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Engineer’s Statement:

The attached drainage plan and report were prepared under my direction and supervision and are correct to
the best of my knowledge and belief. Said drainage report has been prepared according to the criteria
established by the County for drainage reports and said report is in conformity with the master plan of the
drainage basin. 1 accept responsibility for any liability caused by any negligent acts, errors or omissions on
my part in preparing this report.

Kiowa Engineering Corporation, 1604 South 21% Street, Colorado Springs, Colorado 80904

Richard N. Wray Date
Registered Engineer #19310
For and on Behalf of Kiowa Engineering Corporation

Developer’s Statement:

1, the Developer, have read and will comply with all of the requirements specified in this drainage report and
plan.

BY:

Date

Printed

ADDRESS: Lorson Development, LLC
212 North Wahsatch Suite 300
Colorado Springs, Colorado 80903

El Paso County:

Filed in accordance with the requirements of the Drainage Criteria Manual Volumes 1 and 2, El Paso
County Engineering Criteria Manual and Land Development Code, as amended.

Jennifer Irvine, P.E. Date
County Engineer/ECM Administrator
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L General Location and Description

This report serves to summarize the design of the East Fork Jimmy Camp Creek (EF]CC),
drainageway associated with the Creekside at Lorson Ranch Filing No. 1 subdivision. This design
proposes to construct low flow boulder linings and soil /riprap banks at selective locations along a
segment of EFJCC that begins at the south property line of Lorson Ranch and extends 3,900 feet
upstream. Atthe upstream limit of the project an existing trapezoidal channel exists that was built
as part of previous subdivision filings. The location of the site is shown on Figure 1.

Upon the completion of the drainageway facilities and acceptance by El Paso County and
Lorson Ranch Metropolitan District, easements and or tracts will be dedicated within Creekside at
Lorson Ranch Filing No. 1 for the purposes of maintenance access. Currently, the work will be
completed within an un-plated parcel of land that encompasses the 100-year floodplain that
commences at the south property line and extending north to Lorson Boulevard. Ownership,
operation and maintenance of the drainageway will be the responsibility of the Lorson Ranch
Metropolitan District.

Presently there is a Letter of Map Revision {LOMR]}, Case Number 19-08-0605P, thatis under
review by FEMA. This LOMR reflects the post project condition of the channel improvements
between Fontaine Boulevard to the north property line of Lorson Ranch, and new bridges at Fontaine
Boulevard and Lorson Boulevard. it is anticipated that this LOMR will be approved within the next
two to three months. The 100-year post project floodplain from the LOMR is shown on the design
drawings and on the grading and erosion control plan. For the East Fork Jimmy Camp improvements
south of Lorson Boulevard, encroachments of fill into the floodway have been avoided, and at a few
locations the channel cross-section has been widened as compared to existing conditions. In this
case, a no-rise determination will be submitted through the Regional Floodplain Administrator’s
office. A Conditional Letter of Map Revision is therefore not required for the issuance of a floedplain
development permit. The effective FIRM panel number 957G has been included within this report as
Figure 2. The submittal to FEMA as well as the post-project condition work map has been included
within Appendix D of this report.

A 404 permit has been issued for Lorson Ranch and covers all work proposed for East Fork
Jimmy Camp Creek This permit has been included within Appendix B of this report. As with the
construction for the bridges at Lorson Boulevard and Fontaine Boulevard, and the previous channel
stabilization measures constructed for East Fork Jimmy Camp Creek, the condition of the permit
require that the Corps of Engineers be notified when work authorized by the permit is anticipated to
begin. Specifically, for the reach of East Fork Jimmy Camp Creek south of Lorson Boulevard, special
condition 2 requires that that a stream preservation concept be advanced. The design as submitted
with his report reflects the channel preservation concept whereby a “bankfull” low flow channel be
constructed using un-grouted rock and channel benches stabilized with native vegetation. Once the
initial review by El Paso County has been completed and the general design for the East Fork
approved, a pre-consfruction meeting will be held with the Corps so that authorization under the
Lorson Ranch 404 can proceed. This is the same process that was followed for the East Fork Jimmy
Camp Creek north of Fontaine Boulevard. Based upon the initial review by El Paso County and a
general acceptance of the proposed design, a wetland delineation will be updated in advance of a
preconstruction notification.

Coordination with the Colorado Division of Parks and Wildlife, Department of Natural
Resources {DNR}), has been carried out as part of the design development. The proposed channel
concept, specifically the low flow channel and overbank benched areas above the low flow, have been
designed to address the concerns raised by the DNR during the review of the Creekside at Lorson
Ranch Filing No. 1 subdivision application. The documents related to the design coordination with
the DNR has been included within Appendix E of this report.
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The developer intends to request reimbursement for the cost to construct drainageway
facilities, or request credit against future drainage and bridge fees. Reimbursement will be processed
in accordance with sections 1.7 and 3.3 of the Drainage Criteria Manual {DCM). The drainageway
facilities will be owned, operated and maintained by the Lorson Ranch Metropolitan District.

IL Project Background

EFJCC is a natural drainageway that was shown to be stabilized in the Lorson Ranch Master
Development Drainage Plan (MDDP). The MDDP as last updated showed the EFJCC drainageway to
be reconfigured into a benched channel section capable of conveying the 100-year discharge as
defined in the Reference 6. The bankfull flow for this segment of East Fork Jimmy Camp Creek which
typically has a recurrence interval of around the 1-3/4- to 2-year runoff event, was estimated at 110
cubic feet per second in Reference 2. The segment subject to design begins at the south property line
and terminates at the existing trapezoidal channel that was constructed in 2015

In April 2015, the City of Colorado Springs adopted an update to the 1987 Jimmy Camp Creek
DBPS. The primary findings and recommendations summarized in the updated 2015 DBPS regarding
hydrology and the recommendation for implementation of full spectrum detention (FSD) within the
overall immy Camp Creek watershed. The long-term stable slope estimated in the Reference 2 was
0.09 percent. The segment subject to design presently has a longitudinal slope that varies from 0.22
to 0.25 percent. The segment subject to design will not need any grade stabilization by means of
vertical drops. The 100-year discharge used in the design was obtained from References 6 and 7.
The 100-year hydrology used for design reflects existing development conditions within the
tributary watershed.

Another finding of the 2015 DBPS was that with the assumption of the maintenance of
existing basin condition flow rates through the implementation of FSD, the low flow channel would
still be needing stabilization because of the anticipation of continuous low flow once the basin
develops into an urban watershed. The 2015 DBPS also called for the 100-year floodplain to be
preserved for many segments of the natural drainageways within the Jimmy Camp Creek watershed,
including the EFJCC drainageway subject to this design. Low flow stabilization was called for in the
2015 DBPS for the EFJCC, along with selective bank lining and the preservation of the 100-year
floodplain.

Though the 2015 DBPS was never adopted by El Paso County, the County is now requiring
development to provide for FSD, as in the City of Colorado Springs. The implementation of FSD is
being accomplished in the County through the adoption of Chapter 6 and Section 3.2.1 of Chapter 13
of the City of Colorado Springs Drainage Criteria Manual, Volume 1.

HI. Previous Reports and References

The basis for the development of the design has been developed from referencing the
following reports:

1. Lorson Ranch Master Development Drainage Plan (MDDP), prepared by Core
Engineering, latest version (not approved by El Paso Countyj.

2. Jimmy Camp Creek Drainage Basin Planning Study (DBPS), prepared by Kiowa
Engineering, 2015 (not approved by El Paso County}.

3. City of Colorado Springs and El Paso County Drainage Criteria Manual, 1987.
4. El Paso County Engineering Criteria Manual, most current version.
5. (City of Colorado Springs Drainage Criteria Manual, Chapters 6 and 12, May 2014,
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6. The City of Colorado Springs and EI Pase County Flood Insurance Study (FiIS}, prepared
by the Federal Emergency Management Agency, effective December 7, 2018.

7. East Fork fimmy Camp Creek Letter of Map Revision, Case Number 19-08-0605P, Lorson
Ranch Development, dated May 2019.

8. Design of Roadside Channels with Flexible Linings, Hydraulic Engineering Circular 15,
October 1985,

Reference 7 provides for the existing condition floodplain and floodway for the segment of
EF]JCC subject to this design. The 100-year existing condition floodplain has been shown on the design
drawings. Construction of the channel improvements shown on the design plans will not alter the
limits of the 100-year floodplain and floodway from those shown in Reference 7. Reference 7 is the
post-project condition LOMR that reflects the bridges at Lorsen Boulevard, Fontaine Boulevard and
the drainageway stabilization measures from Fontaine Boulevard to the north property line of
Lorson Ranch, all constructed as part of the Lorson East Subdivision. Reference 7 has been included
in the Appendix. The LOMR is contained within Appendix D.

Chapter 6 and Section 3.2.1 of Chapter 12 of the City of Colorado Springs DCM (Reference 5),
was made part of Reference 3 by El Paso County Board of County Commissioners Resolution 15-042.

IV.  Site Description see plan redlines

The EFJCC floodplain within the design reach is vegetated|with native and non-natjve grasses,
herbs and shrubs that are in fair to good condition. The channel overbank is vegetated with trees
and shrubs. There is very little evidence of active invert degradation or bank sloughing however
there are some portions of the existing low flow channel that hav med nearly vertical banks.
Current longitudinal slope along the preject is ranges from (.22 t ercent. There is presently
a base flow in this segment. Where a low flow channel has formed, top widths range from 10 to 20-
feet wide and ranges in depth from 2 to 4 feet. Topography used in the design was compiled at a two-
foot contour interval and is dated 2015. The grading for the drainageway has been tied into the
proposed grading for Creekside at Lorson Ranch Filing 1 as developed by Core Engineering. There
are presently no encroachments into the floodplain or channel thread associated with man-made
structures. There is presently an existing sanitary sewer outfall owned by Widefield Water and
Sanitation that is aligned at the west bank of the floodplain. The Fountain Mutual irrigation Company
siphon crosses under the proposed drainageway near the south property line.

V. Hydrology

Hydrology for use in determining the typical channel sections shown on the plans were
obtained from References 6 and 7. The 100-year discharge shown in Reference 7 (5,500 cubic feet
per second), has been used in the hydraulic design of the channel banks and associated armoring.
The HEC-RAS mode] developed for References 6 and 7 is contained within Appendix B. The 100-year
water surface, depths and velocity were used in sizing the soil riprap bench and bank linings.
Watershed area for the southern limit of the project is approximately 9.2 square miles (Reference 6),
The watershed north of the Lorson Ranch development is presently undeveloped. Table 4 from
Reference 6 has been included within Appendix A.

The assumption that FSD will be required for all future development is reflected in the use of
the FIS discharges in this design. There is a good correlation between the FIS and DBPS 100-year
discharges for the segment of EFJCC subject to this design. Use of the existing basin condition flow
rates is consistent with the requirements set forth in the annexation agreement between the owners

3


dsdrice

dsdrice
Callout
see plan redlines


of Banning-Lewis Ranch and the City of Colorado Springs. The future FSDs within Banning-Lewis
Ranch will be publicly operated and maintained facilities.

V1L Hydraulics

The hydraulic design of the drainageway and bridge as presented on the plans was carried
out using the US Army Corps of Engineers HEC-RAS model compiled for References 6 and 7. The
summary output for this model has been included within Appendix A. The results from the HEC-RAS
model was used to determine the 100-year hydraulic grade line shown on the design profile. The
100-year profile from Reference 6 has been included in the Appendix A as well. The limits of the 100-
year floodplain from Reference 7 has been presented on the design plans as well as on the grading
and erosion centrol plan. The location for selected HEC-RAS cross-sections are shown on the design
profile. The LOMR floodplain work maps from Reference 7 have been included within Appendix D.

The proposed drainageway design concepts put forth on the plans are 100-year selective
bank lining with low flow stabilization. The bankfull channel will be constructed using un-grouted
boulders. Above the bankfull channel will be soil and riprap benches that will be revegetated using
native grasses and shrubs. At outside bends, soil and riprap bank linings with maximum side slopes
of 3 to 1 is proposed that will extend to the height of the 100-year hydraulic grade line. The soil
riprap benches were sized using the tractive force that would be developed during a 100-year flood
event. Permissible shear stresses were obtained from Reference 8.

The effect of development within the watershed will be to increase the frequency and
duration of base flows. Base flows will increase with the development because of discharges from
future FSDs and irrigation return flows. Natural drainageway along the
invert in turn causing bank sloughing to occur. The bank full capacity ted in the DBPS
represents rate of runoff that would form the low flow channel over time. The bank full capacity for
most natural watersheds represents a flow rate usually between the 2- to 5-year|recurrence intervals.
In order to comply with County DCM criteria, the low flow channel capacity for bhis design was set at

110 cubic feet per second per Reference 2. What will keep the boulders in place?

A qualitative channel stability analysis was carried as part of developing the design for EFJCC.
The analysis consisted of a field inspection, historic topographic mapping comparisons and the
determination of existing channel slopes. Field observations revealed no indication of invert
degradation along the entire length of the design reach. The long-term stable slope for this segment
the East Fork Jimmy Camp Creek was estimated at 0.09 percent (Reference 2). The current slope
ranges from 0.22 to 0.25 percent through the project reach. This means that the drainageway will
have only a very limited chance of invert degradation and therefore the design reach does not need
to have any vertical grade control(s) to prevent the invert from degrading to a slope of less than 0.22
percent. Sheet pile cut-off walls have been proposed at the downstream and upstream limits of the
low flow channel that would prevent a head cut from translating upstream and cause degradation of

the invert. This would allow degradation to a depth of 7.1' at the upstream end?

The design of the channel stabilization measures using 0.25 percent has been based upon
guidance offered in section 3.1.2 of Reference 5. The development of the watershed upstream of
Lorson Ranch will occur over the next 30 to 40 years. As such the sediment supply to the reach of
East Fork Jimmy Camp Creek as it passes through Lorson Ranch will remain the same as the present
conditions. Designing the low flow and stabilized channel section at the slope called for in the fimmy
Camp Creek DBPS (0.09 percent) now could cause aggradation of sediment along the low flow and
floodplain benches due to extremely low flow velocities (less than 3 feet per second). As pointed out
in section 3.1.2 in some cases it may be better to phase the construction of channel drops, as a phased
approach better recognizes the fact that the natural sediment supply will change as the basin moves
from un-developed to developed. In the case of this project, since vertical grade control is ngt
required, phasing of the construction of channel drops is not applicable. It is anticipated that t
channel stabilization measures shown on the design plans will be constructed in one phase.

6
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provide calculations and model

Based upon the field observations regdrding chanijel stability, the EFJCC low flow channel
was designed to operate at normal depths offlow, thereby ¢liminating channel instability associated
with super-critical flow conditions. The low flow channel Jining is proposed to be a combination of
soil/riprap bank and turf reinforcement mats depending upon velocity. The locations where
selective 100-year soil/riprap lining are proposed was bgsed upon the velocities returned by the
HEC-RAS model. Velocities for the 100-year discharge range fro eet per second.
Calculations related to the sizing of the soil riprap bank and channel sectiol)s are contained within
the Appendix A of the report. The low flow is in normal degth conditions for tife entire reach. Velocity
within the low flow channel is ranges from 4.0 to 4.4 feet per second assumjing a two-foot depth of
flow and bottom widths ranging from 12 to 20-feet. The Froude Number for the low flow channel
ranges from .52 to .54 which confirms the presence of normal flow conditiogs. The Froude Number
for the 100-year recurrence interval ranges from .39 to .77 within the reach gubject to the design. At
the outside channel bends of the floodplain, soil riprap is proposed as the bgnk lining material.

There was also an effort to realign portions of the low flow channel|away the toe of outside
bends of the drainageway. The intent of the repositioning of the low flow in these locations was to
minimize disturbance to the vegetation on the benches of the 100-year flopdplain that could occur
during construction. Finally, shear stress calculations were carried ouf for the 100-year flow
condition at each segment of the drainageway. Maximum 100-year shear [stress on the bench was
calculated at 1.4 pounds per square foot. Permissible shear stress for native vegetation with Class B
retardance is 2.1 pounds per square foot for the vegetation that is present af the site. Channel design
calculations are included in the Appendix A of this report. memorandum.

. should this be 6 or less?
VIi.  Design Elements

Presented on the design plans associated with this report are the proposed drainageway
conditions. Design criteria for the project are summarized as follows:

Channel design slope: 0.22-0.25 percent
Outside bend slopes- riprap 3to 1 maximum
Low flow channel side slopes- riprap lined vertical

Low flow channel depth 3 feet

Manning's n-values: 025-.04
Minimum low flow channel radius 100 feet

Design shear stress: low flow channel
Boulder linings 1.4 psf
Design shear stress: soil/riprap linings at outside bends and benches

Type VL riprap 2.5 psf

The construction of the improvements shown on the plans will result in a long-term stable
drainageway corridor and prevent damages that could arise from bank sloughing related to the
erosion of the drainageway’s invert. Because the low flow channel will be stabilized both horizontally
and vertically the potential for negative impacts upon the existing vegetative habitat will be
minimized. The preservation of the low flow channel and floodplain is consistent with the special
condition 2 of the East Fork Jimmy Camp Creek 404 permit and with Reference 2. A stabilized
floodplain corridor will resuit from the construction of the proposed drainageway structures and
over the long term, the environmental quality of the corridor will be enhanced and preserved.

7
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Maintenance access to the low flow channel and benches be provided via platted tracts within
Creekside at Lorson Ranch Filing 1. The maintenance road will follow the existing outfall sewer that
is shown on the design plans. The benches of the channel are relatively flat and will allow for access
to the low flow channel, however an access trail to the benches is not recommended in order to limit
disturbance to existing vegetation or that will be revegetated in the future. Maintenance access will
have an all-weather surface and be a minimum of 12-feet in width.

VIII. Construction Permitting

The following permits are anticipated to allow for the construction of the project as shown
on the design plans. A copy of the Lorson Ranch 404 Permit is included within the Appendix.

Notification of project in conformance with existing 404 permit - USACOE
Flooadplain Development Permit -~ Regional Building Department
Grading and Erosion Control Permit (ESQCP) - El Paso County

Construction Stormwater Discharge Permit - CDPHE

IX. Drainage and Bridge Fees

The Lorson Ranch Development and specifically Lorson Ranch East lies wholly within the
Jimmy Camp Creek drainage basin. Drainage and bridge fees have been established by the County
for the Jimmy Camp Creek drainage basin for assessment against platted land within the watershed.
The drainageway structures will be public and will be maintained by the Lorson Ranch Metropolitan
District and are considered reimbursable or creditablgggainst drainage fees owed when land within
Creekside at Lorson Ranch Filing 1 is platted pendiwl through the DCM reimbursement
process.

if a DBPS is approved

The current 2019 drainage and bridge fees for the Jimmy Camp Creek drainage basin are as
follows:

Drainage Fee: $18,350 per all impervious acres
Drainage Fee Escrow (BOCC Reas.18-470)  $7.285 per acre
Total Drainage Fee $25,635 per acre
Bridge Fee: $858 per acre
X. Phasing

Construction of the drainageway stabilization measure shown on the plans is to be completed
all at once and no phasing of the construction is proposed. The construction will commence prior to
or concurrent with the development of Creekside at Lorson Ranch Filing 1. Plans are to commence
with construction in Fall 2019 with substantial completion in Summer 2020.
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Appendix A
Hydrologic and Hydraulic Calculations



Normal Flow Analysis - Trapezoidal Channel

Project: 18020 East Fork Sand Creek south of Lorson Blvd
Channel ID; Bankfull low flow Q=110 cfs 12-foot BW

ﬁ
|

7
N

Z1 e—-—- Tl >
Desian Information (Input)
Channel Invert Slope So= 0.0025 ft/ft
Manning's n n= 0.025
Bottom Width = 12.00 ft
Left Side Slope Z1= 0.50 ft/ft
Right Side Slope Z2 = 0.50 ft/ft
Freeboard Height = 0.00 ft
Design Water Depth Y= 2.00 ft
I_Normgl Flow Condtion (Calculated)
Discharge Q= 105.04 cfs
Froude Number Fr= 0.52
Flow Velocity V= 4.04 fps
Flow Area = 26.00 sq ft
Top Width = 14.00 ft
\Wetted Perimeter = 16.47 ft
Hydraulic Radius = 1.58 ft
Hydraulic Depth D= 1.86 ft
Specific Energy Es= 2.25 ft
Centroid of Flow Area Yo = 0.97 ft
Specific Force Fs = 2.40 kip

Provide for 550 cfs

bankfull low flow channel, Basics 8/5/2019, 12:20 PM
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What is Q57

L

Critical Flow Analysis - Trapezoidal Channel

Project: 16031 East k Jimmy Camp Creek
Channel ID: nnel

ﬁ
|

y
N

Design Information (Input

Bottom Width B= 10.00 ft
Left Side Slope Z1= 3.00 ft/ft
Right Side Slope Z2 = 3.00 ft/ft

Design Discharge Q= _-fs

([Critical Flow Condition (Calculated)

Critical Flow Depth Y= 1.27 ft
Critical Flow Area = 17.63 sq ft
Critical Top Width = 17.65 ft
Critical Hydraulic Depth = 1.00 ft
Critical Flow Velocity = 5.67 fps
Froude Number Fr= 1.00
Critical Wetted Perimeter = 18.06 ft
Critical Hydraulic Radius = 0.98 ft
Critical (min) Specific Energy Esc = 1.77 ft
Centroid on the Critical Flow Area Yoc = 0.52 ft
Critical (min) Specific Force Fsc= 1.67 kip

bankfull low flow channel, Basics 8/5/2019, 12:20 PM
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Normal Flow Analysis - Trapezoidal Channel

Project: 18020 East Fork Sand Creek south of Lorson Blvd
Channel ID: Bankfull low flow Q=110 cfs 20-foot BW

3
|

7
N

Besiqn Information (Input)

Channel Invert Slope So= 0.0025 ft/ft
Manning's n n= 0.025
Bottom Width = 20.00 ft
Left Side Slope 21 = 0.50 ft/ft
Right Side Slope 22 = 0.50 ftfft
Freeboard Height = 0.00 ft
Design Water Depth = 2.00 ft
Normal Flow Condtion (Calculated)

Discharge = 179.41 cfs
Froude Number Fr= 0.54
Flow Velocity = 4.27 fps
Flow Area = 42.00 sq ft
Top Width = 22.00 ft
Wetted Perimeter = 24 47 ft
Hydraulic Radius = 1.72 ft
Hydraulic Depth D= 1.91 ft
Specific Energy Es= 2.28 ft
Centroid of Flow Area Yo = 0.98 ft
Specific Force Fs= 4.07 kip

Provide for 550 cfs

bankfull low flow channel, Basics 8/5/2019, 12:19 PM
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Critical Flow Analysis - Trapezoidal Channel

Project: 16031 East Fork Jimmy Camp Creek

Channel ID:

Q5 channel

j
A
]
]
]
1
1
]
1
1
1
1
1
1
1
1
1
1
1
|
1
I
I
]
I
1
\"f

4
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[}

[}

1

[}

|
1

1

]

]
\Ie

Design Information (Input

Bottom Width B 10.00 ft
Left Side Slope Z1= 3.00 ft/ft
Right Side Slope Z2 3.00 ft/ft
Design Discharge Q 100.00 cfs
Critical Flow Condition (Calculated)

Critical Flow Depth Y 1.27 ft
Critical Flow Area A 17.63 sq ft
Critical Top Width m 17.65 ft
Critical Hydraulic Depth D 1.00 ft
Critical Flow Velocity 5.67 fps
Froude Number Fr 1.00
Critical Wetted Perimeter 18.06 ft
Critical Hydraulic Radius 0.98 ft
Critical (min) Specific Energy Esc 1.77 ft
Centroid on the Critical Flow Area Yoc 0.52 ft
Critical (min) Specific Force Fsc 1.67 kip

bankfull low flow channel, Basics

Duplicate of Page 14

8/5/2019, 12:19 PM
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TABLE 10-6

RIPRAP REQUIREMENTS FOR CHANNEL LININGB &%

VSO'17/(SS~1)0'66* Rock Type ***
(etl/2/sec)
1.4 to 3.2 VL
3.3 to 3.9 R S—
4.0 to 4.5 M
4.6 to 5.5 H
5.6 to 6.4 VH

* where:

g8 =
s

* % Table valid
slopes no s

*%% Type VL and
reduce vand

9/30/90

mean channel flow velocity, in fps;

longitudinal channel slope, in feet per foot
(ft/ft); and

specific gravity of stone (minimum S, = 2.50)

only for Froude number of 0.8 or less and side
teeper than 2h:lv.

L riprap may be buried after placement to
alism.

10-64
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DESIGN OF F\‘GADS!DE CHANNELS
WITH FLEX!BLE LININGS '

HydrauTic Engineéring Circular No. 15

=
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For
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Table 4.1. Permissible Shear Stresses for Lining Materials.

s Se LDt e F
T PR AT

&
1

Permissible
Lining Lining Unit Shear Stress
Category Type (1b/Ft2)}

A N T

i

Temporary Woven Paper Net | 0.15
Jute Net 0.45
Fiberglass Roving* 0.75
Straw and Erosion Net 1.45
1
2

Curled Wood Mat .55
Nyton Mat ~ .00

skt A A s A R
Gk b L e i

.70
.10
.00
.60
.35

Vegetative Class A
' Class
Class

Class

Class

Y

O N W
R T

mo &g

.40

Gravel Riprap "l-inch
.80

2-inch - -

Qo

Rock Riprap 6~1inch 2.50
. _ 12-inch . _ 5.00

* single and double applications
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EL PASO COUNTY,
COLORADO,

AND
INCORPORATED
AREAS

VOLUME 1 OF 8

COMMUNITY ’ COMMUNNITY
NAME NUMBER

CALHAN, TOWN OF 080182
COLORADO SPRINGS, CITY OF 080060
El PASO COUNTY

{UNINCORPORATED AREAS) 080059
FOUNTAIN, CITY OF 080061
GREEN MOUNTAIN FALLS, TOWN OF (80082
MANITOL: SPRINGS, CITY OF 080863
MONUNMENT, TOWN GF 080054
PALMER LAKE, TOWN OF (080085
RAMAH, TOWN OF 080068

Revised: December 7, 2018

¢, Federal Emergency Management Agency

FLOOD INSURANCE STUDY NUMBER
08041CV001A
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Provide for 550 cfs

HEC-RAS Plan: Post Project Fdwy River: East Tributary Reach: Main Reach

Reach River Sta Prafile Q Total MinChEl | W.S, Elev Crit W.S. E.G. Eley E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (m) () () m () (f/s) (sq M) )
Main Reach 5710 100yr 5500.00 5678.10 5689.50 5687.96 5691.11 10,005053 12.48 762.95 157,00 0.68
Main Reach 5710 Floodway 5500.00 5678.10 5650.00 5687.90 5691.62 0.004505 12.16 659.84 80.00 0.65
Main Reach 5865 100yr 5500,00 5679.60 5690.62 5688.19 5691.92 0.005046 862,82 174.43 0.69
Main Reach 5865 Floodway 5500.00 5678,60 5680.76 5686.74 5692.38 0.005364 660.77 79.00 a0.71
Main Reach  |6000 100yr 5500.00/ 5680.20 5691.62 5689.19| 5692.42 0.002427 105898 200.16 0.48)
Main Reach 6000 Floodway 5500.00 5680.20 5691.93 5688.97 5692.92 0,002633 B36.53 102,00 0.50
Main Reach 6150 100yr 5500,00 5680,60 5692.20 5688.98 5692.72 0.001605 1409.13 307.97 0.39
Main Reach 6150 Floodway 5500.00 5680.60 5692.58 5688.81 5693.26 0,001788 989.00 115.00 0.41
Main Reach 6259 100yr 5500,00 5680.90 5692.32 5688.00 5692.90 0.001489 1198.55 208.65 0.38
Main Reach  |6259 Floodway 5500.00 5680,90 5892.76 5687.93 5693.44/ 0,001521 948.69 95,00 0.38
Main Reach 6448 100yr 5500.,00 5681.40 5682.52 5691.13) 5693.38 0.003115 .13 1095,09 23496 0.54
Main Reach 6448 Floodway 5500.00 5681.40 5692.75 5690.78 5694.07 0,003937 758.55 100,00 0.61
Main Reach 6561 100yr 5500,00 5681.60 5653.15 5690,98 5693.68 0.002022 1349.28 265.11 0.44
Main Reach 6561 Floodway 5500.00 5681.60 5693.68 5690.48 569445 0.002322 976.84 120.00 0.48
Main Reach 6746 100yr 5500.00 5682.10 5693.45 5690,96 5694.03 0.001774 1325.52 285.98 0.41
Main Reach  |6746 Floodway 5500,00 5682.10 5693.89 5650.34 5694.98 0.002530 771.20 90.00 0.49
Main Reach 6925 100yr 5500.00 5683.22 5693,80 5691.58 5694.48 0.003562 1018.21 286.48 0.46
Main Reach 6925 Floodway ~ 5500.00 5683.22 56984.72 5691,38/ 5695.52 0.003293 791.52 100.00 0.44
Main Reach 7075 100yr 5500.00 5683.40 5694.25' 5692.72 5695.32 0.006837 744.02 159.81 0.55
Main Reach 7075 Floodway 5500,00 5683.40 5695.20 5692.52 5696.19 0.005234 729,75 98.00 0.49
Main Reach 7200 100yr 5500.00 5683.52 5695.43 5692.60 5695.98 0.003902 983.75 182.66 0.38
Main Reach 7200 Floodway 5500,00 5683.52 5696.24 5692,56 5696.71 0.002883 5.79 1055.59 152.00 0.34
Main Reach  |7375 100yr 5500.00 5684.00 5696,13 5692.50 5696.57 0.002910 5.84 1164.94 250.17 0,35
Main Reach 7375 Floodway 5500,00 5684.00 5696.73 5692.49 569717 0.002512 5.67 1107.80 165.00 0.32
Main Reach 7525 100yr 5500.00 5684.00 5696.41 5684.06 5697.10 0.003367 1039.08 244.03 0.41
Main Reach 7525 Floodway 5500,00 5684.00 5696.94 5693.80 5697.67 0.003155 914,08 136.00 0.40/
Main Reach 7750 100yr 5500.00 5685.23 5697.24 5691.74 5697.54 0.001116 4.67 1437.67 290.29 0.27
Main Reach 7750 Floodway 5500.00 5685.23 5697.74 5691.74 5698.11 0.001138 4.86 1148.77 123.00 0.28
Main Reach 7924 100yt 5500,00 5685.51 5696.90 5696.80 5698.41 0.0170982 3 657.01 217.87 0.77
Main Reach 7924 Floodway 5500,00 5685,51 5697.45 5696.69 5698,93 0.013929 599.27 115.00 0.71
Main Reach 8000 100yr 5500,00' 5685.63 5698.24 5697.28 5699.19 0.006286 .13 912.54 265.18 0.54
Main Reach B0OOO Floodway 5500.00 5685.63 5698.37 5696.98 5699.70 0.007597 14 665.87 111.00 0.60
Main Reach 8200 100yr 5200.00 5686.00 5699,63 5696.35 5700.18 0.003754 52 1048,57 276.81 0.38
Main Reach 8200 Floodway 5200.00 5686.00 5700.09 5696.33 5700.87 0.004244 B 761.42 95,00 0.42]
Main Reach B350 100yr 5200.00 5688.00 5700.19 5699.50 5701.07 0.007813 861.34 243.09 0.55
Main Reach  |8350 Floodway 520000 5688.00 5700.64 5698,25 5701.92 0.008968 629.61 99,00/ 0.60
Main Reach 8430 100yr 5200.00 5690.00 5701.03 5699.07 5701.55 0.004164 .80 1055.21 256.97 0.42
Main Reach 8430 Flt y 5200.00 5690.00 5701.81 569891 5702.45/ 0.003924 .01 862.44 122.00 0.41
Main Reach 852153 100yr 5200.00/ 569080 5701.32 5697.15/ 5701.67 0.000456 5.09 1361.48 265.92 0.30
Main Reach 8521.53 Floodway 5200.00 5690.80 5702.25 5697.14 5702.56 0.000344 4.7 1330.84 185.00 0.27
Main Reach B6S50 100yr 5200.00 5691.00! 5701.47 5696.40 5701.72 0,000287 4.11 1438.23 271.76 0.26
Main Reach B650 Floodway 5200.00 5691.00 570237 5696.40 5702.60 0.000219 3,85/ 1388.54 178.00 0.23
Main Reach 8850 100yr 5200,00 5652,00 5701.63 5696.69 5701.79 0000361 3.42] 1913.58 566.46 0.23
Main Reach 8850 Floodway 5200.00 5692.00 5702,48 5895,69 570265 0.000308 3.36 1613.95 230.00 0.21
Main Reach 9000 100yr 5200.00 5692,00 5701.60 56987.10 5701.81 0,000681 4.52 1153.21 183.97 0.31
Main Reach 9000 Fl y 5200.00 5692.00 5702.49 5697.10 5702.73 0.000463 3.97 1316.57 185.00 0,26
Main Reach 5224.70 100yr 5200.00 5692.90 5701.73 5697.79 5702.10 0.000848 4.88 1064.71 174.15 0.35
Main Reach 9224.70 F Y 5200.00 5692.90 5702.58 5697.79 5702.86 0.000576 4.28 1217.17 183.10 0.29
Main Reach 9350 100yr 5200.00 5693.00 5701.83/ 5698.29 570224 0.001047 5.18 1007.28 179,93 0.38
Main Reach 9350 Floodway 5200.00 5693.00 5702.64 5698.29 5702.96 0.000719 4.48 1159.54 190.83 0.32
Main Reach  |9459 100yr 5200,00 5692.95/ 5700.60 5700.60 5704.20 0.007225 15.21 341.78 70.98 1.01
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HEG-RAS Plan: Post Project Fdwy River: £ast Yributary Reach: Main Reach {Comtii

Reach RwerSis | Profie QTotal | MinChEl | WS Elev ] CtWS. | EG.Elev | E.G. Slops | VelChnl | Fiow Area | Top Widin | Froude # ChI
{cts} 4,1 [} L 1) [5,51] {ft's) Baf 3]
Man Reach 19459 Floodway 520000 — 58%zas| 570157  570066]  6704.36)  0,004738 13,40 387.85 7486 0.83
Main Reach 18318 Bridge
Maln Reach 9578 100yt 520000}  8693.57| 570352  G700.8f|  5/us4d]  0.002388 11,02 47191 75.55 0.62
Main Reach 18573 Floodway 5200000  5693.67)  s703.5%|  &700B1]  Sr0m40f  0.002487 11.03 471.35 75,58 0,62
Main Reach __ |9682 1607 520000  569383) 570581 5699377 5705.88]  0.00035 348 157082 52826 021
Main Reach _|a682 Fiooh 5200.00]  569383]  5705.80)  Sesndy|  EF05.93|  0.000316 345]  1866,87 25549 0.21
Man Reach  |ogs2 100y 520000  669600|  S70585[ 570105 570608  0.000488 42| 148533 663,82 0.26
tain Reach 19892 Flandway 5200.00|  sees00| 570583 570108  5706.10]  0.000534 4.18] 126707 15240 527
Mzin Reach  [10066.15 100y 5200.00|  Seseno|  syoses]  S7on68]  sroe23|  0.000773 476] 109158 538.98] 033
Main Reach | 10086.15__|Flnodway 520000] seo6.00|  sroses]  sjolsa| 570823 o.oooves 478 109228 174,88 033
Maln Reach 10350 100yr 620000{  5697.41] 570608  S7ozen|  broeSii 0001047 538 97407 26371 0.3
Main Reach | 10350 ; S20000]  ses741]  s70807|  s70268]  6708.51]  0.001048 535 574.49 155.81 0.38
Maln Reach | 10500 00yr 520006]  5697.80] 5706187  s703.08f  5708.70|  0.001780 578 20263 25063 0.42
Main Reach | 10500 Floodwey Seoten!  sea7nl  Syoednl 570309 s76671] o.o01267 5,78 50318 156,35 0.42
Wigin Reach 110600 100yr szono0]  sees.00|  srosat|  sios3s| 670684 coot4s0 5.5 890,83/ 262.59 043
Main Reach 10600 Floodway 520000  sesseoo|  s7oe3M|  s7o334] 570685 o.00ta4B 5,85 891,21 159.05 0.43
Maln Reach_ |10880.15 | 100yt 520000]  5889.01]  svo6eB| 570423  Sroras|  0.naiyey 558 790.85 148.40 050
Maln Reaeh 11088013 |Floodway 5200001  seasn3| 570688 570423 svoras| 0.oi7e0 557 740,99 147,44 0.50
Main Reach | 11125 100yr 520000| 5699.98]  sy07.07| 570500 s7eyssi 0002297 712 730.43 46.00 0.58
MainResch [11125 Flocdway | 520000  SeusoB|  G707.07|  5705.00]  &70786]  0.002275 713]  72948 142.35 .56
MainReach  |11356.87 {100y 520000) 5701607  §707.41)  570869)  570877|  0.004733 9.3 566,76 138,72 077
Main Reach 111355.87 _ |Fioodway 5200.00{  570160f 5707401 57050  5708.77| | 0.004754 9.4 564,61 13539 0.7
Main Reach 113398 190y 520000|  Sen7a|  syara4|  srorzs|  Siosas|  eoiiae2 11,14 470,40 123.03 0,96
Main Reach 11395 Floadway 520000|  Syovgs|  svozaa|  srovzs|  syosee|  eosras 1118 489.35 12114 0.87
Main Reach 11147155 | 100y 520000]  5702.03]  5708A7|  ST0.B| 571056  0.015418 11.59 448.59 92.54 933
Main Reach  [11471.55 | Floodway 4200.00] ~ 6702,03]  syoadsl  s7oese| 571085 0015314 1164 445,97 079 082
Main Reach | 11503 10ayr 47s000f  s5702.00)  sros.93|  srosea|  57ii42]  noieiez 1267 3750 78,13 1.0%
Main Reach __ | 11503 Fiootway 475000 s702.00] 570893  570883|  5A142f 0018187 1267 37505 76.14 1.01
MainReach 11523 100y 47s0.00]  570260] 570968 570968} 671305  000s5se 1473 322,45 70.91 1.00
Main Reach 11523 Floodway 4730.00] 5702607  S70068]  57086B  5713.05)  0.009558 14.73 332,45 70.81 1.00
[tain Reach | 11595 Bridga ke Wi
b o
Maip Reach | 11658 108y 4750.00(  S7oz7o|  &71388| 571092 571504  0.003872 9.72 488,74/ 71.00 0.54
Main Reach | 11666 Fioodway 476000]  sto27el  syiase]l  s7ion3]  s7i504]  oposarz 972 488.74 71.00 0,54
Main Reach | 11688 100yr 475000]  6702.75]  571484] 571035  571538|  0.002258 5.89 810,59 {048 938
Main Reach | 11688 Floodway 475000  570275]  a714.84]  671035|  57i538i 000260 5.89 807.75 11133 a38]
Main Reach- -] 11750 - 1100y 4750.00]  &703.00| - 571537 - 570781| 6715471 0.000354 262| 202880 830,90/ 0.16
Wain Reach 111750 {Floadway 475000 570300] 57635 G707.81)  Sr1547] 0000406 280 vrore2 215.00 017
Main Reach ~ 111856 00y 475000 5702881  571535] 570856 571556  aoooen 361 132836 779,18 023
Main Reach | 11856 Floodway 4750.00) 570289l 6715350 570955  S71556]  0.000814 362 131528 175,81 .23
Main Reach | #1888 100yr 4750.00] 57033pl  579533) 571047 srisgl]  oooiss3 422] 113267 745.19 0.28
Main Reach {11888 Floadway 475000 570332  571533[  s71047| 574583 0.001253 4220 112983 168,90 028
Main Reach 11903 100yr 475000  S70487|  5715.30] 571162  s715.66)  c.o01978 484 384,77 728.75 0.35
Maln Reach _[11903 Flootway 4rs0g0] 570487 srisas|  s7i18p]  571646|  0.003878 458 88Z.66 165.07 035
Maln Feach  [11823 10047 475008}  s7oss] 571545 5r1s2y|  sr1578| 0003085 647 74048 01,32 0.53
MainReach 111973 |Floodway 475000]  5708.95) 571535 571327  571578]  0.002851 643 738,85 157,51 052
Main Reach [ 11976,78 {300y 47s0o0f  5707.40|  s7isa9|  sriava|  sriemal | 0,003674 741 65184 57298 959
ManReach 11187675 iFlaodway 4750.00|  5707,10|  5735.1B|  5743.74| 571603} 0003899 7.43 845,82 13791 0.59
Main Reach | 12050 100y 47s000|  5707.25| 571541 srayai  671830) 0603138 7.2 655,81 408.78 0.56
Main Reach _ [12050 Floodway 4750.00|  57a7.25] 571541 s7is72i srie2s|  ooo3ar 7.7 650,10 120.80 0.56
Main Reach | 12200 100y 475000]  STO7eSt 671584 671445  57i67| 000378 7.3 850,48 357,81 056




HEC.RAS Plan: Post Project Fdwy River: Easl Tributary  Reach: Main Reach {Continue
Reach River Sta Piofite Q fotal hin Ch B W.S. Elev CAl WS, E.G, Eiav E.G. Slope Vi Chnt Flow Area Top Width Froude B Chi
0] ] L] () ] am sy (sq L]

Main Reach 12206¢ Flocdwiy 475000 5707 65 574593 5714.16 571678 0.003287 737 847,52 126,70 0,56
58 Reach 12355 00y 475000 570818 ST18.3%5 571832 $¥17.58 0.005305 8.50 533.55 38275 673
Mam Reach 12356 Frondway 475000 570818 571835, 571532 5717.58 0.006316 .91 533,12 $16.28 .73
Main Reach 12391 100yr 4750.00 SY08.0¢ 511638 §715.66 5717.82 9007647 553 47762 344.38 c.81
Main Reach $2391 Floodway 475000 5708.00: 5716.38 574558 571742 J007656 8.9% 41157 02,08 0.81
Mais Reach 12408 100yr 4750.00 $708.29 57187 5716.71 5718.71 0.011933; 14.36 417.98 351.03 .99
Main Reach 12408 Flaodway 4750.00 5763.29 5716.87 5716.67 5718.71 0012202 1147 414,16 101.80 £.00
Main Resch 12426 Ty 450,00 B711.48 5717.97 5717.87 571952 0.013842 10.23 451.44 435.98 0.99
Main Reach 12428 Floodway 475000 STH 48 5717.97 STt7.87 51962 0.013842 10.29 461.44 138.57 0.89
Main Reach 12500 1600y 4750.00 S711.53 5718.18 571860 572042 0.007885 8.50 533.60 145.95 0.82
Main Reach 12540 Flouthyay 475000 571183 5718.16 571859 572041 0.067830 698 530,18 14266 0.82
Main Reach 12700 100yr 4750.00 5711.85 5720.75 571885 572136 G,002832 5,27 768,88 195,79 0.51
Jain Reach 12700 Flotharay 475000 5711.88 5T20.75 5718.85 521,35 £4.602843 6.28 V6784 19553 .51
Main Reach 12850 §00vr A750.00 5712.42 5721.28 571922 572%,80 0,002875 578 821,18 201,52 0.51
Main Reach | 12850 Floodway 475000 571242 S21.28 StHe.e2 &721.80 0.002880 5.79 #20.49 201.37 .51
Main Reach 1287¢ 100y 4750.00: 5712.87 5721.51 571582 572230 0004261 AL 669,47 152.84 .60
thain Reack 12870 Floodway 4750.00 571287 §721.51 5719.82 §722.28 0.004258 7.10 569,09 152.89 260
Main Reach 13008 $00yT 470,00 57129 572182 572008 572248 0,004725 T4 541,28 14842 2,63
Mgzin Reach 13008 Floodway 4730.00 5712.81 721,62 $720.08 5722.48 0.004732 741 540,91 14837 0.63
Main Reach }13021 100yF ) 4750,00 511470 571,37 5721.37 5723.04 0.012966 10,38 458.84 137.72 1,09
Main Reach jagz21 Floodway 4750.00 5714.70 5721.37 57231.37 5723.04 £.013036 10.28. 457,70 137.55 1.09
Main Reach -~ -[13041 .- 1Ddyr 4750.00 5716 44 5722 61 572281 5774.13 0,015358 8,50 48002 158.59 1.00
Maln Reach 13041 Floodway 4750.60 ST16.44 5722.60 5722.80 5724,13 8.015537 5,84 477 .80 187,17 1.01
Main Reach 13272 108yt 4400,00 571685 572520 572365 572580 9,804118 8,75 652,12 153,59 0,60
Main Reash | 13272 Fioodway 4400.6D 5718.85 672520 §723.46 5725.91 0.804101 6.74 653.16 163.73 0.59
#iain Reach 13307 100yr A4400.00 5746,73 5725,35 572381 5726,09 0,008338: 5,93 634,79 156,42 6,81
Moin Reach 113307 Floodway 4400.00 £718.73 §725.35 572381 5726.10 0.006316 6.92 83563 156.54 QBT
Main Reach 13322 100y 4400,00 5718.1¢ 5725.08 5724,70 572641 0,013357 9,25 475,62 137.81 .88
fain Feach 13322 Floodway 440000 574811 572608 572510 S726.41 0013375 9.25 47542 137.58 4.88
Main Reach 12342 100yr 4£400,00 5719.44 5725,88 572584 572745 0,011645 11,07 490,54 153,42 0,83
Main Reach | 13342 Flocdway £400.00 5115.45 572693 5¥2593 5Y27.43 8.010679 t0.71 503,42 153.50 0.80
Main Reach 1343784 160y 4400,00 5713.88 5727121 572612 572808 0,003439 8,55 £45.21 177,13 0,59
Main Redach  |13437.04  jFioodway £400.00 5718.88 5127.14 5728.12 5728.04 0.003614 BTG 63236 1730 051
}ain Reach 13575 100ys 440000 S718.84 S127.57 5726.53 572871 0,005348 434 658,15 195,15 055
Main Reach 13575 Fi 4400.00 5718.84 572753 5726.53 £728.69 0.005478 .41 651.14 192.14 0,56
Main Reach 13720,34 00ys 4400,00 5727 69 5728.90 5727.27 5729.39 0,003588 563 749738 23425 0.49
Main Reach - --{13720.34 - {Floodway - 4400.08 572269} - 572889 572727 - 5729.38 0,003512 5.66 -786.47 207.00 0.50
Main Reach 32950 100yt 4400.00 572274 S728.64 S728.97 573081 0.008542 .68 §515.35 148.45 0.76
Main Reach © {13950 - - {F Y 4400,00 5722,74 5729.64 5728.97 5730.81 0,008542 8,68 515.35 148.45 078
Main Reach _ [54179 . . |10y .. A4400.00 5723.99 573158 S73EA0 5732.58 0.045738 1.82 578.05 142.03 065
Main Reach 14179 Fleodway 4400,00 5723.99 573168 5730.40 573258 0,006733 7.62 578,05 142,02 DES
Main Reach 14215 Wiyt 4400.00 5724.00 57391 573874 5TI2.86 0.008325¢ 7.83 562.90 13585 467,
Main Reach 14215 Fioodway 4400,00 572400 5731.24 5730, 74 573285 0.008325 7.83 562,50 139,85 967
Main Reach 14231 100yr 4400.00 512418 S731.8% 5730.98 573301 0.007804 .10 54565 13887 0.7
Maln Reath 14231 Floodway 4400,00 5724.18 5731,89: 572098 5733019 D0.067804 810 54585 13887 4.7
Main Reach 14251 1yt 440000 572558 S¥31.8% 5731.89 5733.55 $.017082] 10.35 428,73 1368.3% .88
Main Reach 14251 Flﬂnwgg 4400.00 572558 5731.8% 573189 573355 0017114 10,38 428,48 135,34 .98
Main Reach 14330 100yr 4400.00 572540 51344, 573210 573420 0005822 708 #31.42 166.27 .81
Main Reach 14339 Floodway 4400,00 S72540 572344 573210 5735249 £.003919 7.00 £31,57 165,43 161
Main Reach 114500 100yr 4400.00 572600 5734 .68 8732483 578454 1.004340 7.58 585.40 138.42 Q.64
Main Reach 14500 Floodway 4400.00 ST26.00 573406, 5732.83 5T34.84 1.004339 7.5% 585,56 139,44 264




HEC-RAS Plan: Post Project Fdwy River: East Tributary Resch: Mak Reach (Continuaed)

Reach Rivet Sta Profis Q Tolal MinChEl | W.S Eley Crit W.5, E.G Elev | EG. Stope Vel Chnt Flow Area | TopWidih | Frouce #Chi
{cfs) " n m i} (R (Ws) 9% )
Main Reach {14527 100yt 440000 577623 5733.88 573369 575,75 0007743 12.18. 458,58 132,05 0,88
Main Reach | 14527 Flotoway 4400.00 6728.23 573383 5733,93 57358.74 0.607550 12.05 454,18 132.88 0.87
Main Reach 14850 300y 4400.06 s7a1.a7 573580 S573338 $736.36 0.002315 5,50 834,04 12141 042
Main Reach 14650 f Y 4400.60 572787 573588 573322 5735835 0002325 5.451 828.31 177,51 342
Main Reach  $14800 100y 440000 572860 S735.75 575,38 §T3r.27 0,008116 11,27 575.48 168.18 030
Main Reach  :14800 Fluotheay 4400.00 728,60 573540 573540 573806 0.013336 13,90 772 74.00] 1.0t
Main Reach | #4850 180yr 4400.00 5728.90 ST38.54 5736.08 5138.35 0.806410 10.34 570,04 147.15 0.71
Main Reach  |14950 Floodway 4400.00 5729,5G: 5737.50 5736.03 573932 0.004929 5.93 £00.84 72.00 0.64
Haln Reach 1151560 100y 4400 00 5730.00 5738.14 13118 5739.59 0,005836 0,99 58092 13168 270
Main Reach 115150 Floodway 4400.00 5730.00 5738.78 5737.10 574045 0.005617 $5.27 475.52 £8.00 0.69
Main Reach 15512 100y 4400.00 5732.70 514068 573815 5740.92 0.082181 8,52 1271.58 28418 0.42
#ain Reach 18512 Fioodway 4400.00 syaz7a 5741.30 513822 5741.5% £.0G1435 5.58 1352,07 230,00 0,35
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Appendix B

Lorson Ranch 404 Permit



DEPARTMENT OF THE ARMY PERMIT

Parmittes Lorson LIC nominee for Lorson Conservation Investment i, LLLP

Parmit No. 2005 0Qg7587

'sstiing Office Albuquergue District Corps of Enginecera

NOTE: The term "you" and its derivatives, as used in this permit, means the parmittee or any fulure transferes. The term
“this office” refers to the appropriate district or division office of the Comps of Englneers having jurisdiction over the permitted
activity or the appropriate official of that office acting under the authorily of the commanding officer.

You are authorized fo perform work in accordance with the ferms and conditions specified below.

Project Description:  The work includes modifying the lower 2,110 linear feset o=
stream with bank protection while preserving the stream alignment
{stream preservation reach), and reconfiguring the upper 5,825 linear
feet of the stream (reconfiguration reach). Specifically:

In the lower stream preservation reach, about 3,110 linear feet will be
treated on one or both banks by regrading the overbank to 3H:1V and
treating with concrete or synthetic mazting with seeded topsoil beneath
the mat. About 350 linear feet will be treated with stone tce
protecticn with soil coir 1ifts. One or two grade control structures
may be built to provide protection from future channel incision.

in the upper reconfiguration reach, a breached stock pond dam will be
removed. About 4,025 linear feet of the upper channel will be
reconstructed with a bottom width of about 40 feet, side slopes no
steeper than 5H:1V, and a natural channel bottom. The new channel side
siopes will be protected with a mat material that will provide stability
while allowing establishment of vegetation. Eleven boulder grade
centrol structures will be built.

The upper 1,800 linear feet of the channel is actually an upland swale
and is not a water of the U.S3. However, it’'s channel design is included
in the permit for clarity.

Two road crossings will be built in the upper reach for Lorson Boulevars
.and Fontaine Boulevard. These structures will be twe or three concrets
arch, natural bottom spans. A temporary construction crosgsing may be
built in the upper stream portion.

The project will be constructed in accordance with the attached
drawings, entitled, "Lorson Ranch channel modification in Ragt Tributazy
cf Jimmy Camp Creek near Fountain, El Paso County, Colorado, Application
by: Lorsen LLC, Application No. 2005 00757, " sheete 1 through 16, dated
Ray 17, 2Z006.

ENG FORM 1721. Nov 85 EDITION OF SEP 82 (% DBSOLETE. 33 CFR 325 (Appendix Al
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ject Logation:  In the East Tributary of Jimmy Camp Creek and adjacent
tiands in the east portion of the Lorson Ranch development located
st of the intersection of Fountaine Boulevard and Marksheffel Road
Fountain, El Paso County, Colorado, Sections 13, 14 and 23,
nship 158, Range 65W {38° 44.1' N Latitude, 104° 37.9r W Longituge! .
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Permit Canditions:

General Conditions:

i. The dime limit for completing the work authorized ends on December 31, 2009 . if you find that you nesd more
time to complete the authorized activity, submit your request for a time extension to this office for consideration atieast one monts

cefore the above date is reached.

2. You must maintain the activity authorized by this permit in good condition and in conformance with the terms and conditions
of this permit. You are not refieved of this requirement i you abandon the permitted activity, although you may make a good fait
iransfer to a third party in compiiance with General Condition 4 below. Should you wish to ceasa to maintain the authorized astivits
or ghould you desire fo abandon it without a good faith transfer, you must obtain a modification of this permit from this office, which

may require restoration of the area.

2. if you discover any praviously unknown historic or archeological remains while accomplishing the activity authorized by s
permit. vou must immediately notHy this office of what you have found. We will inftiate the Federal and state coordination reguires

{c determine if the remains warrant a recovery effort or I the site is eligible for fisting in the National Register of Historlc Piacss.

4. If you sell the property associated with this permit, you must obtain the signature of the new owner In the space providged an.
forward a copy of the permit to this offica to validate the transfer of this authorization.

5. If & conditioned water quality certification has baen issued for your project, you must comply with the conditions specifiad
the certification as special conditions to this permit. For your convenience, a copy of the certification is attached i it contains sugh

conditions.

8. You must allow representatives from this office to inspect the authorized activity at any time deemed necessary to ensyure thz!
it i= being or has been accomplished in accordance with the terms and conditions of your permi.

Spacial Conditions:

Adter 3 detailed and careful review of all of the conditions contained in this permit, the permitiee acknowledges that, aithough
s&id conditions were required by the Corps of Engineers, nonethelass the permittes agreed fo those conditions voluntarily to
factiitate issuance of the permit; the permittee will comply fully with alf the terms of all the permit conditions,

wili be gubmitted to the Corps of Engineers for review and approval &0
days prior to start of each bridge construction. Project constructicn
of each structure may begin upon the Corps of Engineers’ issuance of =
gstart-of-work authorization.

: Finai bridge designs for Fontaine Boulevard and Lorson Boulevars

bank armoring for the stream preservation (lower) reach will e
d stone toe with coir fabric lifts or similar materials. A

lesign for the stream preservation reach, including vegetation
1

ist, will be submitted to the Corps of Engineers for review a=<



approval §0 days prior to start of bank armoring construction. BProtans
censtruction may begin upon the Corps of Engineers’ issuance of a starc-
si-work authorization.

The bank armoring for the reconfiguration (upper) reach will be
armorrliex, gecogrid, or similar materiails. The bank armoring will be
overed with at least 6 inches of topsoil and seeded with grasses. Tre
culder grade control structures will be ungrouted. & final degign for
cae reconfigured channel reach, including vegetation species list, will
pe submitted to the Corps of Engineers for review and approval 60 davys
Prior to start of channel construction. Project construction may begin
uron the Corps of Engineers’ issuance of a start-of-work authorizatior.
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Slcping boulder grade control structures will be ungrouted and

ned to allow passage of small fish. For the stream preservation

r} reach, the location of grade control structures and their desian
be submitted to the Coxrps of Engineers for review and approval &~
prior to the start of grade control structure construction,
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- Zrosion control measures will be implemented to brevent upland
=resion into the East Tributary of Jimmy Camp Creek. All upland arsas
isturbed by the permittee or their (sub)contractors located within 277

LM
Fil R

h

of the stream will be treated with erosion control measures
uding placing topsoil, seeding, and mulching within 21 calendar dsvs

s ()}

=
=
—~
- —
e

B ope g

fter final grading or final earth disturbance or in accordance with the
erosion centrol plan required by El Paso County. BAn erosion control

plan or a summary of the County’s approved plan will be provided to the
Coxps of Engineers within 60 days of permit issuance.

Noxious weeds will be controlled in all project-disturbed areas

‘itnin 200 feet of the stream during the S-year maintenance period. A
san for such control will be provided to the Corps of Engineers wi-hi-
2 days of permit issuance, for review and approval.
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A detailed mitigation plan will be provided to the Corps of
ineers within 60 days of permit issuance, for review and approval
°r to start of project construction. Project construction may begi-
1 the Corps of Engineers’ igsuance of a start-of-work authorizatior.

pian will provide for the mitigation of the loss of 4.56 acres cE
wetland shrubs and the loss of riparian trees. The mitigation work wi-:
cegin in the spring following winter construction (or in the fall
“zilowing summer construction) and be completed within 6 months of
rreject construction. The plan will include, but is not limited to, the
~oilowing items:

- A typical cross section showing the area to be planted with
gnrips and trees,

- Planting densities and number and species of trees,

- Methods and times of year for planting. (If willow stakes are
used. they must be planted with no more than & inches of the stake
expesed above the ground.) And,

- A plan for short and long term management and maintenance of the
mitigation sites, including supplemental tree watering if needed,
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;lacemeuu of failed plantings before the end of the 5-year monitoring
riod, and other contingency needs.

3. The mitigation efforts must be maintained for at least 5 years
b~4¢qu 5 growing seasons or until the Corps of Engineers has
cermined that the mitigation efforts have been successful. Tree
"::lags will be deemed successful when 80% of the planted trees ar

e at the end of the 5-year period. Willow shrub plantings will be
4 succeasful when 50% of the planted shrubs are alive at the end of

5-year period.

An arnual monitoring report of mitigation activities is required
nZ will be sent to the Corps of Engineers by October 31 of each year.
g monitoring report will include as a minimum:
- A drawing or sketch showing photographic monitoring points,
-~ Before and after photographs from fixed photographic locationis).
~ A brief discussion of the overall success, any bare or problem
areas, and a plan to remedy any problem areas.

%, A letter of intent from the local governing authority will be
srovided as financial assurances for construction, and for contingency

anﬁ menitoring of the mitigation for the 5-year monitoring period. ot
segurances of the mitigation effort will be provided gufficient to hire
sn independent contractor to complete the proposed mitigation should ths

permittee default. The financial assurance for construction of the
mitigation project will in an amount equal to 115 percent of the
estimated cost of construction. The financial assurance for contlnqenc“
and monitoring of the mitigation for the 5-year monitoring period wil

pe irn an amount equal to 25% of the construction costs and will be tc
agsure the success of the mitigation. The letter of intent will De
zubmitted toc the Corps of Engineers, for approval, within 90 days oi
rmit issguance.

1. Any changes to the project must be approved by the Corps of
nglne rs through a permit modification prior to the changes being

emanted.

Further information:

1. Congressional Authorities: You have been authorized to undertake the aclivity described above pursuant to:
{ * Section 10 of the Rivers and Harbors Act of 1889 (33 U.S.C. 403}
{XX1 Section 404 of the Clean Water Act (33 U.S.C. 1344),
{ 3 Zection 103 of the Marine Protection, Research and Sanctuaries Act of 1972 (33 U.5.C. 1413).

2. iimits of this authorization.

a. This permit does not obviate the need to obtain other Federal, state, or local authorizations required by faw.

o.



b. This permit does not grant any proparty rights or exclusive privileges.
¢. This permit does not authorize any injuty to the property or rights of others.
¢. This permit doss not authorize interference with any existing or proposed Federat project.
3. Uimits of Federal Liablity. in issuing this permit, the Federal Government does not assume any liability for the foliowing:

a. Damages to the permitted project or uses thereof as a result of other permiitad or unpermitied activiies or from naturg:
rAuges.

b. Damages to the permitted project or uses thereof as a resuit of current or future activities undertaken by or on behalf of the
United States i the public interast,

c. Damages to persons, property, or to other permitted or unpermitted activities or structures caused by the activity authorized
by this parmit.

d. - Design or construction deficiencies assoclated with the permitted work.

e. Damage claims associated with any future modification, suspension, or revocation of this permit.
4. Reiiance on Applicant’s Data: The determination of this office that issuance of this permit is not contrary to the public interest
v/as made in rellance on the information you provided,

3. Reevaluation of Permit Decision. This office may reevaiuate its decision on this pemit at any time the circumstances warrant,
Circumstances that could fequire a resvaluation include, but are not Imited to, the following:

2. You fall to comply with the terms and conditions of this pamit.

b. The information provided by you in support of your permit application proves to have baen false, incomplets, or inaccurate
{See 4 above).

5. Extensions. General condition 1 sstablishes a time mit for the completion of the aclivity authorized by this permit. Uniess
there are crcumstancss requiring either a prompt completion of the suthorized activity or a reevaluation of the public interast
acision. the Corps will normaily give favorable consideration to a request for an extension of this ime Jimit.

Your signature below, as permittes, indicates that Yyou accept and agree to comply with the terms and conditions of this permit.

7¢__ . “_ ". ) ,‘h.&ij:-:-"“-‘ v <.". . f{,"", T

~OATE)




This permit becomes effective whan the Federal official, designated to act for the Sacretary of the Army, has signed balow.

Varn A Truan (DATE)

Chief, Southern Colorado Regulatory Office
{for the DISTRICT ENGINEER)

When the structures or work authorized by this permit are still in existence at the time the property is transferred, the terms and
cenditions of this permit will continue fo be binding on the new owner{s) of the property. To validate the transfer of this permit and
tha associated fabilities associated with compliance with its terms and conditions, have the transferee sign and date below.

{TRANSFERREE) {DATE)



Appendix C
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1.0 GENERAL SITE AND PROJECT DESCRIPTION

1.1 Project Location

The project lies in the northeast portion of Section 23, Township 15 South, Range 65 West of the 6"
Principal Meridian in El Paso County, Colorado. The approximate location of the site is shown on the
Site Vicinity Map, Figure I.

1.2 Existing Land Use

The site currently consists of portions of ree parcels. The combined total area of the proposed site is to
be 83.085 acres. The three parcels included are:

e Schedule No. 5500000265 which consists of 48.88 acres and is located on the northern portion of
the site. The parcel is currently not developed.

o Schedule No. 5500000267 which consists of 18.87 acres and is located along the northern
portion of Jimmy Camp Creek “east tributary”. The parcel is currently not developed.

e A portion of Schedule No. 5500000406 which consists of 15.335 acres and is located along the
southern bank of Jimmy Camp Creek “east tributary”. The parcel is currently not developed.

The parcels are zoned "PUD" (Planned Unit Development).

The Jimmy Camp Creek “east tributary” is included i this development, but is to be platted outside of
the buildable lots.

1.3 Project Description
The majority of the site is to be developed as a single-family residential subdivision and is proposed to
contain 235 single family lots. The proposed development will consist of the replat of portions of the

three existing parcels into one parcel with 83.085 acres.

Rocky Mountain Group - RMG was retained to explore the subsurface conditions at the site and develop
geotechnical engineering recommendations for the proposed land development operations.

2.0 QUALIFICATIONS OF PREPARERS

This Geology and Soils report was prepared by a professional geologist as defined by Colorado Revised
Statutes section 34-1-201(3) and by a qualified geotechnical engineer as defined by policy statement 15,
“Engineering in Designated Natural Hazards Areas" of the Colorado State Board of Registration for
Professional Engineers and Professional Land Surveyors. (Ord. 96-74; Ord. 01-42)

The principle investigators for this study are Kelli Zigler, P.G. and Geoff G. Webster, P.E. Ms. Zigler is
a Professional Geologist as defined by State Statute (C.R.S 34-1-201) with overl8 years of expetience in
the geological and geotechnical engineering field. Ms. Kelli Zigler holds a B.S. in Geology from the
University of Tulsa. Ms. Zigler has supervised and performed numerous geological and geotechnical
field investigations in Colorado.
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Geoff Webster, P.E. is a licensed Professional Engineer with over 33 years of experience in the
structural and geotechnical engineering fields. Mr. Webster is a professional engineer and holds a
Master's degree from the University of Central Florida. Mr. Webster has supervised and performed
numerous geological and geotechnical field investigation programs in Colorado and other states.

3.0 STUDY OVERVIEW

The purpose of this investigation is to characterize the general geotechnical and geologic site conditions,
and present our opinions of the potential effect of these conditions on the proposed development of
single-family residences within the referenced site. As such, our services exclude evaluation of the
environmental and/or human, health-related work products or recommendations previously prepared, by
others, for this project.

Revisions to the conclusions presented in this report may be issued based upon submission of the
development plan. This study has been prepared in accordance with the requirements outlined in the El
Paso County Land Development Code (LDC) specifically Chapter 8 last updated 01/06/2615 applicable
sections include 8.4.9. and the Engineering Criteria Manual (ECM), specifically Appendix C last
updated July 29, 2015.

This report presents the findings of the study performed by RMG relating to the geotechnical and
geologic conditions of the above-referenced site. Revisions and modifications to the conclusions and
recommendations presented in this report may be issued subsequently by RMG based upon additional
observations made during grading and construction which may indicate conditions that require re-
evaluation of some of the criteria presented in this report.

3.1 Scope and Objective

This report presents the findings of our Geology and Soils Investigation for the Creekside at Lorson
Ranch, Filing No. 1 development located in southern El Paso County, Colorado.

The purpose of our report is to adhere to the guidelines outlined in Appendix C of the ECM and Chapter
8.4.9 of the LDC. The occurrences of potential geologic hazards were evaluated and our opinions of the
observed conditions on the proposed development with the respect to the intended usage are outlined in
this report.

This report presents the findings of the study performed by RMG-Rocky Mountain Group (RMG)
relating to the geology and soil conditions of the above-referenced site.

3.2 Site Evaluation Techniques
The information included in this report has been compiled from:

Field reconnatssance

Geologic and topographic maps

Review of selected publicly available, pertinent reports
Available aerial photographs

Exploratory borings

Laboratory testing of representative site soil and rock samples

a & » B
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s (eologic research and analysis
s Site development plans prepared by others

Geophysical investigations were not considered necessary for characterization of the site geology.
Monitoring programs, which typically include instrumentation and/or observations for changes in
groundwater, surface water flows, slope stability, subsidence, and similar conditions, are not known to
exist and were not considered applicable for the scope of this report.

3.3 Previous Studies and Field Investigation

Reports of previous geotechnical engineering/geologic investigations for this site were available for our
review and are listed below:
1. Preliminary Site Grading and Erosion Control plans for Creekside at Lorson Ranch, Filing
No. 1, El Paso County, Colorado, prepared by Core Engineering Group, LLC, Project No.
100.045 dated August, 2018.
2. FIRM, Filood Insurance Rate Map, El Paso County, Colorado and Incorporated Areas, Parcel
957 of 1300, Map No. 08041CO957F and 08041C1000F dated March 17, 1997, modified per
LOMR Case No. 14-08-0534P.
3. Preliminary Drainage Plan for Creekside at Lorson Ranch, Filing No. I, El Paso County,
Colorado, prepared by Core Engineering Group, LLC, Project No. 100.045, August, 2018.
4. PUD and Preliminary Plan, Creekside at Lorson Ranch, Filing No. 1, El Paso Couniy,
Colorade, prepared by Thomas and Thomas.

4.0 SITE CONDITIONS

4.1 Proposed Land Use and Zoning

It is our understanding that the project is to consist of single-family residential construction on 235 lots
at the Creekside at Lorson Ranch, Filing No. 1 subdivision. The residential structures are anticipated to
be one to two-stories in height with multi-car garages. The homes may be constructed with or without
basements.

Figure 2 presents the general boundaries of our investigation.

4.2 Topography

Based on our site observations, the ground surface generally slopes gently down to the south and
southwest across the entire site. The elevation difference across the site from northeast to southwest is
approximately 16 to 20 feet. The Jimmy Camp Creek "east tributary” runs along the southem property
line and Jimmy Camp Creek runs parallel to the western property line. The Jimmy Camp Creek "east
tributary” was dry at the time of the site reconnaissance on July 23, 2018,

4.3 Vegetation

The majority of the site consists of tall native grasses and weeds. Deciduous frees and vegetation are
denser along the Jimmy Camp Creek "east tributary”.
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5.0 FIELD INVESTIGATION

5.1 Drilling

The subsurface conditions within the property were explored by drilling twelve exploratory borings on
June 25, 2018 extending to depths of approximately 25 to 30 feet below the existing ground surface. The
test borings were performed to explore the subsurface soiis underlying the site. The number of borings is
in excess of the minimum one test boring per 10 acres of development up to 100 acres and one
additional boring for every 25 acres of development above 100 acres as required by the ECM, Section
C.33.

The test borings were drilled with a power-driven, continuous-flight auger drill rig. Samples were
obtained during drilling of the test borings in general accordance with ASTM D-1586 utilizing a 2-inch
O.D. Split Barrel sampler. Results of the penetration tests are shown on the drilling logs. The Test
Boring are presented in Figures 6 through 11.

5.2 Laboratory Testing
Soil laboratory testing was performed as part of this investigation. The laboratory tests included
moisture content, dry density, grain-size analyses, Atterberg Limits and Swell/Consolidation tests. A

Summary of Laboratory Test Results is presented in Figure 12. Soils Classification Data is presented in
Figures 13 and 15. Swell/Consolidation Test Results are presented in Figures 16 through 18.

6.0 GEOLOGIC AND SUBSURFACE CONDITIONS

6.1 Geologic Conditions

Based upon review of the Geologic Map of the Fountain Quadrangle, El Paso County, Colorado the site
reconnaissance and exploratory drilling, the site and surrounding area generally consists of a silty to
clayey sand and sandy clay overlying the Pierre Shale Formation. The Pierre Shale was not encountered
in the Test Borings at the time of drilling.

6.2 General Geology

Our field investigation included a site reconnaissance with consideration given to geologic features and
significant surficial deposits. The general geology of the area is typically stream terrace deposits and
alluvium soils overlying the Pierre Shale. Three general geology units were mapped in the vicinity of
the site and are identified (Morgan, et al., 2003) as:

o aft Man-placed fill - associated with the removal of the existing structures after the Black Forest
fire.

e al: alluvium is loose, unconsolidated (not cemented together into a solid rock) soil or sediments,
which has been eroded, reshaped by water in some form, and redeposited in a non-marine
setting. Alluvium is typically made up of a variety of materials, including fine particles of silt
and clay and larger particles of sand and gravel.
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¢ Kp: Pierre Shale — (Upper Cretaceous) Underlain by the Piney Creek Alluvium. Permeability is
generally low, excavation and compaction generally easy. Foundation stability is less than fair.
The majority of the formation has low to high swell potential. Slope stability is generally poor
and slopes steeper than 5 degrees may slide, if the toe of the slope is removed.

The General Geology is presented in the Geologic Conditions Map, Figure 21.

6.3 1.S. Soil Conservation Service

The U.S. Soil Conservation Service along with United States Department of Agriculture (USDA) has
identified the soils on the property as:

e 10 — Blendon sandy loam, 0 to 3% slopes. Properties of the sandy loam include, well-drained
soils, depth of the water table is anticipated to be greater than 6.5 feet, run-off is anticipated to be
tow, frequency of flooding and/or ponding is none, and landforms include alluvial fans and
terraces.

e 40 — Ellicott loamy coarse sand, 0 to 5% slopes. Properties of the loamy sand include, somewhat
excessively drained soils, depth of the water table is anticipated to be greater than 6.5 feet, run-
off is anticipated to be very low, frequency of flooding is frequent and ponding is none, and
landforms include flood plains and stream terraces.

e 52 — Manzanst clay loam, 0 to 3 percent slopes. Properties of the clay loam include, well-
drained soils, depth of the water table is anticipated to be greater than 6.5 feet, runoff is
anticipated to be low, frequency of flooding and/or ponding is none, and landforms include
terraces and drainage-ways.

The USDA Soil Survey Map is presented in Figure 19.

6.4 Subsurface Materials

The subsurface materials encountered in the test borings were classified using the Unified Soils
Classification System (USCS) and the materials were grouped into the general categories of silty to
clayey sand (SM and SC), sandy silt (ML) and sandy clay (CL and CH).

Additional descriptions and the interpreted distribution (approximate depths) of the subsurface materials
are presented on the Test Boring Logs presented in Figures 6 through 11. The classifications shown on
the logs are based upon the engineer’s classification of the samples at the depths indicated. Stratification
lines shown on the logs represent the approximate boundaries between material types and the actual
transitions may be gradual and vary with location.

6.5 Bedrock Conditions

Bedrock was not encountered in the test borings for this investigation. The bedrock beneath the site is
considered to be part of the Pierre Shale Formation and consists of sandy claystone, silty sandstone and
shale.
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6.6 Structural Features

Structural features such as schistocity, folds, zones of contortion or crushing, joints, shear zones or faults
were not observed on the site, surrounding the site or in the soil samples collected for laboratory testing.

6.7 Surficial (Unconsolidated) Deposits

Various lake and pond sediments, swamp accumulations, sand dunes, marine and non-marine terrace
deposits, talus accumulations, creep or slope wash were not observed along the Jimmy Camp Creek
"east tributary” or elsewhere on the site. Slump and slide debris were not observed on the site.

6.8 Drainage of Water and Groundwater

The overall topography of the site slopes down to the south and west towards Jimmy Camp Creek "east
tributary”. Groundwater was encountered in all twelve of the test borings at depths ranging from
approximately 14 to 26 feet at the time of drilling. When checked 29 days subsequent to drilling
groundwater was encountered in at depths ranging from approximately 12 to 23 feet below the existing
ground surface.

The Jimmy Camp Creek "east tributary” is currently a defined drainage way located along the southern
property line of the property. Review of the historical photos provided by Google Earth depict that the
Jimmy Camp Creek "east tributary" adjacent to the site has remained in its native state since at least
1999.

6.9 Features of Special Significance

Features of special significance such as accelerated erosion, (advancing guily head, badlands or cliff
reentrants) were not observed on the property. Features indicating settlement or subsidence such as
fissures, scarplets and offset reference features were also not observed on the property.

Features indicating creep, slump or slide masses in bedrock and surficial deposits were also not abserved
on the property.

6.10 Engineering Geology

The Engineering Geology is presented below, Charles Robinson and Associates have mapped two
environmental engineering units the site as:

e 2A: Stable alluvium, colluvium and bedrock on gentle to moderate slopes (5-12%).

e 7A: Physiographic floodplain where erosion and deposition presently occur and is generally
subject to recurrent flooding. Includes 100-year along major streams where floodplain
studies have been conducted and Base Flood Elevations have been determined.

The Engineering Geology is presented in the Geologic Conditions Map in Figure 20.
6.11 Mineral Resources

Under the provision of House Bill 1529, it was made a policy by the State of Colorado to preserve for
extraction commercial mineral resources located in a populous county. Review of the Master Plan for
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Mineral Extraction, Map 2 indicates the site is not identified as an aggregate resource. Extraction of the
sand and sandstone resources are not considered to be economical compared to materials available
elsewhere within the county.

6.12 Permeability

The permeability of a soil measures how well air and water can flow within the soil. Soil permeability
varies according to the type of soil and other factors.

The infiltration rate of a soil refers to how much water a type of soil can absorb over a specific time
period. Infiltration rates are determined by soil permeability and surface conditions, and usually are
measured in inches per hour.

The soils encountered in the test borings, at the time of drilling were silty to clayey sand and sandy clay.

The permeability of the sands is anticipated to be moderate to high. The permeability of the clay is
anticipated to be low,

7.0 POTENTIAL GEOLOGIC CONDITIONS

The El Paso County Engineering Criteria Manual recognizes and delineates the difference between
hazards and constraints. A geologic hazard is one of several types of adverse geologic conditions
capable of causing significant damage or loss of property and life. Geologic hazards are defined in
Section C.2.2 Sub-section E.1 of the ECM. A geologic constraint is one of several types of adverse
geologic conditions capable of limiting or restricting construction on a particular site. Geologic
constraints are defined in Section C.2.2 Sub-section E.2 of the ECM. The following sections discuss
potential geologic conditions that commonly exist within El Paso County, Colorado.

7.1 Landslides

Landslides are a form of mass wasting slope failure that consists of relatively rapid downward sliding,
falling, or flowing of a mass of soil, rock, or a mixture of the two. Landslides typically have one or
more distinct failure surfaces. They typically occur on slope sides where the shear strength of a material
is exceeded by the driving mass or weight of the material and may be induced by the presence of
groundwater, heavy precipitation, and seismic events.

The entire area appears to lie outside the mapped areas of previous landslide and/or unstable slopes
according to the electronic (online) version of the Colorado Landside Inventory map prepared by the
Colorado Geological Survey (CGS) located at:

htips://cologeosurvey.maps.arcgis.cony/apps/webappviewer/index . html?1d=9dd73db7fbc3413%abe5 1599
3962648

Neither unstable slopes nor apparent signs of ongoing slope movement were observed on the property.
7.2 Rackfail

Rockfall is the falling of a newly detached mass of rock from a cliff or down a very steep slope, and is
considered to be a type of landslide with a very rapid rate of down-slope movement. It usually occurs on
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mountainsides or other steep slopes during periods of abundant moisture and frequent freeze-thaw
cycles, and is caused by the loss of support from undemeath or detachment from a larger rock mass. Ice
wedging, root growth, or ground shaking, erosion or chemical weathering may start the fall. The rocks
may freefall, bounce, tumble, roll, or slide down slope and can vary considerably in size.

The subject site does not have steep slopes with large boulders above or around it to generate rockfall.
The subject property is not considered to be prone to rockfall.

7.3 Debris Flow and Debris Fans

Debris flows consist of water with a high sediment load of sand, cobbles and boulders flowing down a
stream, ravine, canyon, arroyo or gully, and are typically activated by heavy or Jong-term rains or
snowmelts which cause rapid erosion and transport of surficial materials down slope of drainages.
Debris fans are created when debris flows reach a valley with a much lower gradient. As the energy
level drops, the sediment load is deposited creating the fan shape.

The potential for the development of significant debris flows was not observed on the surface of the
property.

7.4 Faults and Seismicity

Review of the Geologic Map of the Colorado Springs Quadrangle and Map of Areas Susceptible to
Differential Heave in Expansive, Steeply Dipping Bedrock, City of Colorado Springs, Colorado
indicates the Ute Pass Fault lies approximately [0 miles to the west of the proposed residential
development. According to the CGS, these faults are not considered to be recently active. However,
they have been active during geologic times and could affect the site if they did rupture.

Information presented by the CGS indicates that several recent earthquakes have occurred in the vicinity
of the Ute Pass Fault near Colorado Springs and Woodland Park. The earthquakes, with magnitudes in
the range of 3.0 to 3.9, occurred approximately from 1962 to 2007.

Earthquakes felt at this site will most likely result from minor shifting of the granite mass within the
Pikes Peak Batholith which includes pull from minor movements along faults found in the Denver basin.
Ground motions resulting from small earthquakes are more likely to affect structures at this site and witl
likely only affect slopes stability to a minimal degree.

In accordance with the International Building Code, 2012/2015, seismic design parameters have been
determined for this site. The Seismic Site Class has been interpreted from the results of the soil test
boring drilled within the project site. The USGS seismic design tool has been used to determine the
seismic response acceleration parameters. USGS output is presented in Appendix B. The soil on this site
is not considered susceptible to liquefaction. The following recommended Seismic Design Parameters
are based upon Seismic Site Class D, and a 2 percent probability of exceedance in 50 years. The Seismic
Design Category is “B”,
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Mapped MCE Adjusted
Period Spectral Site MCE Spectral | Design Spectral
(sec) Response Coefficients Response Response
Acceleration Acceleration | Acceleration {(g)
(2) (g)
0.2 Ss 10.168 Fa 1.6 Shas 0.268 | Sgs 0.179
1.0 Si 0.059 Fy 2.4 Smi 0.142 | S 0.095
Notes: MCE = Maximum Considered Earthquake

g = acceleration due to gravity
The USGS Seismic Output is presented in Appendix B.
7.5 Steeply Dipping Bedrock

Steeply dipping bedrock is a geological hazard common along the Rocky Mountain Front Range
piedmont where uplified sedimentary formations containing thin layers of moderately to highly
expansive shale are encountered near the ground surface e.g., Noe and Dodson 1995; Noe 1997.
Problematic formations in the region, most notably the Pierre Shale, are characterized by relatively thin
vertically oriented beds that can exhibit dissimilar swelling characteristics from one particular bed to the
next.

The site is lies outside of the mapped zone of areas susceptible to differential heave in expansive steeply
dipping bedrock. Bedrock was not encountered in the test borings drilled for this investigation.
Indications of dipping bedrock were not observed in the soil samples collected. The site is generally not
considered to be prone to steeply dipping bedrock.

7.6 Unstable or Potentially Unstable Slopes

Slope stability is the potential of soil covered slopes to withstand and undergo movement. The stability
of a slope is determined by the balance of shear stress and shear strength. Previously stable slopes may
initially be affected by preparatory factors, making the slope conditionally unstable. Factors that may
trigger a slope failure may be climatic events that can make a slope actively unstable, leading to mass
movements. Mass movements can be caused by an increase in shear stress, such as loading, lateral
pressure, and transient forces. Alternatively, shear strength may be decreased by weathering, changes
in pore water pressure, and organic material,

According to the LDC, Chapter 8.4.2 Section B.3 Unsuitable Building Areas, areas that are identified as
having certain characteristics "... shall be deemed unsuitable for building and shall be identified as no
build areas on the plat.” One such characteristic is "dreas where slopes are greater than 30%." These
areas have typically been designated as "No Build" areas in the recent past.

Unstable slopes greater than 30 percent or apparent signs of ongoing slope movement were not observed
around or on the property. The subject site is also not in an area identified as containing unstable slopes
in the Colorado Landslide Inventory map referenced in section 7.1 of this report.
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Mitigation

Long term fill slopes should be limited to areas supported by foundation walls or other engineered
components, unless adequately benched into the bedrock. Long term cut slopes in the upper soil should
be limited to no steeper than 3:1 (horizontal:vertical).

We believe the surficial soils will classify as Type C materials as defined by OSHA in 29CFR Part
1926, date January 2, 1990. OSHA requires temporary slopes made in Type C materials be laid back at
ratios no steeper than 1.5:1 (horizontal to vertical) unless the excavation is shored or braced. Flatter
slopes will likely be necessary should groundwater conditions occur.

7.7 Ground Subsidence

Subsidence is the motion of the ground surface (usually, the Earth's surface) as it shifts downward
relative to a datum such as sea-level.

Common causes of land subsidence from human activity are pumping water, oil, and gas from
underground reservoirs; dissolution of limestone aquifers (sinkholes); collapse of underground mines;
drainage of organic soils; and initial wetting of dry soils (hydrocompaction).

The presence of sinkholes and collapse were not observed on the site. The site lies outside of the
Colorado Springs Subsidence Investigation report (Dames and Moore, 1985). Evidence of underground
mining in the presence of coal was not encountered in the test boring samples. The site is generally not
considered to be prone to ground subsidence.

7.8 Hydrocompactive and Potentially Expansive Soils {(Moisture Sensitive Soils)

The subsurface materials at the site generally consist of silty to clayey sand and sandy clay. Based on the
test borings performed on site, the silty to clayey sand and sandy clay generally possess low swell
potential. Expansive bedrock was not identified on this site. It is anticipated that if these materials are
encountered can readily be mitigated with typical construction practices common to this region of El
Paso County, Colorado.

Mitigation

Shallow foundations are anticipated for structures within this development. Foundation design and
construction are typically adjusted for expansive soils. Mitigation of expansive soils are typically
accomplished by overexcavation and replacement with structural fill, subexcavation and/or replacement
with on-site moisture-conditioned soils. If loose sands are encountered, mitigation of hydrocompactive
soils can be accomplished by overexcavation and replacement with structural fill, subexcavation and
replacement with on-site moisture-conditioned soils, and/or the use of a geogrid reinforced fill.

7.9 Radon

"Radon Act 51 passed by Congress set the natural outdoor level of radon gas (0.4 pCi/L) as the target
radon level for indoor radon levels.

The 80925 zip code located in El Paso County, has an EPA assigned Radon Zone of 1. A radon zone of
1 predicts an average indoor radon screening level greater than 4 pCi/L, which is above the
recommended levels assigned by the EPA. Black Forest is located in a high risk area of the country. The
EPA recommends you take corrective measures to reduce your exposure fo radon gas.
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Most of Colorado is generally considered to have the potential of high levels of radon gas, based on the
information provided at: http://county-radon.info/CO/El Paso.html. There is not believed to be
unusually hazardous levels of radon from naturally occurring sources at this site.

Mitigation
Radon hazards are best mitigated at the building design and construction phases. Providing increased
ventilation of basements, crawlspaces, creating slightly positive pressures within structures, and sealing

of joints and cracks in the foundations and below-grade walls can help mitigate radon hazards.
7.10 Flooding and Surface Drainage

The Jimmy Camp Creek “east tributary” resides along the southern property boundary. The Flood
Insurance Study report and Flood Imsurance Rate Map for FEMA Map Number 08041C0957 dated
March 17, 1997, has been modified per LOMR Case No. 14-08-0534P,

The Jimmy Camp Creek “east tributary"” resides in Zone AE, which is defined by FEMA as areas subject
to inundation by the 1-percent-annual chance-flood event determined by detailed methods. This area is
shown hatched on the Geologic Conditions Map, Figure 21

The remainder of the site now lies in the Zone X. Zone X is defined by FEMA as an area of minimal
flood hazard that is determined to be outside the Special Flood Hazard Area and higher than the
elevation of the 0.2-percent-annual-chance (or 500-year) flood.

7.11 Springs and High Greundwater

Based on the site observations, review of the Fountain Quadrangle of El Paso County, 7.5 minute series
(Topographic) dated 2000, and Google Earth images dating back to September 1999, springs do not
appear to originate on the subject site. Groundwater was encountered at depths ranging from 12 to 23
feet in the test borings for this investigation at the time of drilling and when checked 29 days subsequent
to drilling.

Fluctuations in groundwater and subsurface moisture conditions may occur due to variations in rainfall
and other factors not readily apparent at this time. Development of the property and adjacent properties
may also affect groundwater levels.

Mitigation;
If shallow groundwater conditions are encountered during the Site Specific Soils Investigations and
Open Excavation Observations, mitigations can include a combination of surface and subsurface

drainage systems, vertical drainboard, etc.

In general, if groundwater was encountered within 4 to 6 feet of the proposed basement slab elevation,
an underslab drain should be anticipated in conjunction with the perimeter drain. Perimeter drains are
anticipated for each individual lot to prevent the infiltration of water and to help control wetting of
potentially expansive and hydrocompactive soils in the immediate vicinity of foundation elements. It
must be understood that the drain is designed to intercept some types of subsurface moisture and not
others. Therefore, the drain could operate properly and not mitigate all moisture problems relating to
foundation performance or moistare intrusion into the basement area.
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7.12 Erosion and Corrosion

The upper sands encountered at the site are susceptible to erosion by wind and flowing water. The
sandstone at this site typically has low resistivity values (less than 2,000 ohm-cm) and is likely to be
potentially corrosive to buried, ferrous metal piping and other structures.

Mitigation:

Due to the nature of the soils on the site it is anticipated that the majority of the surficial soils (silty to
clayey sand) is subject to erosion by wind or water. The majority of the site has low lying vegetation that
is reducing the potential for erosion, During construction disturbance of the site most likely will occur
around the buildings site and may require regrading and revegetation. Further recommendations for
Erosion Controf are discussed in section 7.15

7.13 Surface Grading and Drainage

The ground surface should be sloped from the buildings with a minimum gradient of 10 percent for the
first 10 feet. This is equivalent to 12 inches of fall across this 10-foot zone. If a 10-foot zone is not
possible on the upslope side of the structure, then a well-defined swale should be created a minimum 5
feet from the foundation and sloped parallel with the wall with 2 minimum slope of 2 percent to
intercept the surface water and transport it around and away from the structure. Roof drains should
extend across backfill zones and landscaped areas to a region that is graded to direct flow away from the
structure. Homeowners should maintain the surface grading and drainage recommended in this report to
help prevent water from being directed toward and/or ponding near the foundations.

Landscaping should be selected to reduce irrigation requirements. Plants used close to foundation walls
should be limited to those with low moisture requirements and irrigated grass should not be located
within 5 feet of the foundation. To help control weed growth, geotextiles should be used below
landscaped areas adjacent to foundations. Impervious plastic membranes are not recommended.

Irrigation devices should not be placed within 5 feet of the foundation. Irrigation should be limited to the
amount sufficient to maintain vegetation. Application of more water will increase the likelihood of slab
and foundation movements.

The recommendations listed in this report are intended to address normal surface drainage conditions,
assuming the presence of groundcover (established vegetation, paved surfaces, and/or structures)
throughout the regions upslope from this structure. However, groundcover may not be present due to a
variety of factors (ongoing construction/development, wildfires, etc.). During periods when
groundeover is not present in the "upslope” regions, higher than normal surface drainage conditions may
occur, resulting in perched water tables, excess runoff, flash floods, etc. In these cases, the surface
drainage recommendations presented herein (even if properly maintained) may not mitigate all
groundwater problems or moisture intrusion into the structure. We recommend that the site plan be
prepared with consideration of increased runoff during periods when groundcover is not present on the
upslope areas.

7.14 Fill Soils

Fill soils were not encountered at the time of drilling. Fill soils could include (but are not limited to)
non-engineered fills, fill soils containing trash or debris, contaminated, fill soils that appear to have been
improperly placed and/or compacted, etc. If unsuitable soils are encountered during the Site Specific
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Soils Investigation and/or the Open Excavation Observation, they may require removal (overexcavation)
and replacement with compacted structural fill. The anticipated fill areas (af) are hatched on the
Geologic Condition Map, Figure 20,

Mitigation

If any man-placed fill is encountered, it is considered unsuitable for support of foundations. If unsuitable
fill soils are encountered during construction, they should be removed (overexcavated) and replaced
with compacted structural fill. If contaminated soils from the septic fields are encountered all soils
should be removed and disposed of properly. The zone of overexcavation shall extend to the bottom of
the unsuitable fill zone and shall extend at least that same distance beyond the building perimeter (or
lateral extent of any fill, if encountered first). Provided that this recommendation is implemented, the
presence of this fill is not considered to pose a risk to the proposed new structures.

7.15 Proposed Grading, Erosion Control, Cuts and Masses of Fill

Preliminary grading plans were provided (referenced above) and reviewed at the time the report was
issued. It is assumed based on the test borings for this investigation that the excavations will encounter
stlty to clayey sands and/or sandy clay. The on-site soils can be used as site grading fill.

The on-site soils are mildly susceptible to wind and water erosion. Minor wind erosion and dust may be
an issue for a short time during and immediately after construction. Should the problem be considered
severe during construction, watering of the cut areas may be required. Once construction is complete,
vegetation should be re-established.

Prior to placement of overlot fill or removal and recompaction of the existing materials, topsoil, low-
density native soil, fill and organic matter should be removed from the fill area. The subgrade should be
scarified, moisture conditioned to within 2% of the optimum moisture content, and recompacted to the
same degree as the overlying fill to be placed. The placement and compaction of fill should be
periodically observed and tested by a representative of RMG during construction.

7.16 Onsite Wastewater Treatment Systems

It is our understanding that on-site wastewater treatment systems are not proposed. Based on the
Preliminary Plan by Thomas and Thomas, sewer services will be dedicated to Widefield Water and
Sanitation District.

7.17 Special Recommendations

The Jimmy Camp Creek "east tributary” extends along the southern boundary of the site. Based on the
relative elevation of these water features to the proposed structures and the conditions encountered in the
subsurface soil investigation and the open excavation observation for each lot, additional drainage
features may be recommended. It appears the current Jimmy Camp Creek "cast tributary” alignment and
existing detention pond (C1-R) will remain undisturbed during construction.
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8.0 BEARING OF GEOLOGIC CONDITIONS UPON PROPOSED
DEVELOPMENT

Geologic hazards (as described in section 7.0 of this report) and geologic constraints (also as described
in section 7.0 of this report) were found to be present at this site.

The geologic hazards anticipated to affect this site are Faults/Seismicity and Radioactivity/Radon Gas.
The most significant geologic constraints to development recognized at this site are pofenfial for
expansive and hydrocompactive soils. It may be necessary to design and implement mitigation

alternatives at the site.

The geologic conditions encountered at this site are relatively common to the immediate area and
mitigation can be accomplished by implementing common engineering and construction practices.

9.0 BURIED UTILITIES

Based upon the conditions encountered in the exploratory test borings, we anticipate that the soils
encountered in the utility trench excavations will consist of silty to clayey sands, (SM and SC) sandy silt
{ML) and sandy clay (CL. and CH). It is anticipated that the sands will be encountered at loose to
medium dense relative densities, the clays at medium stiff to very stiff consistencies. Depending on the
depth of excavations, temporary shoring and hydraulic water pumps may be required to prevent the
collapse of trenches and the accumulation of water at the bottom of the excavation.

We believe the sand and clays will classify as Type C materials as defined by OSHA in 29 CFR Part
1926. OSHA requires that temporary excavations made in Type B and C materials be laid back at ratios
no steeper than 1:1 (horizontal to vertical) and 1%:1 (horizontal to vertical), respectively, unless the
excavation is shored and braced. Excavations deeper than 20 feet, or when water is present, should
always be braced or the slope designed by a professional engineer.

Utility mains such as water and sanitary sewer lines are typically placed beneath paved roadways. The
settlement of the utility trench backfill can have a detrimental effect on pavements and roadway
surfaces. We recommend that utility trench backfill be placed in thin loose lifts, moisture conditioned as
required and compacted to the recommendations outlined in the Backfill section of this report. The
placement and compaction of utility trench backfill should be observed and tested by a representative of
RMG Engineers during construction.

It is a common local practice for underdrains to be placed at the bottom of sanitary sewer trenches
within drive lanes. Underdrains placed in the sanitary sewer trenches in areas where groundwater is
anticipated will likely be the "active" type, which uses a perforated drain pipe. In areas where
groundwater is not anticipated, “passive” type underdrains may be used. Typical underdrain details are
presented in Figures 22 and 23. If an underdrain system is used, it will likely necessitate construction
and maintenance of a pumping station to collect and redirect the discharge from the underdrain system.
At this time an underdrain system is not anticipated. One potential alternative to this approach would be
to provide individual sump pits and pumps for each residence to collect and redirect discharge water
from all recommended subsurface foundation drains. If this option is selected, care should be taken to
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ensure that the sump pumps have outfall to a location that is graded to direct the discharge water away
from: the surrounding structures and to a suitable collection or drainage area.

10.0 PAVEMENTS

Preliminary Roadway Layout plans were provided prior to the report issue date. Roadways throughout
the proposed development are anticipated to be classified as Urban/Residential, Local and Residential
Collectors and 2-lane Minor Arterials in accordance with Appendix D of the ECM. The actual
pavement section design for individual streets will be completed following overlot grading and rough
cutting of the street subgrade.

For preliminary planning purposes, estimated full-depth pavement sections have been evaluated based
on current design criteria. For purposes of this report, we anticipate the subgrade soils will primarity
have an American Association of State Highway and Transportation Officials (AASHTO) Soil
Classification of A-2-4, A-4, A-6, A-7-5, and A-7-6 with an estimated California Bearing Ratio (CBR)
value of approximately 3 to 10.

The above value is for preliminary planning purposes and may vary upon final design, dependent upon
the soil material used for subgrade construction.

11.0 ANTICIPATED FOUNDATION SYSTEMS

Based on the information presented previously, conventional shallow foundation systems consisting of
standard spread footings/stemwalls are anticipated to be suitable for the proposed residential structures.
It is assumed that the deepest excavation cuts will be approximately 6 to 8 feet below the final ground
surface not including overexcavation which may be required on a lot-by-lot basis.

Due to its swell potential, the sandy clay is generally not suitable for support of spread footing
foundations or floor slabs. Where expansive soils are encountered near spread footing foundation or
floor slab levels, they should be removed and replaced with granular, non-expansive structural fill.
Foundation systems which may reduce or eliminate the need for overexcavation include (but are not
limited to) post-tension slabs-on-grade, integral stiffened (ribbed) slab foundations, driller pier (caisson)
foundations with or without a structural floor, etc.

If loose or hydrocompactive sands are encountered, they may require additional compaction. In some
cases, removal and recompaction may be required for loose soils. Similarly, if shallow groundwater
conditions result in unstable soils, unsuitable for bearing of residential foundations, these soils may
require stabilization or overexcavation and replacement prior to construction of foundation components.

The foundation system for each lot should be designed and constructed based upon recontmendations
developed in a detailed Subsurface Soil Investigation completed after site development activifies are
complete. The recommendations presented in the Subsurface Soil Investigation should be verified by an
Open Excavation Observation following the excavation on each lot.

11.1 Subexcavation and Moisture-Conditioned Fill

Based upon the field exploration and laboratory testing, subexcavation and replacement is not
anticipated. However, prior to performing excavation and/or filling operations, vegetation, organic and
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deleterious material shall be cleared and disposed of in accordance with applicable requirements. The
excavation should extend to a minimum depth below and laterally beyond the bottom of foundations as
determined based on final grading plans.

11.2 Foundation Stabilization

Groundwater and loose soils were encountered at the time of drilling, if moisture conditions encountered
at the time of the foundation excavation result in water flow into the excavation and/or destabilization of
the foundation bearing soils, stabilization techniques should be implemented. Various stabilization
methods can be employed, and can be discussed at the time of construction. However, a method that
affords potentially a reduced amount of overexcavation {versus other methods) and provides increased
performance under moderately to severely unstable conditions is the use of a layered geogrid and
structural fill system.

Additionally, dependent upon the rate of groundwater flow into the excavation, a geosynthetic vertical
drain and an overexcavation perimeter drain may be required around the lower portions of the
excavation to allow for installation of the layered geogrid and structural fill system.

11.3 Foundations Drains

A subsurface perimeter drain is recommended around portions of the structure which will have habitable
or storage space located below the finished ground surface. This includes crawlspace areas but not the
walkout trench, if applicable.

Groundwater conditions were encountered in the test borings at the time of field exploration. The
proposed detention ponds appear to be located at proposed basement foundation elevations. Depending
on the conditions encountered during the lot specific Subsurface Soil Investigation and the conditions
observed at the time of the Open Excavation Observation, additional subsurface drainage systems may
be recommended.

One such system is an underslab drainage layer to help intercept groundwater before it enters the slab
area should the groundwater levels rise. In general, if groundwater was encountered within 4 to 6 feet of
the proposed basement slab elevation, an underslab drain should be anticipated. Another such system
would consist of a subsurface drain and/or vertical drain board placed around the perimeter of the
overexcavation to help intercept groundwater and allow for proper placement and compaction of the
replacement structural fill. Careful attention should be paid to grade and discharge of the drain pipes of
these systems.

it must be understood that the drain systems are designed to intercept some types of subsurface moisture
and not others. Therefore, the drains could operate properly and not mitigate all moisture problems
relating to foundation performance or moisture intrusion into the basement area.

i11.4 Structural Fill

Areas to recetve structural fill should have topsoil, organic material, or debris removed. The upper 6
inches of the exposed surface soils should be scarified and moisture conditioned to facilitate compaction
(usually within 2 percent of the optimum moisture content) and compacted to a minimum of 95 percent
of the maximum dry density as determined by the Standard Proctor test (ASTM D-698) or to a mininum
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of 92 percent of the maximum dry density as determined by the Modified Proctor test (ASTM D-1557)
prior to placing structural fill.

Structural fill placed on slopes should be benched into the slope. Maximum bench heights should not
exceed 4 feet, and bench widths should be wide enough to accommodate compaction equipment.

Structural fili shall consist of granular, non-expansive material. It should be placed in loose lifts not
exceeding 8 to 12 inches, moisture conditioned to facilitate compaction (usually within 2 percent of the
optimum moisture content) and compacted to a minimum of 92 percent of the maximum dry density as
determined by the Modified Proctor test, ASTM D-1557. The materials should be compacted by
mechanical means.

Materials used for stractural fill should be approved by RMG prior to use. Structural fill should not be
placed on frozen subgrade or allowed to freeze during moisture conditioning and placement.

11.5 Design Parameters

The allowable bearing pressure of the subsurface soils should be determined by a detailed site specific
Subsurface Soil Investigation and verified by and Open Excavation Observation, as noted above.

12.0 DETENTION STORAGE CRITERIA

The purpose of this investigation is to characterize the subsurface soils pertinent to embankment
construction, and to provide recommendations regarding embankment construction. This report has been
prepared in accordance with the requirements outlined in the El Paso County Land Development Code
(LDC), the Engineering Criteria Manual (ECM) Section 2.2.6 and Appendix C.3.2.B, and the El Paso
County (EPC) Drainage Criteria Manual, Volume 1 Section 11.3.3.

2.1 Detention Storage Criteria

Detention pond embankments that impound water above the natural grade of the land are considered
dams under rules and regulation promulgated by the State of Colorado Department of Natural
Resources. Rules and Regulations for Dam Safety and Dam Construction have been developed to
provide guidance to design engineers and constructors. Dams are regulated as jurisdictional dams or
non-jurisdictional dams. In accordance with E! Paso County Drainage Criteria Manual, Volume 1,
Section 6.6, embankments associated with Creekside at Lorson Ranch, Filing No. 1 detention ponds
CR2 and CR3 do not include features that can be considered dams and are not subject to the State dam
rules and regulations. Based upon the Creekside at Lorson Ranch Filing No. | Early Grading and
Erosion Plans, these ponds will be cut into the existing natural terrain and will not impound water above
the natural ground level.

The purpose of our report is to comply with the referenced guidelines and provide pertinent geotechnical
information upon which to base the design and construction of pond embankments. This report presents
the findings of the investigation performed by RMG and our recommendations regarding detention pond
construction.
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12.2 Embankment Recommendations

In the event that embankments become necessary the following general construction recommendations
are applicable. Embankments should be constructed in accordance with applicable sections of the El
Paso County Engineering Criteria Manual, the El Paso County Drainage Criteria Manual, and the El
Paso County Land Development Manual. The following recommendations are in accordance with the El
Paso county DCM Volume 2, Extended Detention Basin (EDB), Design Procedure and Criteria,
paragraph 8.

The ground area to receive embankments should be cleared and grubbed to a minimum depth of two-feet
to remove grass, shrubs, trees, roots, stumps, and other organic material. The exposed soil should be
moisture conditioned to facilitate compaction (usually within 2 percent of the optimum moisture
content) and compacted to a minimum of 95 percent of the maximum dry density as determined by the
Modified Proctor test (ASTM D-1557). The prepared surface should present a firm and stable condition.

Embankment should be constructed as structural fill on a prepared stable base. On-site native soil when
screened of all deleterious material and cobbles greater than 6-inches in any dimension is suitable for
embankment construction. Structural fill should be placed in 10-inch loose lifts and moisture
conditioned to facilitate compaction (usually within 2 percent of the optimum moisture content) and
compacted to a minimum of 95 percent of the maximum dry density as determined by the Modified
Proctor test (ASTM D-1557).

Structural fill placed on slopes should be benched into the slope. Maximum bench heights should not
exceed 4 feet, and bench widths should be wide enough to accommodate compaction equipment.
Structural fill should not be placed on frozen subgrade or allowed to freeze during moisture conditioning
and placement. To verify the condition of the compacted soils, density tests should be performed during
placement. The first density tests should be conducted when 24 inches of fill have been placed.

13.0 ADDITIONAL STUDIES

The findings, conclusions and recommendations presented in this report were provided to evaluate the
suitability of the site for future development. Unless indicated otherwise, the test borings, laboratory test
results, conclusions and recommendations presented in this report are not intended for use for design and
construction. A site specific Subsurface Soil Investigation will be required for all proposed structures
including (but not limited to) residences, retaining walls and pumphouses, commercial buildings, etc.

To develop recommendations for construction of the proposed roadways, a pavement design
investigation should be performed. This investigation should consist of additional test borings, soil
laboratory testing and specific recommendations for the design and construction of roadway pavement
sections.

14.0 CONCLUSIONS

Based upon our evaluation of the geologic conditions, it is our opinion that the proposed development is
feasible. The potential for hydrocompactive and expansive soils and flooding, the geologic hazards
identified are not considered unusual for the Front Range region of Colorado. Mitigation of geologic
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hazards is most effectively accomplished by avoidance. However, where avoidance is not a practical or
acceptable alternative, geologic hazards should be mitigated by implementing appropriate planning,
engineering, and local construction practices.

Potential mitigation alternatives include (but are not limited to) overexcavation and replacement of
unsuitable soils and the design and construction of surface and subsurface drainage systems which are
commonly used in the El Paso County vicinity.

Revisions and modifications to the conclusions and recommendations presented in this report may be

issued subsequently by RMG based upon additional observations made during grading and construction
which may indicate conditions that require re-evaluation of some of the criteria presented in this report.

15.0 CLOSING

This report is for the exclusive purpose of providing geologic hazards information and preliminary
geotechnical engineering recommendations. The scope of services did not include, either specifically or
by implication, evaluation of wild fire hazards, environmental assessment of the site, or identification of
contaminated or hazardous materials or conditions. Development of recommendations for the mitigation
of environmentally related conditions, including but not timited to, biological or toxicological issues, are
beyond the scope of this report. If the owner is concerned about the potential for such contamination or
conditions, other studies should be undertaken.

This report has been prepared for Lorson Ranch Metro District No. 1 in accordance with generally
accepted geotechnical engineering and engineering geology practices. The conclusions and
recommendations in this report are based in part upon data obtained from review of available
topographic and geologic maps, review of available reports of previous studies conducted in the site
vicinity, a site reconnaissance, and research of available published information, soil test borings, soil
laboratory testing, and engineering analyses. The nature and extent of variations may not become
evident until construction activities begin. If variations then become evident, RMG should be retained to
re-evaluate the recommendations of this report, if necessary.

Our professional services were performed using that degree of care and skill ordinarily exercised, under
similar circumstances, by geotechnical engineers and engineering geologists practicing in this or similar
localities. RMG does not warrant the work of regulatory agencies or other third parties supplying
information which may have been used during the preparation of this report. No warranty, express or
implied, is made by the preparation of this report. Third parties reviewing this report should draw their
own conclusions regarding site conditions and specific construction techniques to be used on this
project.

If we can be of further assistance in discussing the contents of this report or analysis of the proposed
development, from a geotechnical engineering and/or geologic hazards point-of-view, please feel free to
contact us,
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/" SOILS DESCRIPTION

CLAYEY SAND

i
% SANDY CLAY

SILTY SAND

UNLESS NOTED OTHERWISE, ALL LABORATORY
TESTS PRESENTED HEREIN WERE PERFORMED BY:
RMG - ROCKY MOUNTAIN GROUP
2910 AUSTIN BLUFFS PARKWAY
COLORADO SPRINGS, COLORADO

SYMBOLS AND NOTES

STANDARD PENETRATION TEST - MADE BY DRIVING A SPLIT-BARREL SAMPLER INTO
THE SOIL BY DROPPING A 140 LB. HAMMER 30", IN GENERAL ACCORDANCE WITH ASTM
D-1586. NUMBER INDICATES NUMBER OF HAMMER BLOWS PER FOOT (UNLESS

OTHERWISE INDICATED).

UNDISTURBED CALIFORNIA SAMPLE - MADE BY DRIVING A RING-LINED SAMPLER INTO
THE SOIL BY DROPPING A 140 LB. HAMMER 30", IN GENERAL ACCORDANCE WITH ASTM
XX p-3550. NUMBER INDICATES NUMBER OF HAMMER BLOWS PER FOOT (UNLESS

OTHERWISE INDICATED).

FREE WATER TABLE
DEPTH AT WHICH BORING CAVED

BULK DISTURBED BULK SAMPLE

AUG  AUGER "CUTTINGS"

4,5 WATER CONTENT (%)

/
4

'

ROCKY MOUNTAIN GROUP \ / \

Gt EXPLANATION OF

et TEST BORING LOGS FIGURENo. 5

oS DATE 8/10/18

Eokyada Spings, CO BOILS
18) 5430600
mwcmomne.o%w’enm.mnwkﬂomm /\_ /\;

JOB No. 164808




. ES . =
ésr BORING: 1 - i £ | TEST BORING: 2 o ” & ;\
DATE DRILLED: E g || % |B} oarEoruLED: E |glhl &5 |8
6125118 T @] & |8 ] emsns T 22| & |&
I = |[= 0 G = 2 |= 0 3
ELEVATION {FT): b 5= = @ | ELEVATION (FT): n o z 2 @«
GROUNDWATER @ 23.0° o “1 S | B | crouNDwaTER @20.0° 0 9 K
7124118 « = i 7418 o z
CLAY, SANDY, with clayey sand % SAND, SILTY, tan, loose to
seams, light brown, medium stiff / medium dense, moist
to stiff, moist to wet %
% 7 8 48
L JE— [ —
1 17 10 {88
[V I o —
15 10 143
15— 15— ‘
. 7
CLAY, SANDY, brown, stiff,
moist to wet ”////;
. i
20 203«%//%
v %/
/ 7 282
26— | .
10
30 /
4 ROCKY MOUNTAIN GROUP ~ \( ™\
JOB No. 164808
ARDHITEQTS
= (RMG TEST BORING FIGURE No. 6
ENGESINEERS LOG
e DATE 8/10/18
Coplarnao Spingys, CO 80318
\_ L Y—— A A\ ,J




. £ . 2
éST BORING: 3 —~ " L | & | Testsormne: 4 ~ w e \'-;:\
DATE DRILLED: ing g Ui F | E | oateoruen: £ glul & |E
/25118 £ 2 L o g | srsns & g g o 8
ELEVATION (FT): T & 4 z e | ELEVATION (FT) X b < = x
GROUNDWATER @ 20.0° fal 9 £ | GROUNDWATER @ 19.0° fal o E
7124118 @ z | rans & z

P
CLAY, SANDY, with sandy silt / ] SAND, SILTY, {an, medium
seams, Eght brown, stiff to very . / denss, moist
stiff, moist to wet %
/ 10 1171 10 78
5 M%] [ ——
% 16 [26.3] CLAY, SANDY, light brown, 11 |28.7
10— . medium stiff to stff, moist to wet 10—
21 }153 7 20.1
15 d L [ Jo—
14 [318 )
20—
11 [34.8 7 324
25 25
4 ROCKY MOUNTAIN GROUP N Y4 ™
JOB No. 164808
AFCHITEOLTS
oy o, TEST BORING FIGU
St s T RENo. 7
EMNEBINEERS LOG
xS et DATE 8/10/18
Cadorado Spiage, CO 52912
\ memmmgﬂmm.mqwm j\ /)\L )




. = . s
ésvr BORING: § - " L | & | TESTRORING: 6 ~ ” e \*;\
DATE DRILLED: £ g (Wl & | £ | DATEDRILLED: £ glul B |E
6/25/18 E S|%| 5 |G| omne E 28 % |8
ELEVATION (FT): & =l = o | ELEVATION {FT): & s z s =
GROUNDWATER @ 18.0° (=] e © E GROUNDWATER @ 15.0° a 9 5
7124118 o 2 | weans @ z

SAND, SILTY, light brown, SAND, SILTY, light borwn, ExR
medium dense, moist medium dense, moist ANEE
11 |03 i 6 |58
5 ——
CLAY, SANDY, brown, very stiff, / FEL
moist 1 % MRS
% A 20 (262 K 7 |55
j O — / 10
/ CLAY, SANDY, brown, stiff, ///
. // moist "1 /
SAND, SILTY, TO CLAYEY, light ] /
brown, very loose to loose, moist ‘ 114 ‘/z 1
to wet L X 15 qu %
<
NEP SAND, CLAYEY, brown, loose,
PR moist o wet W
CLAY, SANDY, brown, very stiff, \VA %/
maist fo wet = ] %
% ] 3 1248 7 {266
20— %
25 7 |23z
CLAY, SANDY, brown, maoist to
wet to wat
'3 ROCKY MOUNTAIN GROUP N \f ™y
JOB No. 164808
ARCHITECTS
iy Moty Tostng TEST BORI NG FIGURE N 8
Forensicy Cw2, Panning Q.
EMNGINEEHS LOG
RS O DATE  8/10/18
Spings, TO BII12




. & . P
é&T BORING: 7 o~ £ | £ | TesTBORING: 8 — £ :\
DATE DRILLED: L gl 5 B | bATE DRILLED: iy g8 B 2
6/25/18 z 2lg o § 6/25118 z 2z o g
ELEVATION (FT): & = zl £ = | etevaTion FT: a 52| = =
GROUNDWATER @ 14.0° fa) “r 0 E | crROUNDWATER @ 140" 0 ] ke
7124118 m z | 7rans m@ S
CLAY, SANDY, dark brown, ? CLAY, SANDY, light brown, ﬂ/
medium stiff to very stiff, most to 1 / medium stiff to stiff, moist to wet . /
wel ] % | %
"% 27 |20.8 _%_ 17 (14
. W%Z ; M%A
w/ T M/ 15 178
10~———/ - 10——-/
AV AV
256
15— T 15|
] | 7 |z84
20— 20—
25 ] 7. B - 7 |295
( ROCKY MOUNTAIN GROUR \ [ \" “
JOB No. 164808
ARCHITELTS
o RM G ooy TEST BORING FIGURENo. 9
ENGINEEAS LOG
w&&m DATE 8/10/18
\_ S L N— A A J




. 2 . 2
é&'f BORING: 8 — o & 2 | TESTBORING: 10 —~ " [I z\
DATE DRILLED: E o |ul ;‘1 DATE DRILLED: & oiw| g
6125118 = 2 g g) § | ezsns z g g g 8
ELEVATION (FT): ) n|3g 2 g | ELEVATION (FT): & 51Z| 2 e
GROUNDWATER @ 16.0° a 9 E GROUNDWATER @ 18.0° (a 9 k=
7124118 m 2 | weans @ E
CLAY, SANDY, with sandy silt / SAND, SILTY, light brown, loose,
seams, light brown, medium stiff, 7 / moist
moist %
% 8 [157 g |87
5 — L J—
SAND, SILTY, light brown, loose, BN
maoist to wet
12 | 58| CLAY, SANDY, dark brown, / 11 |78
10— medium St to SHE, moist 10—
8 (65 7 18 [200
15— 16— P57
CLAY, SANDY, light brown,
medium sfiff, moist z T
12 |23s8
20—t 20 ]
7 24.8
25— ST
8 25.0
\_ %
4 ROCKY MOUNTAIN GROUP ~N N ™\
JOB No. 164808
AECHITEOLTS
Sruckt s e F E No.
ENGINEERS LOG
i DATE 8/10/18
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T/EST BORING: 11 — & 75 TEST BORING: 12 — w i ?.;,\
DATE DRILLED: L |g|@] & |E|oaeoruen: E g8 § |&
6/25/8 r 2lg| o & | srzsns x @izl o 5

. = w Q ) = § 0] 0
ELEVATION (FT): & Slg| = = | ELEVATION (FYY: o P 2 w
[/2] w 74} Ll
GROUNDWATER @ 17.0° 2 Q k2 | GROUNDWATER @ 120° 5] o E
7124118 @ z | wzams @ S
SAND, SILTY, light brown, loose, SAND, SILTY, brown, loose, L
molst maist Tk
11 |130 § |[104
5 —
Rl
CLAY, SANDY, with sandy silt %
seams, medium stiff to stiff, 7 /
moist fo wet _%
5 {68 _% 8 |349
1cw%2
v %
6 4.0 10 329
! 15M%
CLAY, SANDY. tight brown, _%//'
medium stiff, mo:gt fo :\?;n 7] %
20 ] ZOW%
| 6 205 _% g8 (253
. .
4 ROCKY MOUNTAIN GROUS IV \f ™
JOB No. 164808
ARCHITEOTS
= (RMG ) == TEST BORING FIGURE No. 11
ENGINEERS LOG
wﬁm DATE 8/10/18
\_ umeconoen G cnucogeoo AL A Y,




-

~

Test Boring Depth | Content Dennrsyity Liquid | Plastioity| getaned N E"P?:‘i\"‘" % Swelll USCs

ho- ’ (%) (peh’ | Limit | Index | NoaSive| 300 Sieve Prossure | Collapse | Classification
1 4.0 14.1

1 9.0 16.9 90.3 42 17 389 0.5 5C
1 14.0 15.3

1 19.0 334

2 4.0 46

2 9.0 8.8

2 14.0 4.3 106.7 NP NP 305 -2.0 SM
2 240 29.2

3 4.0 17.1 39 12 93.0 ML
3 9.0 26.3

3 14.0 15.3 108.4 3.2

3 19.0 318

3 24.0 34,8

4 4.0 7.6

4 9.0 28.7 59 29 99.0 CH
4 14.0 20.1

4 24.0 324

5 4.0 10.3

5 9.0 26.2

5 14.0 11.4 93.9 NP NP 35.1 - 1.5 SM
5 19.0 245

5 24.0 23.7

6 4.0 5.8

6 8.0 5.5 NP NP 0.0 18.1 S
6 19.0 26,6

6 240 26.0

6 29.0 222

7 4.0 20.8

7 9.0 17.7 32 13 65.3 CcL
7 14.0 256

7 24.0 279

8 4.0 11.4

8 9.0 17.9

8 19.0 28.1 35 19 94.3 CL

(\ ROCKY MOUNTAIN GROUP N N /\
R TECTS JOB No. 164808
perdactrd - SUMMARY OF FIGURE No. 12
= (IRMG ) %= | LABORATORY TEST
ENGINEEFS RESULTS PAGE 1 OF 2
-~ DATE 8/10/18
kw00 00
\_ sovmtionomn CABE et A A J
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Test Boring Dopth | Contant | Denaity | Liauid | Plasticity Rotained % E"::’i‘;"“ % Swell/ uscs
No. P (%) {pch Limit Index ! Np.4 Sieve ngg ’gige:'eo' Pﬂ(!:;sfl;re Collapse | Classification

8 24.0 29.5

9 4.0 15.7 NP NP 0.0 825 ML
9 9.0 5.9
9 14.0 6.5
g 24.0 24.8
10 4.0 9.7
10 8.0 7.8

10 14.0 20.9 77.4 46 24 62.5 0.0 CL
10 19.0 23.8
10 28.0 25.0
11 4.0 13.0

11 8.0 6.6 NP NP 0.0 241 SM
11 14.0 14.0
11 24.0 20.5
12 4.0 10.4

12 8.0 34.9 85.0 NP NP 95.3 0.7 ML
12 14.0 32.9
12 24.0 253

/\ ROCKY MOUNTAIN GROUP N \( /\
JOB No, 164808
pun— ~RA L J— SUMMARY OF FIGURE Np. 12
= (RMG ) %% | LABORATORY TEST
ENGINER S RESULTS PAGE 2 OF 2

. DATE 8/10/18

Sovmon S, G
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Archiectird

Foreasics

ARCHITECTS

RMG

ENGINEEFRS

2910 Amstin B2 Pariwsey
{iskorat Spinga, COBOH18
(779} 460500
SOUTHERN GOLORADO, DENVER METRO, NORTHERN COLORAO

Gt
aterads Taving

G, Ploneicg

DATA

JOB No. 164808

SOIL CLASSIFICATION| rcureno. 12

DATE  8/10/18
A\

LS, SIEVE OPENING IN INCHES LS, SIEVE NUMBERS HYDROMETER
3 5 134 1234 4 10 it 4G 100 200
I N I S B | | | l Ja
100
e
90
80
T
o
ug-*?l}
EESO
o
=
950
<
£40
z =
230
ui
a
20
10
0
HD 10 L 6.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL .SAND SILT OR CLAY
coarse ! fine coarse medium fine
Test Boring Depth (ft} Classification iL | PL | P
e 1 9.0 CLAYEY SAND{SC) 42 | 25 17
m: 2 14.0 SILTY SAND(SM} NP | NP | NP
Af 3 4.0 SILT{ML) 39 | 27 12
*i 4 9.0 FAT CLAY{CH) 59 | 30 29
@ 5 14.0 SILTY SAND{SM) NP | NP | NP
Test Boring Depth (it) | %Gravel | %Sand %Silt | %Clay
& 1 9.0 38.9
m; 2 14.0 30.5
Al 3 4.0 83.0
*i 4 9.0 98.0
@: 5 14.0 35.1
4 ROCKY MOUNTAIN GROUP ~N N ™




ENGINEERS

10 Avatin Baefty Parkueny
Colordo Spings, CO 86315
{119} 5480500
SOUTHERN CERORADS, DENVER METRE, NORTHERM COLGRADG

DATA

U5, SIEVE OPENING IN INCHES 115, SIEVE NUMBERS HYDROMETER
3 15 134 UmE 4 10 20 4 00 200
100 l N A N I l &_____‘1 L — l Q
T,
90 ‘&\ K
N Y
80 x
I
L4
%70
b o
2 \
#s0 \
2 \
o
=40
=
iT)
230 \
23]
8 N
20
10
0
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL S AND SILT OR CLAY
coarse fine coarse| medium ] fine
Test Boring Depih (ft) Classification LL | PL Pl
© 6 9.0 SILTY SAND{SM) NP | NP | NP
> 7 9.0 SANDY LEAN CLAY(CL) 32 19 13
A| 8 19.0 LEAN CLAY(CL) 3 | 16 19
*| 9 4.0 SILT with SAND(ML) NP | NP { NP
@ 10 14.0 SANDY LEAN CLAY(CL) 46 | 22 | 24
Test Boring Depth (ft) | %Gravel | %Sand | %Sit | %Clay
€ 6 8,0 0.0 81.9 18.1
w7 9,0 65.3
4| 8 19.0 24.3
*x| 9 4.0 0.0 17.5 82.5
@| 10 14.0 62.5
4 ROCKY MOLINTAIN GROLIP ~7 Y ™\
JOB No. 164808
ARCHITELDTS
= (RMG ) = |SOIL CLASSIFICATION| fcureno. 14

DATE 8/10M18

)

LN




U.S. SIEVE OPENING IN INCHES LS, SIEVE NUMBERS HYDROMETER
3 15 134 12308 4 10 20 40 100 200
100 | N O N | l & é\\ I| l El’_
% N
\
=80 \
g \
%70 \
& \
0% \
Z
@50
0
§40 \
I_
Z \
30
i Nt
20
10
0
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL ,SAND SILT OR CLAY
coarse l fine coafsel medium | fine
Test Boring Depth (ft) Classification tL | PL | PI
e 1 8,0 SILTY SAND({5M) NP | NP | NP
w12 9.0 SILT(ML) NP | NP | NP
Test Boring Depth (ft) | %Gravel | %Sand Y Silt t %Clay
e 11 8.0 0.0 75.9 241
m; 12 9.0 95.3
r ROCKY MOUNTAIN GROUP N ~ ™

JOB No. 164808

s== | SOIL CLASSIFICATION| riourene. 15
A DATA

ARCHITECTS

RMG

ENGINEERSDS

DATE 8M10/18
. vy

2910 Aust' Bila Pikwey
Cokormdo Spings, €O 8031
{719) 5480600 /
BOUTHERN COLORADD, DENVER METRO, NORTHERN COLORADO ) \




100 1 !000 . 10,000
PROJECT: Creekside at Lorson Ranch, Filing No, 1 E! Paso County, Colorado SAMPLE LOCATION: 1@9FT
SAMPLE DESCRIPTION: SAND, CLAYEY NATURAL DRY UNIT WEIGHT: 80.3 PCF
NOTE: SAMPLE WAS INUNDATED WITH WATER AT 1,000 PSF NATURAL MOISTURE CONTENT: 16.8%
PERCENT SWELUCOMPRESSION: 0.5

\“\

] N\
: )

100 . 1!000 10,000
PROJECT: Creekside at Lorson Ranch, Filing No. 1 El Pase County, Colorade SAMPLE LOCATION: 2@ 14 FT
SAMPLE DESCREPTION: SAND, SILTY NATURAL DRY UNIT WEIGHT: 106.7 PCF
NOTE: SAMFPLE WAS INUNDATED WITH WATER AT 1,000 PSF NATURAL MOISTURE CONTENT: 4.3%
PERCENT SWEELL/COMPRESSION: - 2.0
4 ROCKY MOUNTAIN GROUP N \ 4 N

JOB No, 164808

o, SWELL/CONSOLIDATION | ficure NG, 16
. TEST RESULTS

s Ao ki DATE 8/10/18

Coicpeks Spign, CO SHHE

SWHQEMCDLDEADO.D‘S:LRLE‘IRO, NORTHERN CLLORADD j \ ‘/ \ )

ARCHITEGTS
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SOUTHERN COLORADG, DENVER WETRO. NORTHERN COLORADO

S/

/ ] l\ \
’ ‘ \ \
-1 \\ =
. \\ \
z 2 \,\e <
-3 \\
9 4 AN
-5
-6
-7
-8
9
100 ‘!p,OOO 10,000
PROJECYT: Creekside at Lorson Ranch, Fifing No. 1 Ei Pase County, Colorado SAMPLE LOCATION: 3@ 14 FT
SAMPLE DESCRIPTION: CLAY, SANDY NATURAL DRY UNIT WEIGHT: 108.4 PCF
NOTE: SAMPLE WAS INUNDATED WITH WATER AT 1,000 PSF NATURAL MOISTURE CONTENT: 15.3%
PERCENT SWELL/COMPRESSION: 3,2
1
0 i e
.-\"""-0
-1
-2 \
-3 \\
[ —4 —h“"‘_’—-’ﬁ
-5
-6
7
-8
-9
100 1 5000 10,000
PROJECT: Creekside at Lorson Ranch, Filing No, 1 El Paso County, Colorado SAMPLE LOCATION: 5@ 14 FT
SAMPLE DESCRIPTION: SAND, SH.TY NATURAL DRY UNIT WEIGHT: 93.8 PCF
NOTE: SAMPLE WAS INUNDATED WITH WATER AT 1,000 PSF NATURAL MOISTURE CONTENT: 11.4%
\ PERCENT SWELL/COMPRESSION: - 1.5 /
4 ROCKY MOUNTARN GROUP ~N N ™
JOB No, 164808
ARCHITECTS
Fonsics Cid, Plarcing o 17
ENGINEERS TEST RESULTS
s s s DATE  8/10/18
Coleede Spings, CQ 82978
£719) 518.08%0

A




0 LN
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) \\\
Z -3 \
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-5
o
o 6
o
-7
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100 11000 . 10,000
PROJECT: Creeksida at Lorson Ranch, Filing No, 1 Ei Paso County, Colorado SAMPLE LOCATION: 10 @ 14 FT
SAMPLE DESCRIPTION: CLAY, SANDY NATURAL DRY UNIT WEIGHT: 77.4 PCF
NOTE: SAMPLE WAS INUNDATED WITH WATER AT 1,000 PSF NATURAL MOISTURE CONTENT: 20.9%
PERCENT SWELL/COMPRESSION: 0.0
1
0 L
\_\
p B N
\\“\I\
-2 \
.3 <
-5
@
-6
-7
-8
-9
100 1[000 10,000
PROJECT: Creekside at Lorson Ranch, Filing No. 1 El Paso County, Colorado SAMPLE LOCATION: 12@9FT
SAMPLE DESCRIPTION: CLAY, SANDY NATURAL DRY LINIT WEIGHT: 85.0 PCF
NOTE: SAMPLE WAS INUNDATED WITH WATER AT 1,000 PSF NATLIRAL MOISTURE CONTENT: 34,8%
PERCENT SWELL/COMPRESSION: 0.7
4 ROCKY MOUNTAIN GROUP N Y4 ™
JOB No. 164808
ARCHETEOTS
e RMG ) &= SWELL/CONSOLIDATION | ricure No. 18
Feranics Aoy .
ENGINEERS TEST RESULTS
oty S s DATE  8/10/18
Cokorassa Spinge, CO 50913
K SOUTHERY COLORADG, DOER Mo THO, HORTHERY COLIRADE ) \ / N J/




OavHOT10O ‘AINNOD O8Vd 3

(9102-01,-9 1Va( I 'ON LOHLSIJ OHIIN HONVH NOSHOT Y

1201-0¢g¢€ (026)

02908 0D 'suead / Aejeain

dNOYD NIVINNOW AMD0YH

L ON NI S26.689 (c00)
6. "N b HONVEH NOSHO'T LV SAISHIaHO 10033 rma SuaanionT
0.090'91@9(‘56'—;9) D w H
so8vol. oNgOr S3adAL TIOS vasn A 00t ooy BL03LIHDNY

\

7

REFER TO SECTION 6.3, PAGE & OF THE

GECOLOGY AND 5CIL8 REPORT
FOR S0IL EXPLANATIONS

NOT TO SCALE
BASE MAP PROVIDED BY: LS SOIL CONSERVATION SERVICE

AN

o




0¢-Old

‘ON LAZHS

dVA BNOLLIONOD
DDOTIOID TVHINTO

L "ON “LOI¥.SIO
OML3W HONVY NOSHO'T
0D 'ALNNOD 0SVd T3
"ON ONITI4 ‘NOSHOT
1V 3AISM3Fd0

I

0644-b¥5 (BLL) “

D UoUeD 7 ojqend
sriZ-aap (6L4)
TR0 THSWnUoyy
2208289 (12)
950 Wied PUEIPOOI
LL0L-0E€ (026)

02908 0D 'suea3 / Aopaug
T8I0 WeGHoN
5.16-889 (E0E)

21108 02 'poome|bu3
O30 [eUe)
0090-8¥5 (61.2)

81608

00 'sBupdg opeuojog
GILJO Woyinos

dNOYO NIVLNNOW AXO0H
SH3IANIONT

DINH

SL0ILIHDHY

\_ 808vSl  MEx)

\

UONINSI0D JO D) Du) |8 BWioL0d UoREADSqO
DOYPAPIRD SIS 10] D) 1 U U eDy

£0 pAipha) 80 €M AL SN ASE|0)
ApB-A0dE U SUNMN PARPaI AG PISUS

‘usganusues sprud-weisq ;o ANIGISTY SUT SUCKIPUOS JHTMpINOIS MBTCYS [CRUSIOS 'O
FUR(PSUNNILD ) SINJIRIGT FOS AAREUNEXD I P 2500] i0) UIEDRY T

uoigpuod 21lojeel Bupwolo; eu) 0) DupLits SUCRUDIRLLIOTW) DD80S-10] JOp{sIDs ou

PIMYALS S 1 GSHL) o ubtsup uoj E e BulpaDid o) viopY

ul e (e U A o 4 peus Ll s vseunsans sgods Lilg

UOFIEI pritt BupRaL

1 K PR LN ) 185

BCTRUAL ) OF VOUALOD ABALEI DRI 03¢ SUOLIELOD 2100040 sy | "s{os salttwespiy

FO AA|SUCCED J0) [RIUNGd DY) 6) PAIEIDI G5(%D 0P 9] E45003 0 Spitsey 2LoRab 1y
Puaaiod dul ssaamen spieeey esbiopa b ueoypulis oo 20 a1y ToAM) AnoR upmanogy Aoy
AQ PAHAINAT SRR _OPRISIY UGS DEBY [3 16T UMY IR0 591 UOA3Y ABII3S Pun Sing v

“Sluawased abeueip i poocyd oa
154 JEUS ORI |0 Mol) 3G S2AGI] PIFES 1o BuidnIEpUD] J0 SIEPRI0W SA06A) S RIARG “Ausdnud
Joy gBnauy) puts uf 28uusp Jotem wunys sodoid BulLIEW J0) diGSuDSSD) b UG Audcaid iy

A

‘SNOLLIONOD ANV SNOILWVLON 219017039

upidpooy)) audeiBojshud - wL

(%Z1-G) saclo|s epiapow
©1 2)1usb uo yooupag pup
WNIAN|OD ‘WRIAN| R 2|aR1G - VT

ADOT0ID ONIAIFINIONT

3IvI5 OL ION

¥

B|PUG D4IB| - by
unan|ip SjGeg - 1P
4 1PIPuNe - Je

ADOTOID TYINID

)




ARCHITEGTE

164808

R P,

[N
! Fl
e s
I E )
i &,

(719) 548-0600
Contral Office;

Greelay / Evans, CO 80820
(970} 330-1071

Englowood, CO 80112
Wi

(303) 686-3475

Nertharn Offica:

City:

o Park

1719} 4B8-2145
Pugbiy 7 Ca:
{713) S44-7750

Monumant Offica:

{719) 687-6077

O¥L
Q0

} "ON ONII4 ‘'NOSHO'

v

+ONLORILSIO
I HONV NOSHO
'ALNNOD 0Svd 13

JAISMI4HO

FIvL8 OL AON

%

b

IV ENGE j

st

ERIEL-

R R e E N G R R BT

LA
{3gIAGY

A00T BE ASNONY 031va
RO AL JISIASY vIUY

U
RIS N

\\\./

HEINTE

THY

TN

N\

v BEY E DN RS T

Sing oAy A
EL AT

PR AR RN
SINE Y QIO
AENIG A ONYE L




NOTE: TO BE USED IN CASES WHERE
GROUNDWATER 1 FOUND DURING
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APPENDIX A
GUIDELINE SITE GRADING SPECIFICATIONS

Guideline Site Grading Specifications

Description: Unless specified otherwise by local or state regulatory agencies, these guideline
specifications are for the excavation, placement and compaction of material from locations indicated on
the plans, or staked by the Engineer, as necessary to achieve the required elevations. These
specifications shall also apply to compaction of materials that may be placed outside of the project.

General: The Geotechnical Engineer shall approve fill materials, method of placement, moisture
contents and percent compactions, and shall give written approval of the compacted fill.

Clearing Site: The Contractor shall remove trees, brush, rubbish, vegetation, topsoil and existing
structures before excavation or fill placement is commenced. The Contractor shall dispose of the
cleared material to provide the Owner with a clean job site. Cleared material shall not be placed in areas
to receive fill or where the material will support structures, Clearing shall also include removal of
existing fills that do not meet the requirements of this specification and existing structures.

Preparation of Slopes or Drainage Areas to Receive Fifl: Natural slopes or slopes of drainage gullies
where grades are 20 percent (5:1, horizontal to vertical) or steeper shall be benched prior to fill
placement. Benches shall be at least 10 feet wide. Benches may require additional width to
accommodate excavation or compaction equipment. At least one bench shall be provided for each 5 feet
or less of vertical elevation difference. The bench surface shall be essentially horizontal perpendicular
to the slope or at a slight incline into the slope.

Scarifying: Topsoil and vegetation shall be removed from the ground surface in areas to receive fill.
The surface shall be plowed or scarified a minimum of 12 inches until the surface is free from ruts,
hammocks or other uneven features which would prevent uniform compaction by the equipment to be
used.

Compacting Area to Receive Fill: After the area to receive fill has been cleared and scarified, it shall
be disked or bladed until it is free from large clods, moisture conditioned to a proper moisture content
and compacted to the maximum density as specified for the overlying fill. Areas to receive fill shall be
worked, stabilized, or removed and replaced, if necessary, in accordance with the Geotechnical
Engineer’s recommendations in preparation for fill.

Fili Materials: Fill material shall be free from organic material or other deleterious substances, and
shall not contain rocks or lumps having a diameter greater than six inches. Fill materials shall be
obtained from cut areas shown on the plans or staked in the field by the Engineer or imported to the site
and shall be approved by the Geotechnical Engineer prior to placement. It is recommended that the fill
materials have nil to low expansion potential, i.e., consist of silty to slightly clayey sand.

¢ The moisture-conditioned materials should be placed in maximum 6" compacted lifts. These
materials should be compacted to a minimum of 92 percent of the maximum Modified Proctor
dry density or 95 percent of the maximum Standard Proctor dry density. Material not ineeting
the above requirements shall be reprocessed.
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Materials used for moisture-conditioned structural fill should be approved by RMG prior to use.
Moisture-conditioned structural filt should not be placed on frozen subgrade or allowed to freeze during
moisture conditioning and placement.

Moisture Content: Fill materials shall be moisture conditioned to within limits of optimum moisture
content specified. Sufficient laboratory compaction tests shall be made to determine the optimum
moisture content for the various soils encountered in borrow areas or imported to the site.

The contractor may be required to add moisture to the excavation materials in the borrow area if, in the
opinion of the Geotechnical Engineer, it is not possible to obtain uniform moisture content by adding
water to the fill material during placement. The Contractor may be required to rake or disk the fill soils
to provide uniform moisture content through the soils.

The application of water to embankment materials shall be made with watering equipment, approved by
the Geotechnical Engineer, which will give the desired results. Water jets from the spreader shall not be
directed at the embankment with such force that fill materials are eroded.

Should too much water be added to the fill, such that the material is too wet to permit the desired
compaction to be obtained, compacting and work on that section of the fill shall be delayed until the
material has been allowed to dry to the required moisture content. The Contractor will be permitted to
rework the wet material in an approved manner to hasten its drying.

Compaction of Fill Areas: Selected fill material shall be placed and mixed in evenly spread layers.
After each fill layer has been placed, it shall be uniformly compacted to not less than the specified
percentage of maximum density. Fill materials shall be placed such that the thickness of loose material
does not exceed 10 inches and the compacted [ift thickness does not exceed 6 inches.

Compaction, as specified above, shall be obtained by the use of sheepsfoot rollers, multiple-wheel
pneumatic-tired rollers, or other equipment approved by the Geotechnical Engineer. Granular fill shall
be compacted using vibratory equipment or other equipment approved by the Geotechnical Engineer.
Compaction shall be accomplished while the fill material is at the specified moisture content.
Compaction of each layer shall be continuous over the entire area.

Muoisture Content and Density Criteria:

A. Fill placed in roadways and utility trenches should be moisture conditioned and
compacted in accordance with El Paso County Specifications.
B. Fill placed outside of roadways and utility trenches should be compacted to at least 92%

of the maximum Modified Proctor density (ASTM D-1557) or at least 95% of the
maximum Standard Proctor density (ASTM D-698) at a moisture content within 2% of
optimum.

Compaction of Slopes: Fill slopes shall be compacted by means of sheepsfoot rollers or other suitable
equipment. Compaction operations shall be continued until slopes are stable, but not too dense for
planting, and such that there is no appreciable amount of loose soil on the slopes. Compaction of slopes
may be done progressively in increments of three to five feet in height or after the fill is brought to its
total height. Permanent fill slopes shall not exceed 3:1 (horizontal to vertical).




Density Testing: Field density testing shall be performed by the Geotechnical Engineer at locations and
depths of his choosing. Where sheepsfoot rollers are used, the soil may be disturbed to a depth of
several inches. Density tests shall be taken in compacted material below the disturbed surface. When
density tests indicate the density or moisture content of any layer of fill or portion thereof is below that
required, the particular layer or portion shall be reworked until the required density or moisture content
has been achieved.

Observation and Testing of Fill: Observation by the Geotechnical Engineer shall be sufficient during
the placement of fill and compaction operations so that he can declare the fill was placed in general
conformance with Specifications. All observations necessary to test the placement of fill and observe
compaction operations will be at the expense of the Owner.

Seasonal Limits: No fill material shall be placed, spread or rolled while it is frozen, thawing, or during
unfavorable weather conditions. When work is interrupted by heavy precipitation, fill operations shall
not be resumed until the Geotechnical Engineer indicates the moisture content and density of previously
placed matertals are as specified.

Reporting of Field Density Tests: Density tests made by the Geotechnical Engineer shall be submitted
progressively to the Owner. Dry density, moisture content, percent compaction, and approximate
location shall be reported for each test taken.
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ZIJSGS Design Maps Summary Report

User-Specified Input
Report Title Creekside at Lorson Ranch, Filing No. 1
Tue August 7, 2018 21:05:46 UTC

Building Code Reference Document 2012/2015 International Building Code
(which utilizes USGS hazard data available in 2008)

Site Coordinates 38.73373°N, 104.64357°W
Site Soil Classification Site Class D - “Stiff Soil”
Risk Category I/II/III
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For information on how the SS and S1 values above have been calculated from probabilistic (risk-targeted) and
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select the “2009 NEHRP" building code reference document.
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Although this information is a product of the U.S. Geological Survey, we provide no warranty, expressed or implied, as to the
accuracy of the data contained therein. This tool is not a substitute for technical subject-matter knowledge.
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Seil surveys contain information that affects land use planning in survey areas.
They highlight soil limitations that affect vafious land uses and provide information
about the properties of the soils in the survey areas. Soil surveys are designed for
many different users, including farmers, ranchers, foresters, agronomists, urban
planners, community officials, engineers, developers, builders, and home buyers.
Also, conservationists, teachers, students, and specialists in recreation, waste
disposal, and poliution control can use the surveys to help them understand,
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil
properties that are used in making various land use or land treatment decisions.
The information is intended {o help the land users identify and reduce the effects of
soil limitations on various fand uses. The landowner or user is responsible for
identifying and complying with existing laws and regulations.,

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some
cases. Examples include soif quality assessments (hitp://www.nres.usda.goviwps/
portalinrcs/main/soilsfhealth/) and ceriain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
{hitps:foffices.sc.egov.usda.govliocalorfapp?agency=nrcs) or your NRCS State Soil
Scienfist {http:/fwww.nres.usda.goviwps/portal/nres/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet solils are poorly suited to use as
septic tank absorption fields, A high water table makes a soil poorly suited to
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States
Department of Agriculture and other Federal agencies, State agencies including the
Agricultural Experiment Stations, and local agencies. The Natural Resources
Conservation Service (NRCS) has leadership for the Federal part of the National
Cooperative Soil Survey.

Information about soils is updated periodicaily. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture {USDA) prohibits discrimination in afl its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genefic information, political beliefs, reprisal, or because alior a
part of an individual's income is derived from any public assistance program. (Not
all prohibited bases apply to all programs.) Persons with disabilities who reguire



alternative means for communication of program information (Braille, large print,
audiotape, etc.} should contact USDA's TARGET Center at {202) 720-2600 {voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of

- Civil Rights, 1400 independence Avenue, S.W., Washington, D.C. 20250-6410 or
call (800) 795-3272 {voice) or {202) 720-6382 (TDD}. USDA is an equal opportunity
provider and employer.
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How Soil Surveys Are Made

Soif surveys are made to provide information about the soils and miscellaneous
areas in a specific area. They include a description of the soiis and miscellaneous
areas and their location on the landscape and fables that show soil properties and
limitations affecting various uses. Soil scientists ochserved the steepness, length,
and shape of the slopes; the general pattern of drainage; the kinds of crops and
native plants; and the kinds of bedrock. They observed and described many soil
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the unconsolidated material in which the
soit formed or from the surface down to bedrock. The unconsolidated material is
devoid of roots and other living organisms and has not been changed by other
biological activity.

Currently, soils are mapped according fo the boundaries of major land resource
areas (MLRAs). MLRAs are geographically associated land resource units that
share common characteristics related to physiography, geclogy, climate, water

resources, soils, biological resources, and {and uses {(USDA, 2006). Soil survey
areas typically consist of paris of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that
is related to the geology, landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is associated with a particular kind
of iandform or with a segment of the landform. By observing the soils and
miscellaneous areas in the survey area and relating their position to specific
segments of the landform, a soil scientist develops a concept, or modsl, of how they
were formed. Thus, during mapping, this model enables the soil scientist to predict
with a consiterable degree of accuracy the kind of soil or miscellaneous area at a
specific focation on the landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate sail map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-vegetation-landscape relationship, are sufficient to
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soll color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them
to identify soils, After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxenomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and ¢character
of soil properties and the arrangement of horizons within the profile. After the soil
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scientists classified and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that
have similar use and management requirements. Each map unit is defined by a
unigue combination of soil components andfor miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components
of the map unit. The presence of minor components in a map unit in no way
diminishes the usefulness or accuracy of the data. The delineation of such
landforms and landform segments on the map provides sufficient information for the
development of resource plans. If intensive use of smali areas is planned, onsite
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field abservations in the process of producing a soil map.
The frequency of observalion is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the tandscape,
and experience of the soil scientist. Observations are made to test and refine the
soil-landscape modél and predictions and to verify the classification of the soils at
specific locations. Once the soil-landscape model is refined, a significantly smaller
number of measurements of individual soil properties are made and recorded.
These measurements may include fleld measurements, such as those for color,
depth to bedrock, and texture, and |laboratory measurements, such as those for
content of sand, silt, clay, salt, and other components. Properties of each soil
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for avery map unit
component. Values for some properties are estimated from combinations of other
properiies.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists
interpret the data from these analyses and tests as well as the field-observed
characteristics and the soil properties to defermine the expected behavior of the
soils under different uses. Interpretations for all of the soils are figld tested through
observation of the soils in different uses and under different levels of management.
Some interpretations are modified to fit local conditions, and some new
interpretations are developed to meet local needs. Data are assembled from other
sources, such as research information, production records, and field experience of
specialists. For example, data on crop yields under defined levels of management
are assembled from farm records and from field or plot experiments on the same
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on
such variables as climate and biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from year to year. For example,
soil scientists can predict with a fairly high degree of accuracy that a given soil will
have a high water table within certain depths in most years, but they cannot predict
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
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identified each as a specific map unit. Aerial photographs show trees, buildings,
fields, roads, and rivers, all of which help in locating boundaries accurately.



Soil Map

The soil map section includes the soil map for the defined area of interest, a list of
so0il map units on the map and extent of each map unit, and cartographic symbals
displayed on the map. Alsc presented are various metadata about data used to
produce the map, and a description of each soll map unit.
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Custom Soit Resource Report

Map Unit Legend

£l Paso County Area, Colorade {CO625)

Percent of ADI

Map Unit Symbol - Map Unit Name Acres in ADI

2 Ascalon sandy loam, 1403 12.5 1.5%
percent slopes

3 Ascalon sandy loam, 3{0 9 1.0 1.3%
percent slopes

10 Blendon sandy loam, 0 to 3 70.2 8.2%
percent slopes

28 Ellicott loamy coarse sand, 0 fo 75.7 8.8%
5 percent slopes

30 Fort Collins ioam, 0 fo 3 percent 24.8 2.8%
slopes

52 Manzanst clay loam, 0 to 3 315.6 37.0%
percent slopes

54 Midway clay loam, 3 to 25 37 0.4%
percent slopes

56 Nelson-Tassel fine sandy 129.4 15.2%
loams, 3 to 18 percent slopes

59 Nunn clay loam, 0 to 3 percent 854 10.0%
stopes

75 Razor-Midway complex 25.8 3.0%

104 Vona sandy loam, warm, O to 3 8.7 1.1%
percent slopes

108 Witey silt loam, 3 to 9 percent 89.2 10.5%
slopes

Totals for Area of Interest B52.7 100.0%

Map Unit Descriptions

The map units delineated on the detaited soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descripfions, along

with the maps, can be used fo determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according fo the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas for which it is named and some minor
componentis that belong to taxonomic classes other than those of the major soils.
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Custom Soil Resource Report

Most minor soils have properties similar to those of the dominant soil or soils in the
map unil, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
paiticular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called confrasting, or dissimilar, componenis. They
generzally are in smalf areas and could not be mapped separately because of the
scale used. Some small areas of strongly conirasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a
given area, the confrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not
mentioned in the descriptions, especially where the pattern was so complex that it
was impractical to make enough observations o identify all the soils and
miscellaneous areas on the landscape,

The presence of minor cormnponentis in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into fandiorms or
landform segments that have similar use and management requirements. The
delineafion of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
onsite investigation is needed to define and locate the soils and miscellaneous
areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properiies and qualities,

Soils that have profiles that are almost alike make up a soif series. Except for
differences in texture of the surface layer, all the soils of a series have major
harizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soi! phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The name of a scil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map uhlis are made up of two or more majer soils or miscellaneous areas.
These map units are complexes, assaoclations, or undifferentiated groups.

A complex consists of two or more soils or miscellanecus areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat simitar
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An assocration is made up of bwo or more geographically associated soils or
miscellanecus areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considered
practical or necessary to map the soils or miscellaneous areas separately. The
pattern and relative proportion of the soils or miscellaneous areas are somewhat
similar. Alpha-Beta association, 0 to 2 percent siopes, Is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
thai could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion

12



Custom Soil Resource Report

of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support fittle or no vegetation. Rock outcrop is an example.

13



Custom Soil Resource Report

El Paso County Area, Colorado

2—Ascalon sandy loam, 1 to 3 percent siopes

Map Unit Setting
National map unit symbol: 367q
Elevation: 5,500 to 6,500 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 47 to 50 degrees F
Frost-free period: 130 to 150 days
Farmland classification: Prime farmiand if irrigated

Map Unit Composition
Ascalon and similar soifs: 85 percent
Estimates are based on observations, descriptions, and transects of the mapunil.

Description of Ascalon

Setting
Landform: Flats
Landform position (three-dimensionalj: Talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Mixed alluvium and/or eolian deposits

Typicat profile
A - 0to 8inches: sandy loam
Bt - 8 to 21 inches: sandy clay loam
BC - 21 to 27 inches: sandy loam
Ck1 - 27 fo 48 inches: sandy loam
Ck2 - 48 fo 60 inches: loamy sand

Properties and qualities

Slope: 1 to 3 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 (Ksaf): Moderately highto
high (0.60 fo 2,00 infhr)

Depth fo water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Caleium carbonate, maximum in profile: 10 percent

Salinity, maximurn in profile: Nonsaline to very slightly saline (0.0 to 2.0
mmhos/cm}

Available water storage in profile: Moderate (about 7.1 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification {nonirrigated). 4e
Hydroloegic Soil Group: B
Ecological site: Sandy Plains LRU's A & B (RO69XY026C0O)
Other vegetative classification: SANDY PLAINS (069BY026C0O)
Hydric soif rating: No

14
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Minor Components

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

Pleasant
Percent of map unit:
Landform: Depressions
Hydric soil rafing: Yes

3—Ascalon sandy loam, 3 to 9 percent slopes

Map Unit Setting
National map unit symbol: 2{ny
Efevation: 3,870 o 5,960 feet
Mean annual precipitation: 13 to 18 inches
Mean annual air temperature: 46 fo 54 degrees F
Frost-free period: 95 to 155 days
Farmiand classification: Not prime farmland

Map Unit Composition
Ascalon and similar soiis: 85 percent
Minor componentis: 15 percent
Estimates are based on observations, descriptions, and fransects of the mapunit.

Description of Ascalon

Sefting
Landform: Interfluves
Landform position {two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Dowri-sfope shape: Linear
Across-slope shape: Linear
Parent material: Wind-reworked alluvium and/or calcareous sandy eolian deposits

Typical profile
Ap - 0 fo 6 inches: sandy loam
Bt1 - 6 fo 12 inches: sandy clay loam
Btz - 12 {o 19 inches: sandy clay foam
Bk1 - 19 to 35 inches: fine sandy loam
Bk2 - 35 fo 80 inches: fine sandy loam

Properties and qualities
Slope: 3 to 9 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately highto
high {0.60 to 5.98 in/fhr)

15
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Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profie: 10 percent

Salinily, maximum in profile: Nonsaline (0.1 to 1.9 mmhos/cm)
Sodium adsorplion ratio, maximun in profile: 1.0

Available water storage in profife: Moderate {about 7.1 inches)

Interpretive groups
Land capability classification {irrigated). 6e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B
Ecological sife: Sandy Plains (RO67BY(024C0)
Hydric soll rafing: No

Minor Components

Oinest
Percent of map unif: 10 percent
Landform: Interfluves
Landform position {two-dimensionaf): Backslope
Landform position (three-dimensionaf): Side slope
Down-slope shape: Linear
Across-sfope shape: Linear
Ecologicaf site: Sandy Plains {R067BY024C0)
Hydric soil rating. No

Vona
Percenf of map unit: 5 percent
Landform: Interfluves
Landform posilion (two-dimensional): Backslope
Landform posifion {three-dimensional): Side slope
Down-siope shape: Linear
Across-slope shape: Linear
Ecological site: Sandy Plains {RO67BY024C0)
Hydric soil rating: No

10—Blendon sandy loam, © to 3 percent slopes

Map Unit Setting
National map unit symbof. 3671
Elevation: 6,000 to 6,800 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature:! 46 to 48 degrees F
Frost-free period: 125 to 145 days
Farmiand classificafion: Not prime farmland

Map Unit Compaosition

Blendon and similar soils: 85 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Pescription of Blendon

Setting
Landform: Alluvial fans, terraces
Down-sfope shape: Linear
Across-slope shape: Linear
Parent materiaf: Sandy alluvium derived from arkose

Typical profile
A - 0to 10 inches: sandy loam
Bw -~ 10 {o 36 inches: sandy loam
C - 36 fo 60 inches: gravelly sandy loam

Properties and qualities
Slope: 0O to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacily of the most limiting layer to transmit waler (Ksat): Moderately high to
high (0.60 to 2.00 infhr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 2 percent
Available water storage in profile: Moderate (about 6.2 inches)

Interpretive groups
Land capabflily classification {irrigated): None specified
Land capabilily classification {nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: Sandy Foothill (R049BY210C0)
Hydric soif rating: No

Minor Components

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

Pleasant
Percent of map unit;
Landform: Depressions
Hydric soif rating: Yes

28--Ellicott loamy coarse sand, 0 to 5 percent slopes

Map Unit Setting
National map unit symbol: 3680
Flevation: 5,500 to 6,500 feet
Mean annuaf precipifation. 13 to 15 inches
Mean annual air temperature: 47 to 50 degrees F

17
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Frost-free period: 125 ko 145 days
Farmiand classification: Not prime farmiland

Map Unit Composition
Elficott and simifar solfs: 85 percent
Estimates are based on observalions, descripfions, and transects of the mapunit,

Description of EHicott

Setting
Landform: Flood plains, stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy alluvium

Typical profile
A - 0to 4 inches: loamy coarse sand
C - 4 to 60 inches: stratified coarse sand {o sandy loam

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat excessively drained
Runoff class: Very low
Capacity of the most limiting layer fo transmif water (Ksaf): High to very high (5.95
to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Frequent
Frequency of ponding: None
Available waler storage in profile: Low (about 4.1 inches)

Interpretive groups
Land capability classification {irrigated): None specified
Land capability classification (nonirdgated): Tw
Hydrologic Soif Group: A
Ecological site: Sandy Bottomland LRU’s A & B (RO6SXY031CO)
Other vegetalive classification: SANDY BOTTOMLAND (069AY031C0O)
Hydric soif rating: No

Minor Compenents

Fluvaquentic haplaquol
Percent of map unit:
Landform: Swales
Hydric soif rating: Yes

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

Pleasant
Percent of map unit:
Landform: Depressions
Hydric soil rating: Yes

18
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30—Fort Collins loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol; 3683
Elevation: 5,200 to 6,500 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period; 135 to 155 days
Farmland classification: Prime farmland if irrigated

Map Unit Compaosition
Fort colfins and similar soils: 85 percent
Estimates are based on observations, descriptions, and transects of the mapunit,

Description of Fort Collins

Sefting
Landform: Flats
Landform position {three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loamy aliuvium

Typical profile
A - 0to 8inches: loam
Bf - 9 to 16 inches: clay loam
Bk - 16 to 21 inches: clay loam
Ck - 21 fo 60 inches: loam

Properties and qualities

Siope: 0 to 3 percent

Depth fo restrictive feature: More than 80 inches

Natural drainage class: Well drained

Runoff class: Low

Capacily of the mast limifing layer to transmit water (Ksat): Moderately high to
high (0.57 to 2.00 infhr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 15 percent

Salinity, maximum in profife: Nonsaline to very slightly saline (0.0 to 2.0
mmhos/cm})

Available water storage in profie: High (about 10.1 inches)

Interpretive groups
Land capability classification {irrigated}: 2e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological sife: Loamy Plains (RO67BY002C0)
Other vegetative classification: LOAMY PLAINS (089AY006CO)
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Hydric soff rating: No

Minor Components

Pleasant
Percent of map unit:
Landform: Depressions
Hydric soil rating: Yes

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

52—WManzanst clay loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2wé4nr
Elevation: 4,060 fo 6,660 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 130 to 170 days
Farmiand classification: Prime farmland if irrigated

Map Unit Composition
Manzanst and similar soifs: 85 percent
Minor components: 15 percent
Estimafes are based on observations, descriptions, and transects of the mapunit.

Description of Manzanst

Setting
Landform: Terraces, drainageways
Landform position {three-dimensional}: Tread
Down-slope shape: Linear
Across-slope shape: Linear, concave
Parent material: Clayey alluvium derived from shale

Typical profile
A - 0fo 3inches: clay loam
Bt - 3o 12 inches: clay
Btk - 12 to 37 inches: clay
Bk1 - 37 to 52 inches: clay
Bk2 - 52 to 79 inches: clay

Properties and qualities
Slope: 0to 3 percent
Depth fo restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacily of the most limiting layer to transmit water {Ksat): Moderately low to
moderately high (0.06 to 0.20 infhr}
Depth to water table: More than 80 inches
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Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 15 percent

Gypsurn, maximum in profile: 3 percent

Salinity, maximum in profile; Slightly saline (4.0 to 7.0 mmhos/cm)
Sodiunm adsorption ratio, maximum in profile: 10.0

Available water slorage in profile: High (about 8.9 inches)

Interpretive groups
Land capabilily classification {irrigated). 3e
Land capability classification (nonirrigated). 4c
Hydrologic Soil Group: C
Ecological site: Saline Overflow (RO67BY037CQO)
Hydric soil rating: No

Minor Components

Ritoazul
Percent of map unit: 7 percent
Landform: Drainageways, interfluves
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Clayey Plains (RO67BY042C0)
Hydric soil rating: No

Arvada
Percent of map unil: 6 percent
Landform: Drainageways, interfluves
Down-slope shape: Linear
Across-slope shape: Linear
Ecological sife: Salt Fiat (RO67XY033C0O)
Hydric soil rafing: No

Wiley
Percent of map unit: 2 percent
Landform: Interfluves
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: L.oamy Plains (RO67BY002CQ)
Hydric soil rafing: No

54—Midway clay loam, 3 to 25 percent slopes

Map Unit Setting
National map unit symbol: 368y
Elevation: 5,200 to 6,200 feet
Mean annual precipitation: 12 to 14 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 135 to 155 days
Farmiand classification: Nof prime {farmiand
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Map Unit Composition
Midway and similar soils: 85 percent
Estimates are based on observations, descriptions, and fransects of the mapunit.

Description of Midway

Setting
Landform: Hills
Landform pasition (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Slope alfuvium over residuum weathered from shale

Typical profite
A - 0to 4 inches: clay loam
C - 4 fo 13 inches: clay
Cr- 13 o 17 inches: weathered bedrock

Properties and qualities

Slope: 3 to 25 percent

Depth to restrictive feature: 6 to 20 inches to paralithic bedrock

Nafural drainage class: Well drained

Runoff class: Medium

Capacity of the most limiting layer to transmif water (Ksat): Moderately low to
moderately high {(0.06 to 0.20 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 15 percent

Gypsum, maximum in profile: 15 percent

Salinity, maximum in profile; Very slightly saline to moderately saline (2.0 t08.0
mmhosfcm)

Sodium adsorption ratio, maximum In profile: 15.0

Available water storage in profile: Very low {about 2.2 inches)

interpretive groups
Land capabilily classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soif Group: D
Ecological sife; Shaly Plains LRU's A & B (RO68XY046C0)
Cther vegetative classification: SHALY PLAINS {069AY046C0)
Hydric soil rating: No

Minor Companents

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

Pleasant
Percent of map unit;
Landform: Depressions
Hydric soif rating: Yes
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56—Nelson-Tassel fine sandy loams, 3 to 18 percent slopes

Map Unit Setting
National map unit symbol: 3690
Elevation: 5,600 to 6,400 feet
Mean annual precipitation: 12 {o 14 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 135 to 155 days
Farmfand classification: Not prime farmland

Map Unit Composition
Nelson and simifar soils: 45 percent
Tassel and simifar soifs: 30 percent
Estimates are based on observations, descriptions, and fransects of the mapunif.

Description of Nelson

Setting
Landform: Hills
Landfaorm posifion (three-dimensional}: Crest, side slope
Down-slope shape; Linear
Across-siope shape: Linear
Parent material: Calcareous residuum weathered fram interbedded sedimentary
rock

Typicat profile
A - 0 to § inches: fine sandy loam
Ck - 5 to 23 inches: fine sandy loam
Cr- 23 to 27 inches: weathered bedrock

Propetties and qualities

Slope: 3 1o 12 percent

Depth to restrictive feafure: 20 to 40 inches to paralithic bedrock

Natural drainage class: Well drained

Runoff class: Medium

Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high
{0.06 to 2.00 in/hr)

Depth fo waler table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 10 percent

Salinity, maximum in profife: Nonsaline to very slightly saline (0.0 {o 2.0
mmhos/cm)

Available wafer storage in profife: Very low (about 2.8 inches)

interpretive groups
Land capabifity classification (irrigated): 4e
Land capability classification (nonirrigated). e
Hydrologic Soit Group: B
Ecological site: Shaly Plains (RO67BY045C0O)
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Other vegetalive classification: SHALY PLAINS (068AY(046CQ)
Hydric solf rating: No

Pescription of Tassel

Setting
Landform: Hills
Landform position {three-dimensional}: Crest, side slope
Down-slope shape: Linear
Across-siope shape: Linear
Parent material: Calcareous slope alluvium over residuum weathered from
sandstone

Typical profile
A - 0 to 4 Inches: fine sandy loam
C - 4 to 10 inches: fine sandy loam
Cr- 10 to 14 inches: weathered bedrock

Properties and qualities
Slope: 3 fo 18 percent
Depth to restrictive feature: 6 to 20 inches to paralithic bedrock
Natural dralnage class: Well drained
Runoff class: Medium
Capacily of the most limifing layer to transmit waler {Ksat): Moderately high (0.20
fo 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile; 10 percent
Available water storage in profile: Very low (about 1.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): Bs
Hydrologic Soil Group: D
Ecological sife: Shaly Plains (RO67BY045C0)
Other vegetative classification: SHALY PLAINS (0689AY046CO)
Hydric soil rating: No

Minor Components

Other soiis
Percent of map unit;
Hydric sofl rating: No

Pleasant
Percent of map unit:
Landform: Depressions
Hydric soil rating: Yes
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59—Nunn clay loam, 0 to 3 percent slopes

Map Unit Sefting
National map unit symbofl: 3693
Efevation: 5,400 to 6,500 feet
Mean annual precipitation: 13 to 15 inches
Mean annual air temperature: 46 to 50 degrees F
Frost-free period: 135 to 1565 days
Farmiand classification; Prime farmland if irrigated

Map Unit Composition
Nunn and similar soils: 85 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Nunn

Setting
Landform: Terraces, fans
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Mixed alluvium

Typical profile
A - 0Oto 12 inches: clay loam
Bt - 12 fo 26 inches: clay loam
BC - 26 fo 30 inches: clay lcam
Bk - 30 fo 58 inches: sandy clay loam
C-58toc 72 inches: clay

Properties and qualities

Slope: 0 to 3 percent

Depih 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): Moderately low to
moderately high (.06 to 0.20 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profite: 15 percent

Gypsum, maximum jn profife: 2 percent

Salinily, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0
mmhos/cm)

Avaifable water storage in profile: High (about 9.8 inches)

interpretive groups
Land capability classification (irrigated). 2e
Land capability classification (nonirrigated}: 3c
Hydrologic Soif Group: C
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Custom Soll Resource Report

Ecological site: Clayey Plains LRU's A & B (R069XY042C0O)
Other vegetative classification: CLAYEY PLAINS {069AY042C0)
Hydric soif raling: No

Minor Components

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

Pleasant
Percent of map unit:
Landform: Depressions
Hydric sofl rating: Yes

75—Razor-Midway complex

Map Unit Setting
National map unit symbol: 369p
Elevation: 5,300 to 6,100 feet
Mean annual pregcipitation: 12 to 14 inches
Mean annual air temperature: 48 to 52 degrees F
Frosi-free period: 135 to 155 days
Farmiand classification: Not prime farmland

Map Unit Comiposition
Razor and similar soils: 50 percent
Midway and similar soifs: 30 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Razor

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Concave, linear
Across-siope shape: Linear
Parent material: Clayey slope alluvium over residuum weathered from shale

Typical profile
A - 0to 4 inches: stony clay loam
Bw - 4 to 22 inches: cobbly clay loam
Bk - 22 to 29 inches: cobbly clay
Cr - 29 o 33 inches: weathered bedrock

Properties and qualities
Stope: 3 to 15 percent
Depth to restrictive feature: 20 to 40 inches to parafithic bedrock
Naturaf drainage class: Well drained
Runoff class: Medium
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Custom Soit Resource Report

Capacity of the most limiting layer to transmif water (Ksat): Moderately low to
moderately high {0.06 to 0.20 in/hr)

Depth to walter lable: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profife; 15 percent

Gypsum, maximum in profife: 5 percent

Salinity, maximum in profile: Moderately saline to strongly saline (8.0 to 16.0
mmhosfcm)

Sodium adsorption ratio, maximum in profile: 15.0

Available water storage in profile: Low (about 4.7 inches)

Interpretive groups
Land capability classification {irrigated): 6e
Land capability classification (nonirrigated): 6e
Hydrologic Soif Group: D
Ecaological site: Alkaline Plains LRU's A & B (R0O69XY047C0)
Other vegetative classification: ALKALINE PLAINS (069AY047CO)
Hydric soff rating: No

Description of Midway

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
" Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Stope alluvium over residuum weathered from shale

Typical profile
A - 0o 4 inches: clay loam
C -4 {o 13 inches: clay
Cr~- 13 fo 17 inches: weathered bedrock

Properties and qualities

Slope: 3 to 25 percent

Depth to restrictive feature; 6 fo 20 inches to paralithic bedrock

Natural drainage class: Welt drained

Runoff ¢lass: Medium

Capacity of the most limiting layer to transmit water (Ksat): Moderately low o
maoderately high (0.06 to 0.20 in/hr)

Depth to water fable: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 15 percent

Gypsum, maximum in profile: 15 percent

Salinity, maximum in profile; Very slightly saline to moderately saline (2.010 8.0
mmhos/cm)

Sodium adsorption ratio, maximum in profile: 15.0

Available water storage in profile: Very low {about 2.2 inches)

interpretive groups
Land capability classification (irrigated). None specified
Land capabilify classification (nonirrigated); Te
Hydrologic Soif Group: D
Ecological site: Shaly Plains LRU's A & B (R069XY046CQ)
Other vegelative classification: SHALY PLAINS (069AY045C0)
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Custom Soil Resource Report

Hydric soil rating: No

Minor Components

Pleasant
Percent of map unit:
Landform: Depressions
Hydric soil rating: Yes

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

104—Vona sandy loam, warm, 0 to 3 percent slopes

Map Unit Setting
Nationaf map unit symbol: 2516
Elevation: 3,580 to 6,000 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air femperature: 50 fo 54 degrees F
Frost-free period: 130 to 170 days
Farmiand classification: Not prime farmland

Map Unit Composition
Vona, warm, and similar soifs; B5 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Vona, Warm

Setting
Landform: Sand sheets
Landform position (fwo-dimensional); Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Eolian sands

Typicat profile
A - 0to 5 inches: sandy loam
Btf - 5to 12 inches: sandy loam
Bt2 - 12 io 17 inches: sandy loam
Bk - 17 fo 41 inches: sandy loam
BCk - 41 to 79 inches: loamy sand

Properties and qualities
Sfope: 0 to 3 percent .
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhaf excessively drained
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Custom Soil Resource Report

Capacity of the mos! limiting layer to transmit water (Ksat}: High (2.00 106.00
infhr)

Depth {o water fable: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcitm carbonate, maximum in profile: 15 percent

Gypsum, maximum in profile; 2 percent

Salinity, maximum in profile: Nonsaline to slightly saline (0.5 to 4.0 mmbhos/cm)

Sodium adsorption ratio, maximum in profite: 2.0

Available water storage in profile: Moderate (about 7.2 inches)

Interpretive groups

Land capability classification (irrigated): 4e

Land capability classification (nonirrigated). 4e

Hydrologic Soif Group: A

Ecological site: Sandy Plains {(RO878Y024CO)

Other vegetative classification: Loamy, Dry (G067BWQ19CO), Sandy Plains #24
(067XY024C0_2)

Hydric soil rating: No

Minor Components

Valent, warm

Percent of map unit: 5 percent

Landform: Sand sheets

Landform position (two-dimensional): Shouider, backslope

Landform posifion (three-dimensional): Crest, side slope

Down-slope shape: Convex

Across-siope shape: Convex

Ecological site: Deep Sand (ROB7BY(15CO)

Other vegetative classification: Sandy, Dry (GOS7TBWQ26CO0O), Deep Sands #15
{067XY015C0_3)

Hydric soil rating: No

Oinest, warm
Fercen! of map unit: 5 percent
Landform: Hilislopes
Landform position (two-dimensional): Summit, backslope
Landform position (three-dimensional): Crest, side slope
Down-sfope shape: Linear
Across-slope shape: Linear
Ecological sife: Sandy Plains (RO87BY024C0)
Other vegetative classification: Loamy, Dry (GO87BW019CO)
Hydric soil rating: No

Otero

Percent of map unit: 5 percent

Landform; Hillslopes

Landform posifion (two-dimensional); Shoulder, backslope

Landform position (three-dimensional); Side slope, head slope

Down-slope shape: Linear

Across-slope shape: Linear

Ecological site; Sandy Plains (RO67BY024C0)

Other vegetative classification: Loamy, Dry (GO67BW019CO), SANDY PLAINS
(067XY024C0_1)

Hydric soff rating: No
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Custom Soil Resource Report

108—Wiley silt loam, 3 to 9 percent slopes

Map Unit Setting
National map unit symbol: 367b
Elevation: 5,200 to 6,200 feet
Mean annual precipitation: 12 to 14 inches
Mean annual air femperature: 48 to 52 degrees F
Frosi-free period: 135 to 1565 days
Farmiand classification: Not prime farmland

Map Unit Composition
Wiley and similar soifs: 85 percent
Estimates are based on observations, descriptions, and fransects of the mapunit,

Description of Wiley

Setiing
Landform: Hills
Landform position (three-dimensional). Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Farent material: Calcareous silty eolian deposits

Typical profile
A - 0to 4inches: silt loam
Bt -4 to 16 inches: sili loam
Bk - 16 to 60 inches: silt loam

Properties and qualities

Siope: 310 9 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Well drained

Runoff class: Medium

Capacity of the most limiting layer to transmit water (Ksat): Moderately highto
high (0.60 to 2.00 in/hr)

Depth to wafer table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Caleium carbonate, maximum in profile: 15 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0t0 2.0
mmhosfcm)

Available water sforage in profile: High {about 11.5 inches)

interpretive groups
Land capability classification (irrigated). 4e
Land capability classification {nonirrigated): 6e
Hydrologic Soil Group: B
Ecological site: Loamy Plains (ROB7BY002CO)
Other vegelative classification: LOAMY PLAINS (068AY006CO)
Hydric soil rating: No
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Custom Soil Resource Report

Minor Components

Pleasant
Percent of map unit:
Landform: Depressions
Hydric soil rating: Yes

Other soils
Percent of rap unit:
Hydric soif rating: No
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L GENERAL LOCATION AND PROJECT DESCRIPTION

This Letter of Map Revision (LOMR) request follows a Conditional Letter of Map Revision (CLOMR)
for Jimmy Camp Creek East Tributary approved in 2017 (Case No. 17-08-1043R). The East Tributary
reach of Jimmy Camp Creek is currently depicted on the effective Flood Insurance Study FIRM
08041C0957G as a Zone AE flooding source with the 500-year, 100-year and floodway boundaries
delineated. A small segment on the north end of the revised reach extends into the FIRM immediately
north (08041C0769G). Both FIRM panels have an effective date of December 7, 2018.

The reach of Jimmy Camp Creek East Tributary subject to this revision request is located within the
Lorson Ranch Residential Development in unincorporated El Paso County, Colorado. The Lorson
Ranch site and location of Jimmy Camp Creek East Tributary are shown on the Vicinity Map (Figure
1). The reach begins approximately 2,700-feet south of Lorson Boulevard and extends upstream
approximately 8,000-feet. The boundary line for the City of Colorado Springs is located at the very

upstream (north) end of the reach.

Grading and channel improvements based on the proposed plan presented in the 2017 CLOMR were
constructed in 2018, Improvements include channelization, five drop structures, and bridge
crossings of the channel at Fontaine Boulevard and Lorson Boulevard. Both bridge structures consist
of prefabricated Contech 0-848 48’ span bridge structures (see Appendix for details). The CLOMR
materials including hydraulic model were updated based on asbuilt field survey and are presented

in this report.
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i
Channe] upstream of Fontaine Blvd. Fontaine Blvd. 48’ Contech Bridge.

1 Kiowa Engineering Corporation



i MAPPING

Field survey was conducted upstream of section 84+30 to include channel grading and associated
improvements. Survey was performed by M&S Civil Consultants after construction was completed
in 2018. The benchmark was Colorado Springs Utilities (CSU} Facilities Information Management
System (FIMS} ID #206. Horizontal control values are based on the North American Datum, 1983
and when represented as State Plane Coordinates are Colorado Central Zone - 1983, Vertical contro}
values are based on National Geodetic Vertical Datum of 1929 (NGVD 29),

Supplemental topographic data for areas downstream of section 84+30 and outside the 2018
construction area was based on aerial topography from April 2014 provided by Core Engineering,
Inc. and referenced to the FIMS benchmark (NGVD 29), The topography was compiled in accordance

with national mapping standards for 1" = 200" and 2" contour interval detail.

i HYDROLCGY
Hydrology for this LOMR is consistent with the CLOMR (Case No. 17-08-1043R):

Iimmy Camp Creek East Tributary Flow rates {cfs)

Station  10YR 50 YR 100 YR 500 YR
148+00 2,200 3.800 4,400 5,700
130+41 2,400 4,000 4,750 6,000
114+71 2,600 4,300 5,200 6,450

80+00 2,800 4,600 5,500 6,900

IV, HYDRAULICS

Downstream 100-Year Water Surface Tie-In

The downstream tie-in with effective hydraulic model occurs at section 67+46. Starting water
surface elevations for the 10-, 50-, 100-, 500-year, and floodway for the post-project mode] were
taken from the effective model at this section. Section 57+10 is the closest downstream section

shown on the FIRM as section D.

Upstream 100-Year Water Surface Tie-In

The upstream tie-in occurs at section 155+12 located upstream of channel improvements.

upli ctive Model
The most recent study of this reach of jimmy Camp Creek East Tributary wasa 2015 LOMR {Case No.

14-08-0534P). The HECRAS hydraulic model for this study was obtained and used for the duplicate
effective model in the CLOMR and this submittal, Flood profiles consisted of 10-, 50-, 100-, 500-year,

A Kiowa Engineering Corporation



and floodway. This model established starting water surface elevations at the downstream end of
the reach (section 67+46) and flow rates for the various frequency profiles. Separate plans represent
the floodplain flows (10-, 50-, 100-, and 500-year profiles) and the floodway. These plans are labeled
Duplicate Effective Floodplain and Duplicate Effective Floodway in the HECRAS model,

orrecte ecti e

A corrected effective hydraulic model was then developed to reflect 2014 aerial topography for the
site.  Additionpal cross sections were added to enable subsequent moedeling of proposed
improvements including drop structures and bridges. A separate floodway profile was not

performed for the corrected effective model which is consistent with the CLOMR,

Proposed Conditions Model

A proposed conditions model was developed to reflect proposed channel grading, drop structures,
and bridges at Lorson Blvd. and Fontaine Blvd. Separate plans represent the floodplain flows (10-,
50-, 100-, and 500-year profiles) and the floodway. These plans are labeled Proposed Conditions and
Proposed Floodway in the HECRAS model and are consistent with the CLOMR.

ost Project Condition e uilt

The Proposed Conditions model cross sections were edited to reflect asbuilt survey data. Separate
plans represent the floodplain flows (10-, 50, 100-, and 500-year profiles) and the floodway. These
plans are labeled Post Project Floodway and Post Project Floodway in the HECRAS model.
Comparison with the proposed conditions model of cross sections and water surface elevations is
included Tables 1 and 2 of the Appendix. In general, the post project model matches well with the
proposed conditions. [t should be noted that a buildout on the north bank depicted in the proposed
condition of the CLOMR at approximately station 73+75 was not constructed, All inereases in BFEs
compared to the corrected effective (existing) conditions are located within the requestor’s property.
The increases are primarily found at locations upstream of the Lorson and Fontaine Boulevard bridge

structures.

V. FLOODPLAIN WORKMAP

The 100-year, floodway, and 500-year floodplain workmaps for the post project conditions are
included in the Appendix. Also included are the corrected and proposed conditions workmaps from
the 2017 CLOMR.
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Floodplain boundaries on the workmap were developed by plotting the water surface elevations
from the hydraulic model at each section and interpolating between sections. Top width distances

calculated by the model were checked for agreement on the workmap at cross section locations.
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LOLORADC
Parks and Wildlife

syl b Bgirgt

Arén 14

4255 Sinten Foad

Colorada Springs, £0 80307
P7VSRT5AG0 1 F 719.227.5797

September 17, 2018

Thomas and Thomas Planning Group
ATTH: Jason é\iwme

UL M. Tejon Street
lolorado Springs, CO
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He: Creekside at Lorson Ranch PUDSP Plan/ PUDSP- Combined PUD/ Preliminary Plan

Dear M, Alwine:
a7 Pt 15

¢

i the Creckside a a Lorson Hanch PUDSP flan,
o

Colorage Parks and Wildlife (PWy ‘ws reviewsd thy }

Thank vou for the GFIJ’)F” unity to comment o

) i aroject materials and visited the site. {PW

nas comimentad on prevzou rhases of this development, and foers the following comments on
s phase.

The vegetation is comprised of s 5 prafrie species.  This habitat fype will sustain

wmerous wildlife spedies including antelope, deer, covote, fox, raptors, songbirds and

D
numeroye small mammais.

_ONSTrUCtion Bven near mparmn nabitats can have downstream effects, such zs increased
asttimentat o and eroston, 1 bank stabilization is not completely necessar vy i an area, we

commend leaving It in its natural state. Disturbance to soit can lead to introduction of invasive
plant species which, among oth 5, can reduce the amount of guality forage for wilgtife
and catile as well as possibly e an increased fire hazard. (PW recommends the
development and implementation of a noxtious weed control plan for the site. CPW re smmﬂnds
that in places whers vegetation is removed, a native sead blend is used that matches the
surrounding vegetation types as accurately as nossible, All disturbed soils should be %Ormorr«'d
far noxious weeds and noxious weeds should be actively controlied until native plant re-
vagetation and reclamation is achieved. All landscaping in the developed area should be
:amp isad of native species, and CPW recommends against using non-native plants or noxious
veeds, Some care should be taken with species choice to prevent the attraction of unwanted
diife into the development area. information on plant species consumption by specific
witdlife species is availabl tﬁmugh LPw,
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3y using native species with high food and cover values in an open space arsa large enough o
mainiain a vieble movement corridor, and native 3ia g w1th tittle food and cover value i the

- Parks and Witdhife Commissiom Robert W. Bray « Mario §

i Siaan « Jatmess YS! Dosn Wiigfinkt o Michelle Zin




developed area, wildlife will be concentrated in areas that minimize conflict and aptimize wildlife
watching L;Dfli}’ tunities. Native specias orovide an aesthetically pleasing 1andscape that reguires
little maintenance and are frequenily more droug ght-tolerant than non-native species,

.-m

CPYW has identified current and past raptor nesting in the area. CPW recommends the use

L by

preconsiruction surveys, as well as continuation of those surveys during const u"han to
i ﬂtlf/ raptor nests within the project arez and implement appropr me rasiric . CPW

recornmends adherence to the recommended buffar distances and timing s.zg:rmai:som mentlf;ed

in the attached document “Recommended Buffer Zones and Seasonal Restrictions for Colorado

Raptors”. Removal or refocation of any active raptor nests will require consultation with CPW

and US Fish and Wiidlife Service prior to rmoving, Both active and potential nest sites, winter

sight roosts should be considersd when svaluating disturbance during construction,

Jirnmy Camp Creek containg & population of Arkansas darters, 2 state threatened and faderal
‘f i ‘ :’153 Creek population of A‘af‘kangas -ﬁarters is an m"sportaﬂt

-~ P H .
ANSas d%*m sarea rﬂgh ariority

=

.L\ Fkansas Jen Lers were Zoca‘f;e-c? Guring & stream survey
sutary of Jimmy Camp Creel (ETJC) doss provide potential

i 2006, then, Colorade Division of Witdlife (CDOW) wrote a comment letter advising azainst
straightening the ETJC. Reduction in sinuosity (the way a stream channel bends) can cause
negative mpacts to the riparfan ‘/yeldtli fabl at associated with this stream. As streams are
! enad, the siope of the channel tends to steenen, thus increasing water flows and
ian areas and flood plains slow flood waters, orovide habitat for wildiife,

2 ; mage W my structures that end up being bullt neer the creek
channel. A stream with higher sinuosity allows for willows and other plams to establish along
; i system, thus strengthening the integrity of the stream

=)

=i

DJ
T i

,M
s
o
o
]
e
=
i
[=*]
)
Fo
Y]
il
o
o
¥
=g
)

E.
11
B
?3
[
[as3

channel, udt‘\o some sinuosily was teft, the channel has undergone a drastic change and is
for the most part strawht the channetl is perfectly “U” shaped which further increases water
veloo ’ry during hign flow/flaod events. ETJC also no longer has a rizarian/flood plain as it goss
:h“w m:op ent. Since 1006, several Dilﬂdi"‘. acres of short grass pralrie have bean
amount of impervicus surface. The prog ‘oscd adaition will add a
:—1duzt,-\ma. approximate 83.08 acres mpervious surface. This incraase In impervicus surfaq:e
cornbined with the naw siraightensd & cf channelized nature of the cresk will increase erosion,
siltation and water velocity during heavy rain events which could have 3 negative impact on
the surrounding environment as well as manmeade structures. Jimmy Camp Creek’s hydrograph
already has a flow pattern dominated by flood pulse events that is sharply armplified by the
already constructed developments both up stream and down from the development’s future
tozation. CPW is concerned about the possibie addition to the amptitude of flows that couid
result from the impacts listed above,
Conflicts may arise between homeowners and witdiife. The following is a list of general
recommendations that TPW would also tike to be taken into consideration in order to avoid
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isance conflicts with wildlife. Coyetes, foxes, cottontail rabbits, and raccoons are saveral
i2g L aa have auaptfed wall to Hyving within city lmits, Open space, as well as developed
table h:

bu“t far many wildlife species. Coyote sightings are common

uy md few interactions are negative for the coyote. While covotes will not usually
appt oa,ch aecué in places where they see us often, they becorne less fearful. Covotes feed

near homes, yards, fraiis, ar-' raads in order to survive in wrban areas. Homsownars can do
their part by not inviting wildtife inte their vard. Many times these conditions can be enforced
through the tocal Homeowner’s Association or through covenants.

—.

ets should not be allowed to roam free and fences showld be installed to decreass or
timinate this problem. Dogs and cats chase or pray on various wildlife species. One benefit
f;f) keeping animals unoer controd is that they are less Hkely to bothar other people, be in

roadways or become prey for coyotes, foxes or owls,

2. Trash should be kent indoors until the morning of tragh pickup. CPW recommends using
bear resistant trash containers,  Skunks, raccoons, bears, amd neighborhood dogs are

attracted (o garbage and do become habitua

3. g witdiffe should be prohibit "f‘he use of
ders, suet feaders, and !m*nrn 1g., / s , if feeders
re used, they should he placed so they ar C } <s and ativer
snecies that might cause damage or threaten human safety. s fllegsd 1o fzed big

game including desr, ik, anielope, moose, bear and tion as wall as coyote and fox

4. Petis should be fed inside or f nets are fed outside, feeding should ocour only for a spacified
period of time and food bowls returned afterwards 1o & secure site for qiorage. Pet food
left outside attracts various wildiife species which in turn attracts predators

5 andscaping lots, it is strongly recommended i:hae‘. native vegelation be uszed that

55 tikely {0 be atlracted to. Planting of trees and shrubs that are altractive io
ulates shoutd inco ;:so:at«*—‘ the use of mat eis that witl prevent access ang
age {fencing, tres guards, trunk guards, i),

&. Fences, other than those around the immediate domicile and serving o orotect landscaped
trees and shrubs, should be designed so as not o imp Aldhif mmemerm. Ornamental
fences with sharo ve f!fﬂ points or projections thma ; b Yo d the top rail should be
strongly discouraged, Wildlife f‘leﬁL.Ly design recommendat f'ns can be provided upon
request.

CPW has further resources lable o develoners and residents on our website at CPWs

homepage.

CPW betieves that the development as proposed will iead fo increased nuizance wildlife
canflicts as wetll as erosion concerns on the Zast Tributary of Jimmy Camp u?t‘s fmilar to those
szen in many cther Colorade Sprmgs streams. The groximity of human development on both
sides of the ETJC as well as the main channet lmits the effectivensss of thea sireams as



wildiife coridors, To preserve the ETJC as outlined in the 2003 Highway %4 Comprahensive pla;

CPW recomenends increasing the size of the open space surrounding the creek,

i

We appreciate being given the opportunity o comment. Please feel free o contact District

Witdt g n youi iave any questions or regquire additional informatic
ar F15-127-5283 or via email at Philip.gurdle®@state.co.us

Arsa Wildlife Managar
e Fhilin Gurule WM

00



Rich Wray

i
rom: Rich Wray
Sent: Monday, March 11, 2019 11:11 AM
To: Philip Gurule - DNR
Subject: Creekside/east forl jimmy camp creek
Attachments: 18020 rev eficc cross-sections.pdf

Philip: 1am following up on our recent channel design drawings submitted to your office last January. Having not heard
from your office regarding the latest channel sections we are proceeding with our submittal to the County Planning
office using the attached low flow detail. If you can provide any further comments it would be appreciated.

Thanks for your help on this.

Rich Wray

Richard Wray, PE
Principal

’?W iy 3
B?}!ﬂf‘tﬂ“g Wialprelelgn ivinig]

_
1604 South 21% Street

Colorado Springs, Colorado B0904-4208
hone: {719) 630-7342

Email: mwravididiowaenginesring com




Rich Wrajy -

“Rrom: Rich Wray
sent: Friday, January 11, 2019 12:48 PM
To: Philip Gurule - DNR
Ce: ‘}ason Alwing'
Subject: creek side at lorson ranch
Attachments: 18020 rev efjcc cross-sections.pdf

Phillip: sorry it has taken so long to get back to you. Regarding your email dated November 28", | have revised the
typical peal sections transmitted previously for your review. The new low flow section accommodates a 2-foot deep
bankfull channe! created out of boulders and a 2-foot deep overbank channel. Combined the bankfull channel and
overbank channe! can carry the required low flow capacity of 560 cfs per county criteria. The bankfull flow of 110 cfs
(2yr frequency +/-), was derived by Kiowa when the Jimmy Camp Creek drainage basin planning study was completed in
2014, The bankfull channel as shown carries 113 cfs, This two stage approach is | believe what you were explaining in

your ematl. el within the erosive tolerance of the proposed vegetated bench.

Let me know your thoughts as if this appears to meet'Yhe goals of DNR than | wilt take this concept to the County and

begin the design review process.
Rich

If this is for the bench with only the
low flow of 560 cfs? Provide

Eifﬁfgﬁ;?ne‘i‘;‘;? PE HEC-RAS output. The velocities for
o -, Princpal 5,500 cfs are almost all over 6 fps.

" 1604 South 21st
Colerade Springs, Colorado 80304
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Rich Wray

~ Tvom: Jason Alwine <jalwine@ttplan.net>
—ent: Thursday, December 6, 2018 12:15 PM
To: Rich Wray;, Liz Klein
Subject: FW: Creekside at Lorson Ranch
Attachments: tmage001.jpg
Rich,

Did you response to Philip about his question? Seems like this is getting deeper than it needs to be but then again what
do | know @)

Jason

From: Gurule - DNR, Philip <philip.gurule@state.co.us>

Sent: Wednesday, November 28, 2018 11:14 AM

To: Jason Alwine <jalwine@ttplan.net>; ekiein@kiowaengineering.com; Rich Wray <rwray@kiowaengineering.com>
Ce: Paul Foutz - DNR <paul.foutz@state.co.us>; Cory Noble - DNR <cory.noble@state.co.us>

Subject: Re: Creekside at Lorson Ranch

Good afternoon everyone,

Thank you so much for getting theose cross sections sent over! We really
~ppreciate the willingness to work with us. Very seldom do we find folks who will
it down with us and discuss the project more in depth. As we looked at the cross
section, we saw some areas where we feel that enhancements could be made. Such
as, adding a two stage channe! design that would have a stabilized lower stage
channel which can hold and carry a bankfull flow and the incorporation of native
woody vegetation. This would be beneficial to the stabilization of the creek as
well as enhance the area for wildlife. I will be typing up & formal letter for
the addition of these elements. If you have any gquestions in the mezantime, don't
hesitate to reach out to me! Thanks!

On Mon, Nov 26, 2018 at 1:29 PM Jason Alwine <jalwine@ttplan.net> wrote:

. Philip,

~ Attached are some cross sections that indicate the minimal improvements to the existing channel for the Creeside at LR
project. Please let us know of any questions, thank you.

Jason

" Jdason Alwine, PLA



Rich Wray

g ‘ Rich Wray

—ent: Monday, November 26, 2018 12:50 PM
To: ‘Jason Alwine’

Subject: : efjcc cross-sections

Attachments: + 18020 efjce cross-sections.pdf

Jason: attached are cross-sections per our meeting with USFW.

Rich

.+ Richard N. Wray, PE’
..+ Kiowa Engleering :
= Prineipat

ST 63073488 Wotk
R rwrayEEinwsangingenng.on’

- 1604 South 215t o
* Colorado Springs, Colorado 80904
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