGHTLY SILTY, FINE T SAND, SILTY, FINE 70 COARSE Bl
TO COARSE GRAINED, TAN, GRAINED, TAN, MEDIUM DENSE,
MEDIUM DENSE, MOIST 17| 3.9 MOIST 16| 5.8 | 1
15| 7.8 | 1 [sAND, VERY CLAYEY, FINE TO 15[18.5] 1
[coARSE GRAINED, TAN,
MEDIUM DENSE, MOIST
CLAYSTONE, SANDY, GREEN SANDSTONE, CLAYEY TO
BROWN, HARD, MOIST SILTY, FINE TO COARSE
50 |15.7 | 4 |GRAINED, BUFF, VERY DENSE, 50| 7.7 { 3
11" MOIST &
>
Sl 50 [12.0| 4 50|11.6] 3
X | # 6"
=
0:1 . A
32 il
5852
SANDSTONE, CLAYEY, FINE T3l 50100 3 50| 0.3 | 3
TO COARSE GRAINED, GREEN 6" &'
BROWN, VERY DENSE, MOIST
r JOA NO.
ENTECH TEST BORING LOG 211066
ENGINEERING, INC. o
COLORADD SRRINGS, COLORADO 80907 L DRAWN: DATE. «zuzczeo. 3}?2 7 l B3




TEST BORING NO. 7 TEST BORING NO. 8
DATEDRILLED  1/12/2017 DATEDRILLED  1/12/2017
Job # 211066 CLIENT TIMBERRIDGE DEV. GROUP, LLC
LOCATION RETREAT AT TIMBERRIDGE, FIL. 2
REMARKS REMARKS
= | ® |
g% 8|5
STAKE 3506 = 5| € | o [STAKE 3507 —~ | 2 |
S |lsl2l2]1 8¢ S g[8 g|&
WATER @ 14.5', 2 [E[E[2] & [ |orYTOTE, 2 |E|E| 2| 2 |E
1/23/17 o |a|Bla| = |8 [1esnr S |Fl3lal= |
SAND, SILTY, FINE TO COARSE -] SAND, SILTY, TAN 1T 1
GRAINED, TAN, LOOSE, ‘ SANDSTONE. SILTY, FINE it
MOIST : 5|45 TO COARSE GRAINED, GREEN i 50( 6.2 3
1 BROWN, YERY DENSE, MOIST I 10"
57 5160 | 1 5 |::Js0[6.1]3
al -EEE: gll
10 T{{ 0l @ {59 | 1 10 T:: Jl 50| 65| 3
1) 1114 | 6°
CLAY, SANDY, DARK =15 T 2 |229] 2 50(11.8( 3
BROWN, VERY SOFT, VERY 7"
MOIST
SANDSTONE, SILTY, FINE 20 50 (118 3 50| 6.0 3
GRAINED, DARK BROWN, 9" 7
VERY DENSE, MOIST
y
JOENO: )
ENTECH TEST BORING LOG 170020

ENGINEERING, INC.

505 ELKTON DRIVE

COLORADO SPRINGS, COLORADO 80907

L DRAWN

DATE: CHECKED

Ll

FiG NO

B-4




TEST BORING NO. 9 TEST BORING NO. 10
DATEDRILLED  1/12/2017 DATE DRILLED  1/12/2017
Job # 211066 CLIENT TIMBERRIDGE DEV. GROUP, LLC
LOCATION RETREAT AT TIMBERRIDGE, FiL. 2
REMARKS REMARKS
o - S
gl 3 HE
STAKE 3508 = |_|s 5 : § STAKE 3509 e || 5 - 'é
DRY TO 20, £ |E[E 2| & |5 [watER @ 145, g [E|E[2] & |E
1/23/17 8 |83 = |8 |resnr S |a1&lalz18
SAND, SILTY, FINE TO COARSE 2% 5 SAND, SILTY, FINE TO COARSE T
GRAINED, TAN, DENSE, MOIST . GRAINED, TAN, DENSE, MOIST 1 ]
J 32|88 | 1 Bl 44| 84| 1
, SANDSTONE, SILTY, FINE ¥
SANDSTONE, SILTY, FINE K 50| 4.9 | 3 |TOCOARSE GRAINED, TAN, 50| 94| 3
TO COARSE GRAINED, TAN, 11" VERY DENSE, MOIST 10"
VERY DENSE, MOIST
50(96 | 3 50| 10.5] 3
50|76 | 3 = 50/11.8| 3
8" 11"
50105 3 50|12.0| 3
g g
_J
JOB NO-.: )
ENTECH [ TEST BORING LOG 511066
ENGINEERING, INC. FIGNO -
505 ELKTON DRIVE DATE. B-5

COLORADO SPRINGS, COLORADO 80907

L DRAWN:

DATE: CHECKED:

LLt

3] 72¢/17 J




r —)
TEST BORING NO. 11 TEST BORING NO. 12
DATE DRILLED 1/12/2017 DATE DRILLED 1112/2017
Job # 211066 CLIENT TIMBERRIDGE DEV. GROUP, LLC
LOCATION RETREAT AT TIMBERRIDGE, FIL. 2
REMARKS REMARKS
- | & = | 2
g5 g1 8
STAKE 3510 — 5| € | o [STAKE 3511 - sl €| o
£ |=|l8lal 8|2 £ |=x1|8lal 2|2
. c |8lele| 5 (& , s |3lgle] § |2
DRY TO 19.5', a |[E|E| 2| £ |= [PRYTO 19, 2 |E|E|E| & |E
1/2317 8 |Fld|la| 3 |&|1esn7 o |aldla] =z |8
SAND, SILTY, FINE TO COARSE 4 SAND, SILTY, FINE TO COARSE 1 -
GRAINED, TAN, MEDIUM 1 |GRAINED, TAN, MEDIUM
DENSE, PRY TG MOIST s 11 3.4 | 1 |DENSE, DRY TO MOIST 211 3.0 1
5 24118 1 19| 78| 1
1 SANDSTONE, CLAYEY FINE
TO COARSE GRAINED, TAN,
SANDSTONE, SILTY, FINE 50 [11.4 | 3 |VERY DENSE, MOIST 50|14.4] 3
TO COARSE GRAINED, TAN, 8" 10"
VERY DENSE, MOIST
50182 | 3 50| 891 3
6" 6"
50186 | 3 5019113
6" 6"
\,
4
JOB NO.
ENTECH [ TEST BORING LOG 211066
ENGINEERING, INC. FIG ND
505 ELKTON DRIVE DAAWN DATE: CRECKED" — B-6
L COLORADO SPRINGS, COLORADO 80907 L il j’ fZR /1] J




TEST BORING NO. 13 TEST BORING NO.
DATE DRILLED  1/12/2017 DATE DRILLED
Job # 211066 CLIENT TIMBERRIDGE DEV. GROUP, LLC
LOCATION RETREAT AT TIMBERRIDGE, FIL. 2
REMARKS REMARKS
- | ® _ | &
|z g 3
STAKE 3512 = ol 5| E |0 = Jd5l e
= |slei2] 818 = |slelel 8|5
DRY TO 18.5, 5 |E[E[2] & (& 2 [218[¢2] g |E
1/23/17 L FAERE S 1z188l 2|8
SAND, SILTY WITH SLIGHTLY o T
CLAYEY LENSES, FINE TO N
COARSE GRAINED, TAN, MEDIUM 1.9 1 7
DENSE, MOIST i
SANDSTONE, SILTY, FINE 78 | 3 57
70 COARSE GRAINED, TAN, -
VERY DENSE, MOIST i
10.8| 3 10 ]
84 | 3 15 "
94 | 3 20

\_ _J
r A
JOB NO.
ENTECH TEST BORING LOG 211066
ENGINEERING, INC. FIG NO
505 ELKTON DRIVE : . . -
L COLORADD. SPFllINGS. COLORADO 80207 l DRAWR: DATE. f”f‘if':”' %72‘5? 17 J B-7 )




TEST PIT NO. 1

DATE EXCAVATED 11/13/2017

TEST PIT NO.

DATE EXCAVATED 11/13/2017

Job # 211066 CLIENT TIMBERRIDGE DEV. GROUP, LLC
LOCATION RETREAT AT TIMBERRIDGE, FILING 2
REMARKS REMARKS
2| 2| g
5| & g8
n| G ‘é w| & |8
i) o 1] )] >
31 3 |E 303 |=
€ |z|82( 2|2 S PP RY
£ lalgjo|dh |< £ |lalg|ld| v |«
[=3 E|E]| = = 0 [=3 EIE|l= = (B
7] > @) O [=] w Q > || O [=] %]
o |dlmln]l a lD O |dlelal v (D
topsoil, sandy loam, brown _H_‘ ar| w | 2A |topsoil, sandy loam, brown _th ar| | |2A
14t {504
sandy loam, fine to coarse 1344 gr | w |2Alinterbedded sandy clay and _;'-_’ gr| w |[4A
grained, light brown to tan 2 - loamy sand, tan to olive 2 |1
loamy sand, fine to coarse 3 .' sg 1 3 :1
grained, tan 1] s
4 127 411
N 11
-t -
5— I: - 5 » |
B formational silty sandstone, I ma 4A
6 §.° tan 6 |
11
8 T-".] 8
9] 9
10 | 10 ]
Soil Structure Shape Soil Structure Grade
granular - gr weak - w
platy - pl moderate - m
blocky - bl strong - 5
prismatic - pr loose - |
single grain - sg
massive - ma
J
r ™
ENTECH P
TEST PIT LOG 2110t
ENGINEERING, INC. FIG NO.:
505 ELKTON DRIVE . .
COLORADO SPRINGS, COLORADO 80907 | o OATE C"E:ff& bl J b-3 y




TEST PIT NO. 3 TEST PIT NO. 4
DATE EXCAVATED 11/13/2017 DATE EXCAVATED 11/13/2017
Job # 211066 CLIENT TIMBERRIDGE DEV. GROUP, LLC
LOCATION RETREAT AT TIMBERRIDGE, FILING 2
REMARKS REMARKS
2l g 2l g
2l e 2| @
Bl a § | o |8
Q o] 3] [4}] >
5|2 5|5 |
g |5812]| 2|9 € |5(812] 2|4
£ |a|g|ldh| d < £ s le|lan| & |<
5 [515|3| 3 |@ g |EI53|3 (8
o [(dlo|la|l an |D (=] W |lnlonl v |D
topsaoil, loamy sand, brown e )] sg 1 |topseil, sandy loam, brown =] gl w |2A
1" 1LY
loamy sand, fine to coarse 104 sg 1 |sandy loam to gravelly sandy 1371 gr| w [2A
grained, tan 2 %’ loam, fine to coarse grained, | 2 |t°
i S fan N
3 T 3" S
4 : -:--.. 4 :o o "
5-: l:.. l 5—- o e
6 15" e TH
7 - :- y 7 :n o "
silty clay, olive pl| w5 1374]
silty to clayey sandstone, 8 [::] |ma 4A 8 [|t”.
fine to coarse grained, tan i |
*-signs of seasonally occurring| 9 i 9 |
groundwater at 7t i i
10 10
Soil Structure Shape Soil Structure Grade
granular - gr weak - w
platy - pl moderate - m
blacky - bl strong - s
prismatic - pr loose - |
single grain - sg
massive - ma
J
q ™)
ENTECH
TEST PIT LOG LUl
ENGINEERING, INC. FIG NO.
COLORADD gggﬁas, COLORADO B0307 L ORAWN: OATH SR N J % -




TEST PIT NQ. 5

DATE EXCAVATED 11/13/2017

TEST PIT NO.

DATE EXCAVATED 11/13/2017

Job # 211066 CLIENT TIMBERRIDGE DEV. GROUP, LLC
LOCATION RETREAT AT TIMBERRIDGE, FILING 2
REMARKS REMARKS
11} o @ [4)]
g B 2| E
n| o § n| o ‘é’
@ QO @ @
3|3 |5 3l 2|2
€ |5|82| 2 (o € (58|22 |8
£ aldh | & | < = sl i |<
A EHERE 5 |EIElz| 3 3
0O |dloln|a |D a |ldlo|lanla |5
topsoil, loamy sand, brown sl ] sg 1 |topsoil, sandy loam, brown o ] gr| w |2A
1 o: ) R 1 - -: . .
gravelly loamy sand, fine to SN 59 1 |interbedded loamy sand and 4= gr| w [4A
coarse grained, tan 2 I sandy clay, olive to tan 2 _/ g
3] 3
silty clay, olive 4 ? pl| w5 4 :,’//‘/
5 é 5 12
6 Z s 17
7 A 7 o
silty sandstone, fine to coarse i1ty |ma 4A |silt sandstone, fine to coarse _E i1 |ma 4A
grained, tan to buff a8 [:i] grained, tan to buff 8 i
*-signs of seasonally occurring i
groundwater at 71t 9 9
10 10 ]
Sail Structure Shape Soil Structure Grade
granular - gr weak - w
platy - pl moderate - m
blocky - bl strong - s
prismatic - pr loose - |
single grain - sg
massive - ma
J
ENTECH
TEST PIT LOG 7210ty
ENGINEERING, INC. —,
5 ELKTO ' .
COLORADO SPRINGS, COLORAGO 80907 L DRAWR: BATS Vi &TTEH” J %10 |




APPENDIX C: Laboratory Test Results



505 ELKTON DRIVE
COLORADO SPRINGS, COLORADO 80907

UNIFIED CLASSIFICATION SM-SW CLIENT ARROYA INVESTMENTS
SOIL TYPE # I PROJECT THE RETREAT AT TIMBER RIDGE
TEST BORING # 5 JOB NO. 170020
DEPTH (FT) 2-3 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% Sam W
90% ~
80% AN
£ 70% \!\*"‘ ]
2 60% =
9-“; 50% \\
G 40% ‘-7;»
S ~
2o e
10% \Lﬂ;-g—n 200
0%
100 10 1 0.1 0.01
Grain size {(mmj) |
|
U.S. Percent Atterberg
Sieve # Finer Lirmnits
K Plastic Limit
1t/2" Liquid Limit
3/4" Plastic Index
1! n
a/8" 100.0%
4 97.9% Swell
10 NT% Moisture at start
20 40.0% Moisture at finish
40 29.4% Moisture increase
100 15.2% Initial dry density (pcf)
200 10.5% Swell (psf)
ENTECH LABORATORY TEST
ENGINEERING, INC. RESULTS

tJFIAWN:

DATE: CHECKED:

L

i




UNIFIED CLASSIFICATION SC CLIENT ARROYA INVESTMENTS
SOIL TYPE # 1 PROJECT THE RETREAT AT TIMBER RIDGE
TEST BORING # 6 JOB NO. 170020
[DEPTH (FT) 5 JEST BY BL
Sieve Analysis
Grain Size Distribution
100% -
80% - e
B80% \w
£ 70% <%
» 60% i
é—f 50% o440
3 40% Cal £200
et
G 30% 1
20%
10%
0%
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"
a/8" 100.0%
4 95.6% Swell
10 79.8% Moisture at start
20 63.1% Moisture at finish
40 55.1% Moisture increase
100 47.2% Initial dry density (pcf)
200 41.3% Swell (psf)
. S
JOB NO h
ENTECH LABORATORY TEST 170020
ENGINEERING, INC. RESULTS FENG
505 ELKTON DRIVE DRAWN: DATE CHECKED: DATE:
COLORADO SPRINGS, COLORADO 80807 L (& W X/t c-7 J




COLORADO SPRINGS, COLORADO B0Z07

thWN

3/28/17

EUNIFIED CLASSIFICATION SM CLIENT ARROYA INVESTMENTS
SOIL TYPE # PROJECT THE RETREAT AT TIMBER RIDGE
TEST BORING # JOB NO. 170020
[DEPTH (FT) TEST BY BL
Sieve Analysis
Grain Size Distribution
100% 3B
90% \—kLM__
80% AN
| £ 70% #10
@ 60% <_
 50% 420
g 40% .
e 4
@ 30%
& 209 \“*o-mtu_‘. p
10% i
0%
100 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"
a/8" 100.0%
4 91.5% Swaell
10 66.9% Moisture at start
20 44.8% Moisture at finish
40 329% Moisture increase
100 20.5% Initial dry density (pcf)
200 16.5% Swell (psf)
e’
JOBND
ENTECH LABORATORY TEST 170020
ENGINEERING, INC. RESULTS T
505 ELKTON DRIVE CATE. CHECKED DATE

c-%




UNIFIED CLASSIFICATION SM CLIENT ARROYA INVESTMENTS

SOIL TYPE # 1 PROJECT THE RETREAT AT TIMBER RIDGE
TEST BORING # 13 JOB NO. 170020
DEPTH (FT) 2-3 TEST BY BL

Sieve Analysis
Grain Size Distribution

100% R "
90% + + 4
80% s
g 70% : ™~ il I
£ #10 .
@ 60% g
?'__ 50% 1.
§ 40% - %
;_a 30% —1
20% e
10%
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
1/2"
3/8" 100.0%
4 94.4% Swell
10 67.0% Moisture at start
20 48.2% Moisture at finish
40 35.2% Moisture increase
100 21.8% Initial dry density {pcf)
200 17.8% Swell (psf)
J
JOBNO.. )
ENT ECH LABORATORY TEST 170020
ENGINEERING, INC. RESULTS e
505 ELKTON DRIVE tJRAWN DATE: CHECKED: DATE: Y
COLORADO SPRINGS, COLORADO 80907 Lo 2/28/)7 J c -




UNIFIED CLASSIFICATION SM CLIENT ARROYA INVESTMENTS
SOIL TYPE # 1 PROJECT THE RETREAT AT TIMBER RIDGE
TEST BORING # 9 JOB NO. 170020
[DEPTH (FT) 2-3 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% -3
90% pa
B80% s
,E_' 70% + \W 1
@ 60% 11 ~C
= S0% T 20
§ 40% -
5 30% R
“ 20% -
10% ] ai0
. [
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 Lirmit NV
34" Plastic Index NP
1/2"
3/8" 100.0%
4 94.8% Swell
10 67.2% Moisture at start
20 44.7% Moisture at finish
40 32.3% Moisture increase
100 18.6% Initial dry density {pcf)
200 14.6% Swell {psf)
\ J
JOB NO )
ENTECH LABORATORY TEST 170020
ENGINEERING, INC. RESULTS FGND
505 ELKTON DRIVE tJFlAWN DATE CHECKED' DATE & -5
COLORADO SPRINGS, COLORADC 80907 Ll /2847 y




UNIFIED CLASSIFICATION SM CLIENT ARROYA INVESTMENTS
SOIL TYPE # 1 PROJECT THE RETREAT AT TIMBER RIDGE
TEST BORING # 10 JOB NO. 170020
DEPTH (FT} 5 TEST BY BL
Sieve Analysis
Grain Size Distribution
100%
90% s
80%
2 70% w
& 60%
2 50% AN .
§ 40% i
E 30% —
20% . #1
10%
0%
100 10 1 0.1 0.01
Grain size (mm)
U.S. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liquid Limnit
3/4" Plastic Index
172" 100.0%
a/8" 99.1%
4 93.3% Swell
10 71.0% Moisture at start
20 47.0% Moisture at finish
40 35.0% Moisture increase
100 22.0% Initial dry density (pcf)
200 17.4% Swell (psf)
A08 NO
ENTECH LABORATORY TEST 170020
ENGINEERING, INC. RESULTS FIG ND
505 ELKTON ORIVE DRAWN DATE CHECKED: DATE:
COLORADO SPRINGS, COLORADO 80807 L Lt 22947 C-t




UNIFIED CLASSIFICATION SM-SW CLIENT ARROYA INVESTMENTS
SOIL TYPE # | PROJECT THE RETREAT AT TIMBER RIDGE
TEST BORING # 2 JOB NO. 170020
DEPTH (FT) 10 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% B —
90% 4
80% \\
2 70% AN
2 60% \<19
o 50%
£ 40% AN
S ao% Mel_¥20 ]
* 20% e S5 .
10% @£ H 200
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, "
3/8" 100.0%
4 92.1% Swell
10 60.9% Moisture at start
20 33.9% Moisture at finish
40 22.3% Moisture increase
100 12.3% Initial dry density (pcf)
200 9.2% Swell (psf)
W,
“
JOB NG,
ENTECH LABORATORY TEST 170020
ENGINEERING, INC. RESULTS FIGNO
505 ELKTON DRIVE t:mww. DATE cHeckeD TATE: -7
COLORADO SPRINGS, COLORADO 80807 Ll /2847 J y




UNIFIED CLASSIFICATION CL CLIENT ARROYA INVESTMENTS
SOILTYPE # 2 PROJECT THE RETREAT AT TIMBER RIDGE
TEST BORING # 1 JOB NOD. 170020
[DEPTH (FT) 2-3 TEST BY BL
Sieve Analysis
Grain Size Distribution
122? —Ro—] o+
o 1
BO% <8
2 70%
@ 60%
& 50%
g 40%
[3]
g 30%
o
20%
10%
0%
100 10 1 0.1 0.01
Grain size (mmj}
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liquid Limit
a3/4" Plastic Index
1/ "
3/8"
4 100.0% Swell
10 98.2% Moisture at start 10.9%
20 96.2% Moisture at finish 204
40 94.4% Moisture increase 9.5%
100 87.5% Initial dry density (pct) 131
200 77.5% Swell {psf) 1550
_J
JOBNO )
ENTECH LABORATORY TEST 170020
ENGINEERING, INC, RESULTS -
505 ELKTON DRIVE t:nawn: DATE: CHECKED: DATE.
COLORADO SPRINGS, COLORADO 80807 Lo 3/234 J £-8




COLORADOQ SFRINGS, COLORADO 80807

tJFlAWN:

Lit

DATE
2/Z28/17 J &9

r N
UNIFIED CLASSIFICATION CL CLIENT ARROYA INVESTMENTS
SOIL TYPE & 2 PROJECT THE RETREAT AT TIMBER RIDGE
TEST BORING # 2 JOB NO. 170020
|DEPTH (FT) 4 TJEST BY BL
Sieve Analysis
Grain Size Distribution
100% o T
90% oy — o141 L ET
80% —
£ 70%
§ 60%
& 50%
& 40%
[1]
E 30% —
20%
10%
0%
100 10 1 0.1 0.01
Grain size (mm)
.S, Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liquid Lirnit
3/4" Plastic Index
1/2"
3/ 1
4 100.0% Swell
10 98.9% Moisture at start 15.9%
20 04.9% Moisture at finish 24.9%
40 91.8% Moisture increase 9.0%
100 89.6% Initial dry density (pcf) 99
200 86.1% Swell (psf) 1520
\_ J
JOB NGO )
ENTECH LABORATORY TEST 170020
ENGINEERING, INC. RESULTS 5
505 ELKTON DRIVE DATE chieckeD




UNIFIED CLASSIFICATION SM-SW CLIENT ARROYA INVESTMENTS
ISOIL TYPE # 3 PROJECT THE RETREAT AT TIMBER RIDGE
TEST BORING # ] JOB NO. 170020
IDEPTH (FT) 10 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% B — et
80% 4\#10
80% o
2 70% \\
@ 60%
E 50% \H?
§ 40%
E 30% _.._:-<40,__
20%
10% S elt200
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, "
a3/8" 100.0%
4 99.3% Swell
10 87.0% Moaisture at start
20 52.0% Moisture at finish
40 31.6% Moisture increase
100 14.7% Initial dry density (pcf)
200 0.3% Swell (psf)
e
ENTECH LABORATORY TEST
ENGINEERING, INC. RESULTS
505 ELKTON DRIVE DATE: CHECKED: DATE:

COLORADO SPRINGS, COLORADO 80907

@AWN:

L4

/287

)




UNIFIED CLASSIFICATION SM CLIENT ARROYA INVESTMENTS
SOIL TYPE # 3 PROJECT THE RETREAT AT TIMBER RIDGE
TEST BORING # 3 JOB NO. 170020
|DEPTH (FT) 5 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% B "
90% . 4
80%
£ 70% 1 ]
5 o 9_#10 N
< 50% 20
G 40% =
[3]
E 30% d
20% - 3200
10%
0%
100 10 1 0.1 0.01
Grain slze (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liquid Limnit
3/4" Ptastic Index
1, n
3/8" 100.0%
4 94.4% Swell
10 66.5% Moisture at start
20 47.4% Moisture at finish
40 38.2% Moisture increase
100 28.7% Initial dry density {pcf)
200 24.0% Swell (psf)
J
“
JOBNO
ENTECH LABORATORY TEST 70020
ENGINEERING, INC. RESULTS —
505 ELKTON DRIVE DRAWN: DATE: CHECKED- DATE. C =T
COLORADO SPRINGS, COLORADO 80807 L Lie /27 J ; y




4 N
UNIFIED CLASSIFICATION SM CLIENT ARROYA INVESTMENTS
SOILTYPE # 3 PROJECT THE RETREAT AT TIMBER RIDGE
TEST BORING # 7 JOB NO. 170020
DEPTH (FT) 20 TEST BY BL
| Sieve Analysis
i Grain Size Distribution

100% A o
90% n \j.’\ 4
80% '\\
< 70% B e #10 | -
0 60% ~_ e
2 50% < b ——
g 40%
[1] [
a gg:f M\ H1N{
b #20
10% Tl
0%
100 10 1 0.1 0.01
Grain size (mmy)
U.S. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liquid Limit
3/4" Plastic Index
1/2" 100.0%
3/8" 96.3%
4 88.9% Swell
10 64.0% Moisture at start
20 43.5% Moisture at finish
40 31.6% Moisture increase
100 20.3% Initial dry density (pcf)
200 16.6% Swell (psf)
. J
N
JOB NG
ENTECH LABORATORY TEST 70020
ENGINEERING, INC. RESULTS FIGNG.
505 ELKTON DRIVE tmawn: DATE: checkeD DATE: a
COLORADO SPRINGS, COLORADO 80807 Lol /2607 J 12




UNIFIED CLASSIFICATION SM CLIENT ARROYA INVESTMENTS

SOIL TYPE # 3 PROJECT THE RETREAT AT TIMBER RIDGE
TEST BORING # 8 JOB NO. 170020

DEPTH (FT) 5 JEST BY BL

Sieve Analysis
Grain Size Distribution

100% i
90% \L(L,d,
B0% AN
2 70% AN
g 60% 1 10 A _ _
o 50% i
5 40% =
£ 30% R S
“ 20% B
. —e| 4200
10% i
0%
100 10 1 0.1 0.01
Graln size (mm)
Uu.S. Percent Atterberg
Siave # Finer Limits
3" Plastic Limit
11/2" Liquid Limit
3/4" Plastic Index
1/ L}
a/ms" 100.0%
4 91.3% Swell
10 62.6% Moisture at start
20 41.1% Moisture at finish
40 30.5% Moisture increase
100 19.4% Initial dry density {pcf)
200 14.9% Swell (psf)
.
ENTECH LABORATORY TEST
ENGINEERING, INC. RESULTS

505 ELKTON DRIVE DRAWN DATE: CHECKED: DBATE:
COLORADO SPRINGS, COLORADO 80907 [V 2/28//7




UNIFIED CLASSIFICATION SC CLIENT ARROYA INVESTMENTS
SOIL TYPE # 3 PROJECT THE RETREAT AT TIMBER RIDGE
TEST BORING # 12 JOB NO. 170020
DEPTH (FT) 10 TEST BY BL
Sieve Analysis
Grain Size Distribution
100% D35t
850% e 410
80%
2 70% -+ *20\
7]
o 60% 440
L 50%
§ 40%
£ 0% 5 T8l 4200
20%
10%
0%
100 10 1 0.1 0.01
Grain size {(mm)
U.s. Percent Atterberg
Sieve # Finer Limits
a" Plastic Limnit
11/2" Liquid Limit
3/4" Plastic Index
1/2"
a/8" 100.0%
4 99.1% Swell
10 92.7% Moisture at start
20 76.5% Moisture at finish
40 58.9% Moisture increase
100 327% Initial dry density (pcf)
200 24.4% Swell {psf)
\, J
JOBNO )
ENTECH LABORATORY TEST 170020
ENGINEERING, INC. RESULTS FIGND
505 ELKTON DRIVE DRAWN DATE CHECKED: DATE
COLORADO SPRINGS, COLORADO 80907 L Lk 3/23/17 J L /




UNIFIED CLASSIFICATION SM-SW CLIENT ARROYA INVESTMENTS
SOIL TYPE # PROJECT THE RETREAT AT TIMBER RIDGE
TEST BORING # JOB NO. 170020
DEPTH (FT) TEST BY BL
Sieve Analysis
Grain Size Distribution
100% R
90% 2 E\\-\
BO% g
2 70% - RN -
L@ 80% o
§ 50% 9410
g 40% o420 |
| E 30% @ #40
20% ;
10% 206
0%
100 10 1 0.1 0.01
Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
K Plastic Limit NP
1 {/2" Liquid Limit NV
3/4" Plastic Index NP
1/2" 100.0%
am" 93.9%
4 79.6% Swell
10 55.8% Moisture at start
20 41.8% Moaisture at finish
40 32.8% Moisture increase
100 14.8% Initial dry density {pcf)
200 9.9% Swell (psf)
Y
JOB NO A
ENTECH LABORATORY TEST 170020
ENGINEERING, INC. RESULTS ——
505 ELKTON DRIVE tmawu' DATE CHECKED DATE &
COLORADO SPRINGS, COLORADO 80807 L L 2/28/1 S y




UNIFIED CLASSIFICATION CL CLIENT ARROYA INVESTMENTS
SOIL TYPE # 4 PROJECT THE RETREAT AT TIMBER RIDGE
TEST BORING # 4 JOB NO. 170020
DEPTH (FT) 15 JESTBY BL
Sieve Analysis
Grain Size Distribution
100% =
90% W 'l S
B0%
2 70% 84300
§ 60% 4200
T 50%
|5 40%
Q
& 30%
o
20%
10%
0%
100 10 1 0.1 0.01
Grain size (mm)
U.S. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 24
11/2" Liquid Limit 44
3/4" 100.0% Plastic Index 20
1/2" 94.9%
3/8" 92.5%
4 88.4% Swell
10 85.9% Moisture at start
20 81.5% Moisture at finish
40 78.4% Moisture increase
100 71.3% Initial dry density {pcf)
200 63.9% Swell (psf)
\ J
JOB NG )
ENTECH LABORATORY TEST 70020
ENGINEERING, INC, RESULTS K-
505 ELKTON DRIVE t:mwut DATE CHECKED: DATE: C.
COLORADO SPRINGS, COLORADO 80807 Z 2/25/77 - il




UNIFIED CLASSIFICATION CL CLIENT ARROYA INVESTMENTS
SOIL TYPE # 4 PROJECT THE RETREAT AT TIMBER RIDGE
TEST BORING # 5 JOB NO. 170020
[DEPTH (FT 10 JEST BY BL
Sieve Analysis
Grain Size Distribution
100% O-516—p—pry
90% *\l\m
. 80% 1+ ~el20
E 70% o440
7 60% B R
L 50%
o 40%
[3]
E 30% —
20%
10%
0%
100 10 1 0.1 0.01
Grain size (mm)
Uu.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liquid Limit
3/4" Plastic Index
1/2"
a/g" 100.0%
4 08.6% Swell
10 85.6%0 Moisture at start
20 76.2% Maisture at finish
40 71.0% Moisture increase
100 61.6% Initial dry density (pcf)
200 55.7% Swell {psf)
e J
JOB NG
ENTECH LABORATORY TEST 170020
ENGINEERING, INC. RESULTS FIG NO

< -17

505 ELKTON DRIVE DRAWN DATE CHECKED DATE.
COLORADO SPRINGS, COLORADO 80907 2L 3/2 5//7




UNIFIED CLASSIFICATION CL CLIENT ARROYA INVESTMENTS
SOIL TYPE # PROJECT THE RETREAT AT TIMBER RIDGE
TEST BORING # JOB NO. 170020
DEPTH (FT) TEST BY BL
Sieve Analysis
Grain Size Distribution
100% - — =9 —
90% “*u 2{JG
80% e
£ 70%
§ 60%
L 50%
& 0%
(X}
! & 30% .
o
20%
10%
0%
100 10 1 0.1
Grain slze (mm) .
) ]
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 26
11/" Liquid Limit 47
3/4" Plastic Index 21
1/2"
3/ ]
4 Swell
10 100.0% Maoisture at start
20 09.1% Moisture at finish
40 98.1% Moisture increase
100 97.3% Initial dry density (pcf)
200 89.5% Swell (psf)
J
JOB NGO )
ENTECH LABORATORY TEST 170020
ENGINEERING, INC. RESULTS -
505 ELKTON DRIVE t:mwu: DATE: CHECKED DATE:
COLORADC SPRINGS, COLORADO 80807 YR 2/28//7 l <-ig




CONSOLIDATION TEST RESULTS

TEST BORING # 4 DEPTH(it) 15
DESCRIPTION CL SOILTYPE 4
NATURAL UNIT DRY WEIGHT {PCF) 109
NATURAL MOISTURE CONTENT 19.9%
SWELL/CONSOLIDATION (%) 3.3%

JOB NO.

170020

CLIENT  ARROYA INVESTMENTS
PROJECT THE RETREAT AT TIMBER RIDGE

04 APPLIED PRESSURE (KSF)

SWELL CONSOLIDATION

10

4%
SWELL DUE| TO WETTING
UNDER CONETANT ILOAD
%
\ 2% g
=
&
[71]
=
\ =
1%, &
£
&
733
[72]
w
0w
h\ 0% %
\\
N
N -
2%
Y.
. JOBND
ENTECH SWELL CONSOLIDATION 70020
ENGINEERING, INC. TEST RESULTS .
COLORADO SPRINGS. COLORADO 80907 L e FATE s 20 2/ J {19




CONSOLIDATION TEST RESULTS

TEST BORING # 5 DEPTH(M)

NATURAL UNIT DRY WEIGHT (PCF)
NATURAL MOISTURE CONTENT
SWELL/CONSOLIDATION (%)

10 JOB NO. 170020
DESCRIPTION CL SOILTYPE 1 CLIENT  ARROYA INVESTMENTS
111 PROJECT THE RETREAT AT TIMBER RIDGE

17.8%
1.0%

% APPLIED PRESSURE (KSF)

SWELL CONSOLIDATION

10

4%

3%

2%

1%

£
SWELL DUE TC WETTING ;
UNDER CONSTANT [LOAD =}
7]
0% =
‘\ I
o
\ >
. 1% %
LT ]
L £
\ \_\ -2% g
\\ ™ ©
d 3%
\ 4%
-8%
\_ .,
—
E NTECH JOBNG.
SWELL CONSOLIDATION 170020
ENGINEERING, INC. TEST RESULTS -
505 ELKTON DRIVE DRAWN: j
L COLORADO SPRINGS, COLORADO 80907 L PATE T o /7 J £~to




CLIENT ARROYA INVESTMENTS JOB NO. 170020
PROJECT THE RETREAT AT TIMBER RIDGE DATE 1/20/2017
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TB-2 4 2 CL 0.01
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BORING NO. TP-2 UNIFIED CLASSIFICATION  SM TESTBY BL
DEPTH(ft) 3 AASHTO CLASSIFICATION JOB NO. 170020
CLIENT ARROYA INVESTMENTS
PROJECT  THE RETREAT AT TIMBER RIDGE
‘ Sieve Analysis
Grain Size Distribution
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Grain size {mm)
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Sieve # Finer Limits
3" Plastic Limit
11/2" Liguid Limit
3/4" Plastic Index
1/2"
a/s" 100.0%
4 82.5% Swell
10 57.3% Moisture at start
20 41.0% Moisture at finish
40 32.3% Moisture increase
100 229% Initial dry density (pcf)
200 18.7% Swell (psf)
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BORING NO. TP-4 UNIFIED CLASSIFICATION — SM-5W TESTBY BL
DEPTH(ft) 4 AASHTO CLASSIFICATION JOB ND. 170020
CLIENT ARROYA INVESTMENTS
PROJECT THE RETREAT AT TIMBER RIDGE

Sieve Analysis
Grain Size Distribution
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4 04.6% Swell
10 72.7% Moisture at start
20 42.2% Moisture at finish
40 24.1% Moisture increase
100 10.6% Initial dry density {pcf)
200 7.7% Swell (psf)
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CLIENT ARROYA INVESTMENTS
PROJECT THE RETREAT AT TIMBER RIDGE
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CLIENT ARROYA INVESTMENTS
PROJECT  THE RETREAT AT TIMBER RIDGE
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APPENDIX D: Soil Survey Descriptions



Map Unit Description: Pring coarse sandy loam, 3 to B percent slopes-Et Paso County Area,

Colorado

El Paso County Area, Colorado

71—Pring coarse sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 369k
Elavation: 6,800 to 7,600 feet

Farmland classification: Not prime farmland

Map Unit Composition
Pring and similar soils: 85 percent

Estimates are based on observations, descripfions, and transects of

the mapunit.

Description of Pring

Setting
Landform: Hills

Landform position (three-dimensional): Side slope

Down-slope shape: Linear
Across-slope shape: Linear

Parent material: Arkosic alluvium derived from sedimentary rock

Typical profile

A - 0to 14 inches: coarse sandy loam
C - 14 to 60 inches: gravelly sandy loam

Properties and qualities

Slope: 3 to B percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Well drained

Runoff class: Low

Capacity of the most limiting layer to transmit water (Ksat): High
{2.00 to 6.00 infhr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Available water storage in profile: Low (about 6.0 inches)

interpretive groups

Land capability classification (irmigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B

Ecological site: L.oamy Park (R048AY222C0)

Hydric soil rating: No

Minor Components

Pleasant

Percent of map unit:
Landform: Depressions
Hydric soil rating: Yes
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Map Unit Description: Pring coarse sandy loam, 3 to 8 percent slopes—E| Paso County Area,
Colorado

Other soils
Percent of map unit:
Hydric soil rating: No

Data Source Information

Soil Survey Area; El Paso County Area, Colorado
Survey Area Data: Version 14, Sep 23, 2016
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