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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. [ accept I‘CSpOIlSlblllty for any liability caused by any negligent acts, errors or omissions on
my part in preparing thls report :

7a,
.;‘,

Kiowa Engineering Corporatlon 1604 Squth 21% Street, Colorado Springs, Colorado 80904

[ Rlchard .- —Wray Dat

Registered Engmeer #_ 3 1

Developer’s Statement:

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

BY: ; W //Zafu}

/ // JEFF MARIL o

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.

Approved Q__

Jennifer Irvine, P.E. By:Jennifer Irvine, County Elaﬁjﬁéer
County Engineer/ECM Adminis}fer02/06/2018

El Paso County Department of Public Works
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L General Location and Description

This report serves to summarize the design of the East Fork Jimmy Camp Creek (EFJCC),
drainageway and for the bridge at Fontaine Boulevard within the Lorson Ranch Development. It is
proposed to construct four low flow rock drops, low flow channels, a grouted rock check and soil
riprap bank linings at selective locations along a 3,400-lineal foot segment of the EFJCC. The work
along the drainageway will begin approximately 200 feet south of the centerline for future Fontaine
Boulevard and extend upstream to the northern property line of the Lorson Ranch development. To
provide for a continuous design, at the northern property line a short portion of the EFJCC
drainageway that lies within the Banning-Lewis Ranch property has been included in the drawings.
Banning Lewis-Ranch lies within in the City of Colorado Springs. 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 for the purposes of
maintenance access. Tract E, a tract of land dedicated as an area for future development was created
when Pioneer Landing at Lorson Ranch Filing 2B was platted. Most of the proposed drainageway
facilities shown on the plans are confined to Tract E. There is a short length within the upper segment
of drainageway will drainageway that will abut a future Lorson East filing. With the platting of the
first filing within Lorson East, Tract E will be re-platted and enlarged to contain the drainage facilities
shown on the plans within a new tract dedicated for open space, floodplain preservation and
drainage maintenance access. Operation and maintenance of the drainageway will be the
responsibility of the Lorson Ranch Metropolitan District. Upon completion of a LOMR that accounts
for the channe! and bridge structures subject to this design, there will be no residential lots within
future Lorson East filings will be platted into the 100-year floodplain.

The bridge over EFJCC at Fontaine Boulevard is also included within the design plans. The
bridge will be a clear-span precast structure that has the capacity to pass the 100-year discharge.
The ultimate roadway right-of-way is proposed to be 130-feet. The structure will be 126 feet out-to-
out. The roadway section shown on the design plans includes four lanes with a 16-foot median and
5-foot detached sidewalks. Protective guardrails as shown on the drawings have been designed in
conformance with Colorado Department of Transportation M-standards. The use of a clear-span
structure is consistent with the US Army Corps of Engineers 404 permit issued for the Lorson Ranch
Development that requires that a natural invert be constructed. Once the bridge and roadway
facilities are completed and accepted by El Paso County, El Paso County will assume maintenance
responsibility for the structure and roadway.

The developer intends to request reimbursement for the cost to construct the bridge and
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 operated and maintained by the Lorson Ranch Metropelitan District.

IL Project Background

EF]CC 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 trapezoidal channel section capable of conveying the 100-year discharge as
listed in the MDDP as derived from the Jimmy Camp Creek Drainage Basin Planning Study {DBPS),
that was prepared in 1988. Between future Lorson Boulevard and the downstream limits of this
project, the channel has been stabilized into a trapezoidal section with buried grouted rock checks
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across the invert, and soil/riprap bank lining. The segment below the project site is presently stable
and functioning as intended in the design.

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 was in
regrading to hydrology and the recommendation for implementation of full spectrum detention
{FSD) within the overall jimmy Camp Creek watershed. The long-term stable sloped estimated in the
2015 DBPS was used as the basis for the hydraulic design for the facilities shown on the design
drawings. The existing basin condition hydrology summarized in the DBPS was used in combination
with the hydrology summarized in the El Paso County Flood Insurance Study in the hydraulic design
of the bridge and EFJCC drainageway work shown on the drawings.

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 need of 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
EF}JCC 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 is 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.

i1 Previous Reports and Jurisdictional Requirements

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

1. lLorson Ranch Master Development Drainage Plan (MDDP), prepared by Core
Engineering, latest version {(not approved by EI Paso County).

2. Jimmy Camp Creek Drainage Basin Planning Study (DBPS}, prepared by Kiowa
Engineering, 2015 fnot approved by EI Paso County).

City of Colorado Springs and El Paso County Drainage Criteria Manual, 1987.
El Paso County Engineering Criteria Manual, most current version.

City of Colorado Springs Drainage Criteria Manual, Chapters 6 and 12, May 2014.

S

The City of Colorado Springs and EI Paso County Flood Insurance Study (FIS), prepared
by the Federal Emergency Management Agency, effective 1997,

7. East Fork Jimmy Camp Creek Letter of Map Revision, Case Number 14-08-0543F, Lorson
Ranch Development, effective date january 2015.

Reference 7 provides for the existing condition floodplain and floodway for the segment of
EFJCC subject to this design. The existing condition floodplain has been shown on the design
drawings and has been modified to show the effect of the bridge crossing at Fontaine Boulevard.
Because the bridge structure and channel stabilization measures occur within the regulatory
floodplain and floodway, a Conditional Letter of Map Revision {CLOMR) has been processed through
FEMA as part of gaining the necessary construction approvals for the project. Reference 7 has been
included in the Appendix. The approved CLOMR is contained within Appendix D.

Chapter 6 and Section 3.2.1 of Chapter 13 of the City of Colorado Springs DCM was made part
of Reference 3 by El Paso County Board of County Commissioners Resolution 15-042.
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IV, Site Description

The EFJCC floodplain within the design reach is well vegetated with native grasses thatare in
fair to good condition that exists on the floodplain overbanks and within the greater valley in general.
There is very little evidence of active invert degradation or bank sloughing. Current longitudinal
slope along the projectis ranges from .2 to .5 percent. There is presently no base flow in this segment.
There is at some locations a small low flow channel that has formed and has a top width of
approximately 20 feet. Topography used in the design was compiled at a one-foot contour interval
and is dated 2015. The topography reflects the grading within Pioneer Landing Filing 2 that lies west
of the drainageway and north of Fontaine Boulevard. There are presently no encroachments into the
floodplain or channel thread associated with man-made structures. There is presently no existing
water, wastewater, gas or electric utilities that impact the construction of the proposed drainageway
facilities. A future wastewater and water line is proposed at Fontaine Boulevard. Each of these future
utilities have been shown on the design plans. Approval of the water and wastewater design plans
would ultimately come from Widefield Water and Sanitation District.

V. Hydrology

Hydrology for use in determining the typical channel sections shown on the plans were
obtained from Reference 7. The 100-year discharges shown in Reference 7 (ranging from 4,400 to
4,750 cubic feet per second), have been used in the hydraulic design of the bridge at Fontaine and in
determining the proposed condition floodplain shown on the design plans. The low flow channel was
sized using ten percent of the peak flow rate for the 10-year recurrence interval (ranging 440 to 475
cubic feet per second), as listed in Reference 2 in accordance with Reference 3. Basin area at Fontaine
Boulevard is approximately 9.6 square miles. The watershed above Fontaine Boulevard is presently
undeveloped. Provided on Table 1 is a summary of the peak flows for existing watershed
development conditions for References 2 and 7

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
of Banning-Lewis Ranch and the City of Colorado Springs. The future FSD's within Banning-Lewis
Ranch will be publicly operated and maintained facilities. The plan and profile that summarize the
peak discharges from Reference 2 are included in the Appendix.

VI 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 modeling system. The HEC-RAS model was used
to determine the 100-year hydraulic grade line shown on the plan and profiles. The 100-year profile
for the FIS hydrology has been determined. The location for the proposed 100-year floodplain using
FIS hydrology has been presented on the plan view of the design plans and on the grading plan.
Contained within the Appendix of this report are floodplain maps that show the proposed (pre-
project) and regulatory (FIS LOMR) 100-year floodplains using the FIS hydrology. The location for
selected HEC-RAS cross-sections are shown on the design profile. The HEC-RAS cross-sections are
presented on the floodplain work maps contained in Appendix A. The summary cutput and cross-
section plots for the HEC-RAS models have been included in the Appendix of this memorandum.

The propose drainageway design concepts put forth on the plans are 100-year selective bank
lining with low flow stabilization. As described in the DBPS, even with FSD implemented throughout
the watershed the low flow area of the drainageway will continue to degrade to a flatter longitudinal
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TABLE 1: SUMMARY OF BESIGN DISCHARGES
PROJECT: EAST FORK JIMMY CAMP CREEK
PROJECT NO: 16031

DESIGN PGINT LOCATION EL PASO COUNTY FIS (1)  JIMMY CAMP CREEK
DBPS
10-YEAR 100-YEAR 10-YEAR  100-YEAR
{CFS) {CFS) (CFS) {CFS)
A 800 FT DOWNSTREAM OF 2400 4750 1850 4260
FONTAINE BOULEVARD
B PROFILE STATION 20+00 2200 4400 1830 4260
C S00-FEET UPSTREAM LORSON 2200 4400 1830 4260

RANCH NORTH PROPERTY LINE

(1) FiS DISCHARGES USED FOR THE DESIGN OF BRIDGE AND DRAINAGEWAY FACILITIES
(2) ALL DISCHARGES LISTED IN TABLE 1 ARE FOR THE EXISTING WATERSHED CONDITIONS



slope. 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 FSD’s

and irrigation return flows. Natural drainageway will eventually degrade along the invert in turn
causing bank sloughing to occur if grade control is not implemented. The bank full capacity as
estimated 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-year to
and 5-year recurrence intervals. In order to comply with County DCM criteria, the low flow channel
capacity for this design was set at 10 percent of the predominant 100-year FIS discharge (445 cubic
feet per second) for the reach. While considerably higher than the bank full capacity estimated in
Reference 2, (100 cubic feet per second), designing the low channel at the higher discharge will
stabilize the low for over a wider range of runoff events. The crest of the drops has been sized to be
able to convey 475 cubic feet per second. A buried grouted rock check has been added at the
downstream terminus of the project that will extend into the toe of the soil riprap channe] banks.
The check will limit the possibility of a head cut from developing that could migrate upstream
through the bridge and the drainageway above.

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. There is presently no base flow in the
drainageway which explains the relative lackif any significant head cutting or bank erosion. The long
term stable slope for this segment the East Fork }Jimmy Camp Creek was estimated at .05 percent.
The current slope is approximately .76 percent through the project reach. This means that if the
drainageway is left unchecked with increasing base flows, the invert could fall as much as 8-feet at
the north property line. The grouted low check grade controls have been designed to prevent the
possibility of long-term invert degradation. The longitudinal location of the grade controls as well as
the depth of the upstream cut-off wall that is integral with the crest of each structure, were
determined by projecting the long-term slope of .09 percent upstream such that if a head cut was to
from and move upstream along the low flow, the invert of the head cut would not reach an elevation
that is below the bottom of the grouted rock sili, and/or the bottom of the cut-off wall.

The design of the channel stabilization measures using .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 present
conditions. Designing the low flow and stabilized channel section at the slope called for in the Jimmy
Camp Creek DBPS (.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, it is in some cases better to phase the construction of the 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. It is this guidance that the drops shown in this design have been
determined.

Based upon the field observations regarding channel stability, the EFJCC low flow channel
was designed to operate at normal depths of flow, thereby eliminating channel instability associated
with super-critical flow conditions. The low flow channel lining 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 is proposed was based upon the velocities returned by the HEC-
RAS model, Velocities for the 100-year discharge range from 4.1 to 9.9 feet per second. Calculations
related to the sizing of the soil/riprap bank and channel sections are contained within the Appendix
of the report. The low flow is in normal conditions for most of the reach except at the crest of the
grouted boulder drops. At the outside channel bends of the floodpiain soil/riprap is proposed as the
bank lining material. The top of the bank where selective linings have been proposed reflect the
freeboard criteria per County DCM requirements. There was also an effort to realign portions of the
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low flow channel away the toe of an outside bend of the drainageway. The intent of the positioning
of the low flow was to minimize disturbance to the vegetation on the benches of the 100-year
floodplain that could occur during construction. Finally, shear stress calculations were carried out
for the 10- and 100-year flow conditions at each segment of the drainageway. Maximum 100-year
shear stress on the bench was calculated at .83 pounds per square foot. Permissible shear stress for
native vegetation with Class B retardance, similar to the vegetation present at the site, is 2.1 pounds
per square foot. Channel design calculations are included in the Appendix of this memorandum.

VII.  Design Elements

Presented on the design plans associated with this design memorandum are the proposed
drainageway conditions. The drops have been designed to raise the invert anywhere from two to
three feet. Design criteria for the project are summarized as follows:

Channel design slope: .25 percent
Maximum low flow drop height: 3.8 feet

Outside bend slopes- riprap 2.5 to 1 maximum
Low flow channel side slopes- TRM lined 3 to 1 maximum
Low flow channel side slopes- riprap lined 3 to 1 maximum
Low flow channel depth 3 feet

Manning's n-values: 025-.04

Froude number-(excluding crests of drops): .25-.84

Minimum channel radius 150 feet

Maximum design velocity

Grass-lined 5 feet per second

Reinforced turf (TRM) 7 feet per second
Permissible shear stress: low flow channel

TRM {curled wood mat} 1.55 psf

Type VL riprap 2.5 psf
Permissible shear stress: floodplain benches and overbanks

Class B retardance, native vegetation 2.1 psf

TRM {curled wood mat} 1.55 psf

Type M riprap 5.0 psf

The low flow drops will be constructed using grouted boulders. The selection of grouted
boulders was chosen to address long-term durability of the drop knowing that they would be
overtopped in a flood exceeding the low flow design discharge. Each grade control has an integral
grouted boulder sill followed by a 25-foot soil/riprap transition to the low flow channel section. A
concrete cut-off wall is proposed at the crest of each grade control that will extend into the adjacent
floodplain section. The bottom depth of the cut-off walls and the grouted boulder sills have been
determined so that the degradation to the ultimate channel slope of .09 percent would not cause the
grade control to be undermined. Wherever soil riprap linings are proposed, rock sizing and freeboard
criteria followed is in accordance with the DCM.



A geotechnical investigation was conducted to support the design of the foundation for the
bridge at Fontaine. The geotechnical report is included within the Appendix. Two soil borings were
drilled at near the location of the proposed footings for the bridge. Because of the depth to bedrock,
deep foundations are proposed using driven H-piles. A precast bridge section has been chosen that
has a 48-foot clear span and a 13-foot rise. The 100-year discharge can be passed through the bridge
at a headwater to depth ratio of 1. Bridge velocity during a 100-year event is estimated at between
10.5 and 14.5 feet per second. The Geotechnical Report has been included in this report within
Appendix C.

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 native vegetative habitat will be minimized.
A stabilized floodplain corridor will result from the construction of the proposed drainageway
structures and over the long-term, the environmental quality of the corridor will be enhanced and
preserved.

Maintenance access to the proposed drops will be provided via platted tracts within Pioneer
Land Filing 2 and from tracts or easements within the future Lorson East filings. The locations of the
maintenance roads are shown on the design plans. The benches of the channel are relatively flat
and will allow for access to the crest of each drop. Access to the floodplain bench will allow for
maintenance of proposed storm sewer outfalls from the adjacent Pioneer Landing Filing 2B and
future Lorson East filings. Access points to the 100-year floodplain will be identified in the Lorson
East MDDP and subsequent subdivision plat(s). Access roadways will have an all-weather surface
and be a minimum of 12-feet in width.

VIIL. 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 404 permit - USACOE
Floodplain Development Permit - Regional Building Department
Grading and Erosion Control Permit (ESQCP) ~ El Paso County
Construction Stormwater Discharge Permit -~ CDPHE
Construction Dewatering Permit - CDPHE

Conditional Letter of Map Revision - FEMA

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 to be maintained by the Lorson Ranch Metropolitan
District and are considered reimbursable or creditable against drainage fees owed when land within
Lorson East is platted pending approval through the DCM reimbursement process. Construction of
the bridge at Fontaine Boulevard will be creditable against bridge fees owed pending approval
through the DCM reimbursement process.



The current 2017 drainage and bridge fees for the Jimmy Camp Creek drainage basin are as
follows:

Drainage Fee: $16,270 per all impervious acres
Drainage Fee Escrow (BOCC Reas.16-320})  $7.285 per acre

Total Drainage Fee $23,555 per acre

Bridge Fee: $735 per acre

X. Phasing

Construction of the drainage and bridge facilities 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 the first filing within Lorson East. Plans are to commence with
construction in Winter 2018 with substantial completion in Summer 2018.

Completion of the roadway will initially involve only the two lanes on an interim basis until
such time that traffic warrants completing the full design section for Fontaine Boulevard. The full
bridge length will be constructed as shown on the plans. The final configuration of the interim
roadway section will be shown on the Fontaine Boulevard design plans being prepared by Core
Engineering. Fine grading, paving, curb and gutter and sidewalks will be installed when the roadway
is extended east from its present point of terminus.
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Appendix A:
Hydrologic and Hydraulic Calculations
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BRIDGE REACTIONS

JOB #: 434050
NAME: Lorson Ranch
DATE: 22-Nov-16

BY: jal

LOADS:

Cover at structure center: 4

Shape ID: 0848

Bridge span: 48 ft Vertical load, per leg, R, (DL Only) 28.3 kif

Bridge rise: 13.1 ft Horizontal load, per leg, Ry, (DL Only) 15.1 kif

Design live load: Piles, HL-93 Tandem Vertical load, per leg, R, (OL + LL) 33.8 kif
Horizontal load, per leg, R, (DL+LL) 18.0 k/f
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Notes:

1) Axle load positions are varied to produce critical reactions shown here.
2) Reactions are unfactored loads.

3) Impact is not included.

4) Units are kips/ft.

5) Soil Weight = 120 pcf.

6) reactions are based on pile foundations,
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BRIDGE REACTIONS

JOB #: 434050
NAME: Lorson Ranch
DATE: 22-Nov-16

BY: JAL

LOADS:

Cover at structure center: 2

Shape ID: 0848

Bridge span: 48 ft Vertical load, per leg, R, (DL Only) 23.1 kif

Bridge rise: 13.1 ft Horizontal load, per leg, Ry (DL Only) 8.8 kif

Design live load: Piles, HL-93 Tandem  Vertical load, per leg, R, (DL + LL) 28.6 kif
Horizontal load, per leg, R, (DL+LL) 13.4 kif
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Notes:

1) Axle load positions are varied to produce critical reactions shown here.
2) Reactions are unfactored loads.

3) Impact is not included.

4) Units are kips/ft.

5) Soil Weight = 20 pcf.

6) reactions are based on pile foundations.
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Normal Flow Analysis - Trapezoidal Channel

Project: 16031 East Fork Jimmy Camp Creek
Channel ID: Q10 Low Flow Channel
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Design Information (Input)

Channel Invert Slope So= 0.0025 ft/ft
Manning's n n= 0.030
Bottom Width B= 25.00 ft
Left Side Slope Z1= 3.00 ft/ft
Right Side Slope Z2 = 3.00 ft/it
Freeboard Height F= 0.00 ft
Design Water Depth Y= 3.00 ft
Normal Flow Condtion (Calculated)

Discharge = 443.85 cfs
Froude Number Fr= 0.50
Flow Velocity V= 4.35 fps
Flow Area = 102.00 sq ft
Top Width = 43.00 ft
\Wetted Perimeter P= 43.97 ft
Hydraulic Radius = 232 ft
Hydraulic Depth D= 2.37 ft
Specific Energy Es= 3.20 ft
Centroid of Flow Area Yo = 1.37 ft
Specific Force Fs= 12.43 kip

Q10 low flow channel design.xls, Basics 7/12/2017, 1:38 PM



Critical Flow Analysis - Trapezoidal Channel

Project: 16031 East Fork Jimmy Camp Creek
Channel ID: Q10 low flow channel at cresis of drops

Z1 e B =
Design Information (Input
Bottom Width = 25.00 ft
Left Side Slope Z1= 3.00 fifit
Right Side Slope 72 = 3.00 ft/ft
Design Discharge = 475.00 cfs

Critical Flow Condition (Calculated)

Critical Flow Depth Y= 2.05 ft
Critical Flow Area = 63.86 sq ft
Critical Top Width T= 37.30 ft
Critical Hydraulic Depth D= 1.7 #t
Critical Flow Velocity V= 7.44 fps
Froude Number Fr= 1.00
Critical Wetted Perimeter = 37.97 ft
Critical Hydraulic Radius = 1.68 ft
Critical (min) Specific Energy Esc= 2.91 ft
Centroid on the Critical Flow Area Yoc = 0.89 ft
Critical (min) Specific Force Fsc= 10.40 kip

Vetweze A=de w s:2.257
; PE-& %
T = .41 psb
TGor TN = 1.§S pet
fo s S ipop = 22qsf

1‘.(, Cor Ret. < lbeg’ B' 2. | P s‘(: GN*- dFlaag‘P“:“
t:‘I s
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SHEAR STRESS CALCULATIONS
PROJECT: EAST FORK JiMMY CAMP CREEK
PROJECT NO: 16031
MAXIMUM DEPTH OVER INVERT

PROFILE STA HEC-RAS CRITICAL SHEAR STRESS (PSF)
RIVER STATION DEPTH? SLOPE 10-YR 10-YR 100-YR 100-YR
DEPTH SHEAR STRESS DEPTH SHEAR STRESS

(%) (FT) {PSF) {(PSE) {PSF)
16+05 12200 N 0.25 8.4 1.00 83 1.29
18+05 12500 N 0.25 55 1.51 89 1.08
22+55 12850 N 0.25 8.5 1.81 8.3 1.29
26+76 13272 N 0.25 8.1 1.83 7.7 1.20
28+79 13575 N 0.25 6.1 1.80 7.8 1.22
37433 14330 N 0.25 6.0 1.80 7.8 1.22

DEPTH OVER BENCH
PROFILE STA RIVERSTA  crimicat SHEAR STRESS (PSF)
pepTH?  SLOPE 10-YR 10-YR 100-YR 100-YR
DEPTH SHEAR STRESS DEPTH SHEAR STRESS

(%) (FT} {PSF) (PSF) {PSF)
16+05 12200 N 0.25 34 0.53 53 0.83
19405 12500 N .25 25 0.38 3.9 0.61
22+55 12850 N 0.25 35 0.55 5.3 0.83
26+76 13272 N 0.25 31 0.48 4.7 0.73
29+79 13575 N 0.25 3.1 0.48 4.8 0.75
37+33 14330 N 0.25 3.0 0.47 4.8 0.75



* vy = unit weight of water (62.4 1b./ft.’or 9810 N./m.?)

* d = maximum depth of flow (ft. or m.)

* S = channel slope (ft./ft. or m./m.)

hee -5

Retardation Class for Lining Materials

Retardance
Class

Cover

Condition

A

Weeping Lovegrass

Excellent stand, tall (average 30 in. or 760
mm)

Yellow Bluestem Ischaemum

Excellent stand, tall (average 36 in. or 915
mm)

B Kudzu Very dense growth, uncut
Bermuda grass Good stand, tall (average 12 in. or 305 mm)
Native grass mixture
little bluestem, bluestem, blue Good stand, unmowed
GSF gamma, other short and long stem
midwest grasses
Weeping lovegrass Good Stand, tall (average 24 in. or 610 mm)
1 espedes serices Good stand, not woody, tall (average 19 in.
or 480 mm)
Alfalfa Good stand, uncut (average 11 in or 280 mm)
) Good stand, unmowed (average 13 in. or 330
Weeping lovegrass
mim)
Kudzu Dense growth, uncut
Good stand, uncut (average 13 in. or 330
Blue gamma
mm)
C Crabgrass Fair stand, uncut (10-to-48 in. or 55-t0-1220

mm)

Bermuda grass

Good stand, mowed (average 6 in. or 150
mm)

Common lespedeza

Good stand, uncut (average 11 in. or 280
mm)

Grass-legume mixture: summer
(orchard grass redtop, Italian
ryegrass, and common lespedeza)

Good stand, uncut (6-8 in. or 150-200 mm)

Centipedegrass

Very dense cover (average 6 in. or 150 mm)

Kentucky bluegrass




Good stand, headed (6-12 in. or 150-305
mm)

D Bermuda grass Good stand, cut to 2.5 in. or 65 mm

Excellent stand, uncut (average 4.5 in. or

Common lespedeza 115 mm)

Buffalo grass Good stand, uncut (3-6 in. or 75-150 mm)

(rass-legume mixture:

fall, spring (orchard grass Ttalian Good Stand, uncut (4-5 in. or 100-125 mm)

ryegrass, and comunon lespedeza

Lespedeza sericea After cutting to 2 in. or 50 mm (very good

before cutting)
E Bermuda grass Good stand, cut to 1.5 in. or 40 mm
Bermuda grass Burned stubble

Permissible Shear Stresses for Various Linings

Protective Cover (b.fsq.ft) t, (N/m%)

Retardance Class A Vegetation (See the
“Retardation Class for Lining Materials™ table {3.70 177
above)

Retardance Class B Vegetation (See the
“Retardation Class for Lining Materials” table |2.10 101
above)

Retardance Class C Vegetation (See the
“Retardation Class for Lining Materials” table {1.00 48
above)

Retardance Class D Vegetation (See the
“Retardation Class for Lining Materials™ table | 0.60 29
above)

Retardance Class E Vegetation (See the

“Retardation Class for Lining Materials” table |0.35 17
above)

Woven Paper 0.15 7
Jute Net 0.45 22
Single Fiberglass 0.60 29

Double Fiberglass 0.85 41




Straw W/Net 1.45 69
Curled Wood Mat 1.55 74
Synthetic Mat 2.00 96
Gravel, Dsg=1 in. or 25 mm (.40 19
Gravel, Dsg = 2 in. or 50 mm 0.80 38
Rock, Dsg = 6 in. or 150 mm 2.50 120
Rock, Dsg = 12 in. or 300 mm 5.00 239
6-in. or 50-mm Gabions 35.00 1675
4-in. or 100-mm Geoweb 10.00 479
Soil Cement (8% cement) >45 >2154
Dycel w/out Grass >7 >335
Petraflex w/out Grass >32 >1532
Armorflex w/out Grass 12-20 574-957
Erikamat w/3-in or 75-mm Asphalt 13-16 622-766
Erikamat w/1-in. or 25 mm Asphalt <5 <239
i?;;ao;f(}z}};} g’alsl;z ?;(: a:;iﬂl longitudinal and >34 ~1628
‘I?]?t;erlnz(l).?;rlongitudinal cables, cells filled <12 <574
Sl?ggrtizt;;onstruction blocks, granular filter ~20 5957
Wedge-shaped blocks with drainage slot >25 >1197
Trial Runs

To optimize the roadside channel system design, make several trial runs before a final design is
achieved. Refer to HEC-15 for more information on channel design techniques and considerations.
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TABLE 10-%§

RIPRAY REQUIREMENTE FOR CHANWEL LININGB w%

VSO'IY/(SS~1)O'66* Rock Type *#%*
(£t1/2/sec)
1.4 to 3.2 QL
3.3 to 3.9 L
4.0 to 4.5 M
4.6 to 5.5 ’ H
5.6 to 6.4 VH

* where:

V = mean channel flow velocity, in fps;

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

S, = specific gravity of stone (minimum S, = 2.50)

*k Table valid only for Froude number of 0.8 or less and side
slopes no steeper than 2Zh:lv.

*%* Type VL and L riprap may be buried after placement to
reduce vandalism.

10-64
9/30/90
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HEC-RAS Plan: Prop Cand  River: East Tribulary Reach: Main Reach

Z)\ &%
TACHO

Lo

1t H°

Rezach River Sta Profifs Q Total Min Ch EI W.S. Elev Cit W.S. E.G. Efev E.C. Slepa Vel Chal Flowt Atea Top Width Froude # Chl
{cfs} () ) [LH 1] {17 (frs) saf) @
Main Reach 4800 1yr 2260.00 5128.60 5133.57 5733.67| 5735.14 9.0t 180 10.69] 283.54 111,82 0.89|
$Maln Reach 14800 Slyr 3850.00 5728.60 573518 573518 5136.82 0.610002 12,26 483.65 152.71 0,58
Main Reach 14800 180yr 4400006 5728.680/ 5734.56) 5735.58 5?37.3;{ 0.609840| 12.14 544.24 163.09 0.59
Main Reach 14800 500yr ST0.00 5728.60 §738.45 573540 5738.36; 0.009308| 13.43 583,12 1657.01 0.58
Makn Reach 14650 10yt 220000 ST27.87 5733.45: 5731.85 5733.97 £.,003280 6.05 437.80 134.88 .49
Main Reach 14650 S0yr 3856.00 5727.67 5¥34.92 5733.23 £735.69) 0.003631 7.61 558.38 167.88 453,
Matin Reachy 14650 1Glyr 440600 ST271.87] 573533 5731.63 573617 0.003858 B.00| 729.84 117,77 0.54
Main Reach 14650 560y 5700.00 57271.87 5736,19 5714,41 5737.23 0.003955 894 9414 225.01 0.58
Msin Reach 14527 30y 2260.00 5726.23 573243 5731.94. 5733.35 0.007347 7.70 287.381 102.92 0.78
Mzin Reach 14527 50wr 3850.00 5726.2% §733.62 5733.19 513561 00078271 9.52 424.14 126.82, .42/
Main Reath 14527 1Qlyr 4400.09| 5726.23 5732.93 5733.58, 573547 0.007804 18,05 464,73 132,98 0.83,
Main Reach 14527 500yr 5700.03 5726.23 5734.54 5734.54 513646 £.008455 113 550,35 149.33 G.88
Main Reach $4500 10y 2200.00 5728.17| 5732.33 573160 73344 4005688 1,18 36,12 101.58 3,73
Main Reach 4508 Slyr 3850.60 5726.17 $¥33.61 73293 573474 1.065088 8.54 450.58 $25.23 6.1
Main Reach FAS00 1yr 4400.00 5728.17 5733.98 §733.3¢ 5735.18 0,0061568 &.88 40574 §32.15% £.81
Maia Reach 14500 S8y STHLLD 5726.17 5734.68) $734.04 573814 0.005336} 9.66 597.24 157.47] .81
Main Reach 14330 19y 2200.60 572581 5733.68/ 5730.72 513224 0.004067 8.1 350.35/ 120.76 0.85
Main Reach 14530 Syt 3850.00 5725.81 8733.01 573154 5733.75: 0.004419 £.90 558,30; 154.10] .88,
Main Reach 14330 10tyr 4400.00; £725.81 5733.30 5732.27 5734.16 5.004555 1.9 B22.38; 17354 0.68
Muin Reach 14330 S0yt STH0.50] 5725.81 $734.15 5732.93 5735.03; G.004472 7.43i 768.53 201.43 0.6%
Main Reath 14251 1Gyr 2200.00 5725.65 §730.57 5710.44 5731.62 0.017573 8.15] 268.48 111.63 0.93
Main Reack 14251 Soyr 3E5G,00 5125885 573188 5731.58 573315 0.013254 §.74 440.40 147.11 0.88
Kain Regeh 14251 160yr 4400.00 5125.65] S73234; $733.89 5733.57 0.012537 8.99 484.21 145.92 0.85
Malr Reach 14251 500yr 57G0.0D 5725.65 5733.14] 5732.5% 573448, 0011347 231 518,97 165.50 0.84
Hain Reath 14231 S0y 2200.00] 572508 57305} 5729.82 §731.28 0.00857% 6.88 314.74 111.89 0.72
Main Reach 14231 50yr 3850.081 5725.0t 573188 573105 5732.88 0.008075| 1.68 485.08 134.67 .73
Main Reach 14231 00yt 440048 $125.6¢ 573226/ 573138 5133.29] 0.008919 8.18 639.42 142,12 0.74
Maln Reach 14231 S00yr 5700.00: 5725.0% 5733.04 5732.08 5734.2t Q.088840 869 B58.30 158.01 0.75
Main Reach 14213 10y 220049, 5724.86 5730.37| 5729.66 57311 0.009552 891 318.18 110.41 0.72
Main Reach 14215 50ye 3850.00: 5724.88 5731.73, 5730.01 5732,72; 0.009139] 7.98 483.87 132.73 0.73
Main Reazh 14215 F0Gyr 4400.00 5724.86] 573210 573122 573318 0.009122 6.24 534.13 139.38 0.74
Main Reach 14215 S00yT 5700.00 5724.85| 573287 5731.95; 5734.07 B.008946 8.79 £48.30 156.94: 0.76
|joleiﬂ Reach 14178 1oyr 2200.00 5724.51 S¥50.00; $¥29.29 ST3T 0008770 1.01 313.81 i 0.7z
Msin Reach 4178 Soyr 3850.00 5724.51 5731.38 £730.57| 5732.38 0.009714 8.1% 474.97, 131.03 0.75
Main Reach 14178 100yr 4403.00 5724.51 5731.73 573093 S732.82 4.009689; 4.3 524 .56 137,48 0.76
Main Reach 14178 B STO0.00 512451 5132.49 5731.66] 513378 4.005540 556 836.07 153,87 0.78
Main Reach 13950 1y 2200.08 5723.84 5728.70 5727.54 §729.28 4.004398| .27 410.02 146.30 0.55
Main Reach 13950 Hayr 3850.00] £723.84! 5729.93 57208.77 5730.78 0.004928 7.88 612.55 181.66! 0.51
Main Reach 13950 180y 4400.00, 572364 §730.25 5728,12 S5731.20 0005138 835 671,83 102.23] 0.82
Main Reach 13950 S00yr 570000 $723.84 S730.04 5729.83] 573209 0.005428 9.29 B14.50 216,04 0.65
M3zin Reach 13720.34 10yr 220000 572355 727251 5726.65 ST 0.00721H0 7.36 38741 16235 06§
Main Reach 13712034 SQyr 3550.001 5723.55] 5728.53 5727.75 5729.45 0.C06771 8.1 §26.37 215.38 1+
Main Reach 13720.34 160yr 4400.00 572358 5728.90 5728.43 5£729.87 0006517, 4.99 710.38 231,53 0.70
Main Reach 1372034 S00yr 5700.00 5722.55 5720.73 5728.83 5730.75! £.005906 5.44 8917.12 287.15 0.59
Mzin Reach 13575 1Gyr 2200.00 5721.23 5725.33 5725.523 5728.99: 0.006042 8.70; 370.91 141.93/ 0.63
Main Reach 13575 S0yr wAS0.00F 5721.83 5127.52 572669 £128.50 £.008389i 8.35 558,89, 175.38) 0.83)
Main Reach 13575 160yr 44!30.001 5721.83] £727.83 5727.04 572891 0.006554 8.83 B15.98; 184.86] .59
Main Reach 13575 S0yr 5700,00{ 5721.83] 72844 572775 5729.78 £.007423 .94 735.29; 208,30 0.74
ain Reach 13437.94 10y 22‘30;0“' 5719.8¢; 5725.39 5724.80 5726.16 {.005893 7.04 312,57 116.95| 0,78,
Main Reach 13437.94 Sy ‘.!850.00} $719.85] §726.52] S$126.02 F727.51 0.0068550 8,36 460.26° 145.54 0.83
#aln Reach 13437.94 100yr 4404,00 574989 5726,62! 5728.36 5728.00| 0.005750 8.71 585.27§ 153.8¢ 0.55
Main Reath 13437.94 S0y S5760.00 5719.89: G727 48 5727.08 5728.83 G.006470/ 9,30 612.&0% 171,95 .67
Main Reach 13242 10yr 2200.00 571961 572399 5723.99 572513 0.021774 8.58 256.38; 113.99 1.0
Main Reach 13342 H0yr 3850.00 5719.80; 5725.12 5725.12 572658/ 0.018608 2.62| 400,13 141.42) 1.0t
Maln Reach 13342 300y 4460.00 5T19.60 572544 5725.44 5726.95, 0.019341 9.83 £47.40 145.41 1.00
Main Reach 13442 S00yr 5¥60.00 5718.80/ ST26.49 5726,09 572777 (.018437| 1037 540.58 164,87 1,00
#ain Reach 13322 10yr 2260.00) 5Ti8.24 5723.26 5723.35 572448 £.020403: 2.87 248,07 102,75 103
Aain Roach 13322 S0yr 3850.00 57148.21 5724.49: 5724.49 5725.97/ 0.019012 9.75) 394.33 1.1 1.00]
Main Reach 13322 18Gyr A400.00 5718.2¢ 5724.95! 572481 5725,35! 0.016559. 3.57) 459.55 144.73] 0.95
Main Raach 13322 S00yr 5700.00 §718.2¢ 4725.82] 572550 FYbdds .016358 10.18 551.05 159.54/ 0.56
Maln Reach 1340% 10yr 2200.00 §117.18] 5123.86 $§722.26 S1E4.12 0.008802 6.01 365.24 18.47] 0.6
Main Reath 13307 Styr 3850,00 571718 5724.74. 5723.68 5725.58: 0.008353 7.37 522.89 145.51 0.53
Main Reach 1307 100yr 4400.00 S717.18] 372517 5724.04 5726.04 £.008056 749 Sa7.50 155.09) .68
Maln Reach 13307 S00yr 5760.00 5717.18] 5725.84: 5724.78 5726.88: 0.008551 8.18 695.92 188.04/ 0.7
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1604 South 21st Strest
Colorado Springs, Colorado 80804
(719) 6307342

Engineering Corporation

N

EAST TRIBUTARY JIMMY CAMP CREEK CLOMR
LORSON RANCH
PROPOSED CONDITIONS FLOODPLAIN MAP
EL PASO COUNTY, COLORADO

e e ! TOPOGRAPHIC MAPPING IS BASED UPON AERAL Profect Noi 16031
BN R . TOPOGRAPHIC MAPPING PROVIDED BY CORE | Date:  June21.2017 |
1 M ENGINEERING INC. COLORADO STATE PLANE Design:  RNW
1 -H o1 Ty COORDINATES 1983, AND NATIONAL GEODETIC B L LA
4 b ¥ 15710 VERTICAL DATUM OF 1929, Drawn: ELS
En AR : THE TOPOGRAPHY WAS COMPILED IN fheek: R
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HEC-RAS Plan: Prop Cond  River: Easl Tributary Reath Main Reach (€

Reach Réver Sla Profle < Totail iin Ch E1 WS, Blav Crit W5, £.G. Eiov E G, Slope Vel Chat Flow Arca Top Widlh Froude #Chl
e55) i) (R} o] mn i) (ris) (sq1) o
Main Reach 133272 1liyr 2200.00 5717.07] 572350 5721.93 5723.91 0.003331 5.1t 430.12 131.28 0.50
Main Reach {13272 50yr 3850.00 S711.67 5724.68 572313 5725.32) 0004149 B.41 600,35 156,75 0.58
Maln Reach  [12272 190yr 4400.00 SY17.67 5725,12 £723.48] 5725.79 0404021 6.56 67060 185.13 0.57
Maia Reach  [13272 500yr 5700,00| S717.07 5125.18 524,19 5726.60 0.004425 7.26 784,65 177,87 0.51
Main Reach {13041 10yr 2400.00 5718.50 572814 572114 §tzz.20 0.621307 8.28 230.00 137,18 1.00
Main Reach {13041 S0y 400060 $716.50 5722.05 5722.05] 5723.45 0.618538 9.54 421.23 150.70] 1.00)
Mali Reach 113041 16ty 5750.00 5716.50 572241 5122.43 5724.96 n.17653 2.81 478.25 157.5% 1.00
Main Reach | 13041 Stityr 6000.001 5716.50 572289 5722.99 5724.71 0015849 10.51 570,91 187.85] 1.00
Main Reach | 13021 $0yr 2400,00, 571443 5710.58 §716.58 572087 ©.013749 9.11 263.44 105,04 1.0¢
Mgin Reach  [13021 50ys 4000.00 571443 5720.74| 572074 5722.22 0.012745 9.7 A08.64 135,04 1,80
Main Resch  |13021 100y 4750,00] 5714.43 5721.14 572804 572478 0.012881] 10.22| 464.95 143.68 1.00/
#ain Reach 130271 S00ye 5000.40 5714.43 5721.72 5724.721 5123.58 0,012622 0.7 55189 152,06 1.0t
Main Reach {13008 10yr 2400.09) §712.88 5719.64 5718.13| 5720.15} 0.004053 5.87 408,82 124.38 0,57
Main Reach  [13008 Slyr 4000.09] S712.88 5720.95 5710.47| 5721.66 0.004215 877 $91.20 144,68 .59
Main Beash 13006 100yr 4750,00 5712.88 5721.45 571884 St 0004282 7.13 665.04 152.83 .60
Maio Reach  |13006 S0y $000.00 5712.88 5722.18 5720,58 5723.40 0.004441 7.68 78134 164.23 .62
Main Reach  |12070 10yr 2400.00 5712.79 5719.51 ST16.61 5712.99 0,003707 5.50 420,02 12947 0.54
Main Reach {12970 S6yr 4000,00/ 571079 5720.85 5719.24 572150 0.0036:32 6.45) 619.49 151.94 0.56
Main Reach  |12970 16Gyr 475000, 571279 5721.38 5T1E.67 5722.08 0,003885 6.81 897.47 150,58/ 0.57
Ml Reach | 12070 S00yr 5000.00 571279 572209, 5720.33 5722.52 0.004025 1.33 818.72 171,62 0.58
Main Reach  |12850 1tyr 2400.00 5712.50 5718.20 5717.60 £718,57 £.00283¢ 480 489,55 152.19] 048
Main Reach  |12850 50ys 440000 5712.50 §720.58] 5718.65] §721.08] 2.00280% 5.57 718.74 182,84/ 0,43
Main Reach  [12850 100yr 4740.00 5712.50 5721.10] 5718,06, 5721.62 0.002805! 5.81 817.33 195.22] 0.50
Maln Reach  [42850 $00yr 6000.00 5712.50 5721.86 5710.68 574248 C.002796! £.18 97648 211.38 0.51
Main Resch 312700 10yr 2400.00 1234 571863 571113 $718.10 0.003208 551 415.08 12699 0.52
Main Reach  £12700 S0yr 400000 sr12.34 5719.88 5718.25 §720.55 0.003779 6.5 605,26 145.09 0.57
Maln Reach  F12700 100y 4750.00, 5742.44 5720.33 571870 5721.1% 0.003874 7.08 875.54 186,57 0.58
Main Reach 12700 S00yr 8000.00 5712.14 5721.60 5110.38 §121.82 0.003958 772 8010.50. 200.02 0.60
Main Reach 12500 19yt 2400,00 5711.68 5717.63 571673 5718.25 0405420 6.38 371,82 128,03 0.85
Main Reach  [12500 50yr 4000,00 5711.68 Ha.i $117.63 5718.60 0.005940] 7.58 526.85 14771 0.7+
Maln Reach  [12500 108y 4750.00 5711.60 5715.H 5718.25 5720.32 0008110 8.07 588,73 151.89 0.73
1Ma'm Reach  |12500 500yr 6000,00 5711.68 5718,67 5716.87 5720.89 DLGE5TH 847 676.14 164,95 0.#7
iMais Reacy  |12428 10yr 2400.00 5711.50 5716.94 5716.44 5717.57 0015862 8,50 282,24 448.05] 0.59
Main Roach {12426 50yr 4000.00 571450 5717.45 5717.45 5714.89 Q014542 .62 415.58 47298 0.99
Main Reach  |12428 100yr £750.60 571150 571788 5717.45 5718.41 0.014174 18.02 473.95 494.48 0,99
Main Reach 112426 Stitryr 6000.00 STH1.50 5718.47, 571847, 572017 0.012043 10.50 57880 554.80 098
Main Reach  [12408 10yt 2400001 5108.61 5714.81 5714.91 5716.28 0.014224 9,41 255,11 423,18 .09
Main Reach  |12406 S0yr 4000.00 5708.61 5716.20 5718.20 5717.82! 0.012968 10.22 391,24 461,92 0.99
Msin Reach  [12408 100y 475000 5700.61 5716.86/ 5756.50 5710.41 2012730 1050 447.97 47289 10,99
Main Reash  [12408 500yr §000.00 5709.61 5717.65) 571733, 571831 0.010116: 10,33 580.92 497,10 .90
Main Reach 112391 1dyr 2400.00 5708.18 5714.70 5713.48 5715.50 0.005789) 718 334,15 440,49 0.87
Main Reach {12391 Syr 4000.00 5798.181 5716.00 5715.07, 571115 0005445/ 639 476.83 475.55 0.73
Main Reach  $42301 100yr 4750.00 5708.18 5716.67 £715.53] 5717.82 0.006135] 8.62 551.01 438.23 0.72
Main Reach 12391 S00yr £000.00 570818 5717.96 5710.361 5719.03 0.004754] 829 T24.08 51473 0.55
|MainReach {12358 10yt 240000, 5798.09 5714.66 5713.23] 571527 0.004390 524 39252 48116 0.57
Main Reach  [12356 S0vr 4000.00 570809 5718.00) 4714.53 5716.89 0.0045843) 750 52033 507.12 0.53
Main Reach  [f2388 1oihyr 4750.00 5708.09 5716.61 5715085 5717.57 0004238/ 7.89 &01.41 516.87 0.53
Maln Reach  [12388 500yr 8000.00 5708.09 5717.89 571582 5718.84 0.003878 7.84 765.40! 536.50 0,58
Main Reach  [12200 Wy 2400.00 570170 5714.12 $742.73 5114.85] 0.003380/ 5.84 410,53 521.88 0.54
Maln Reach  |12200 S0yr 4000.00 5707.70 5715.40 5713.84 5716.19} 0,003791 755 559,11 542,901 0.59
Maia Reach  [12200 190yr 4750.00] 570770 5716.03 571428/ 5716.89 0.003643 1.43 [FEEL 54235 0.58
Maln Reach {17200 S009r 5000.00 5707.70] 5717.45 5715.00 5718.25 0.003045 747 837.40 553.38! 0.54
Main Reach {12050 10yr- 2400.00 5707.32 5113.40 571243 5714.04 D.004747 544 372.67 544.62 052
iMaln Freach  |12050 50yr 4000,00 5707.32 5714.54 5713.49 5715.51 0.005310 7.89 504.87) 581.93 0.88
Main Reach {12050 100yr 4750.00 $701.32 5715.33 5713.57 5716.28 0.004419 782 40142 514.08 0.54
Main Reach {12056 500yt 500000 5707.32 5717.07 5714.65 5717.84 0.002493 1.06 871.74 655.24 .50
Main Reach 11197876 |10yr 2400.00 5707.13 SM2.75 5712.27 5713.58 0.067588 7.36 326.08 597.15 077
Main Reach  |11978.5 _ {50ur 4000.00 570713 571377 571323 5715.00 0008178 8.92 448.31 650,65 0.53
Maln Reach  {11978.70  |100yr 4750.00 576113 5715.01 5713.74 5715.95 0.004645 7.75 612,57 722.02 055
Main Reach  {11976.78  |500yr §000.00 5707.13 5717.20 5714.42 5717.58 0.061098 4.80 565,82 970.75 .33
Main Reach {11923 0yr 2400.00 5706.99 5718.81 5711.81 5712.91 0.022077 8.42 285,1t 770.48 0.8%
Main Reach {11923 SOyr 4000,00 5706.99 5713.45 5712.76 5714.42 0.010740 1.89 508,84 812,06 0.74
Main Reach {11923 100yr 4750.00 5705,99 571485 5713.15 5715.60 0.005033 549 732.28 B47.67 0.5
Maln Reach {11923 500yr 600000 5706.94 5717.42 5713.75 5747.49 0060213 1.73 2975.57 951.52 0,12
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HEC-RAS Flan: Prop Cond  River: Easi Tibulary Reach: Mals Reack (G

Reach Riversty | Promte | QTowl | sinchel | ws Bev | Satwis, | Eo.Elev | E6.5kpe | VelChnl | FiowAma | Ton i T Fromedoni
{c2s) i (i ] { Ay s} sq ) )
Mein Reach__|11503 Toyr 20000 sqoasm  smodd| o stiogs]  stiiad0.0184%7 750 30139 728,81 0BT
Aain Reach 111903 S0yr 400000]  s7ousa|  SM37Yl 51z ST1aa8|  0.003203 535 4757 34,96 243
Maln Reach 111803 10030 a75000]  stodma)  srisesi  iiniss|  srises| 050214 192 535,68 a58.8¢ 038
Wain Reach 11903 500y BU000G|  &70a.82|  S71m.43]  57izzs|  STiR4E]  D.000153 TE1  sata.08 w9142 010
& |Min Reash | 11288 1057 200000 670390 571078 &ioese]  8H143] 000303 175 St5m Te5.65 043
%\5 Main Rench __|11088 0y7 4000.00]  5703.20]  s74a.04|  6705.90]  s7ie0e] 0003605 EY, $38.69 H0.26 0.3t
\'\,Y Main Reach 111888 To0yr 475000]  Sfonani  sTissdi STi028|  STISAOl 0001347 43a] rraras 97267 028
Mals Reach {11808 500y 800000 Gronua|  s7i7.43]  s7m0ee|  sr7As| 0.000127 58] 369847 T 9,09
Main Reach 111838 1Gyr 20000} S03yz| ST a7eazn 511102 B00%4Es [T 5.2 76087 037}
Mein Reach | 11856 S0yr 400000f _ stosiz]  s7iag7] 810698 s71492]  0.0oiate 450 33967 33856 028
#igin Raach __[11858 10037 475000 s7a3i3]  S745.2]  S7ou7]  S7i5asi  0.901653 387 123642 57440 028
#ain Reach 11856 500y 600000 57a%.2]  STITA3] 879048 ST1TATL  0.0001%0 53] dsemsa|  jodsds 0.08
Main Reach 11750 1oyt 20000]  sroaey] | stiwgi|  sioemal ST Dooota? 7,78 YR 52248 YT
g Maio Reach {11750 SOy «00060]  s70287|  S7eace]  sTorzri  s7i3e0]  0.00053 282] 147129 78132 0.15
\,\'k Main Reach __[11750 00y 415000,  sinzer|  siis2a| 570777 s1527]  ogomzt 148]_ Hiide 856,78 0.09
Main Reach 31750 500yt E00005|  srozsr) 571745 570846 S717.46] 000009 086 7araral  iaorse .04
Maln Reach (11658 Togr 20000 srozdel st siorad|  Eei] 0o0atiy 551 43535 837 043
Wiain Reach 11688 oyt iopoce|  stongz|  s11333]  sv0Re7]  sTidso] 000364 554 723 a24e 0.37
Main Reach__[11838 160y AT5000] 570272 T s7i478]  svosen) . 571521 G.002050 538 0337 21050 036
Mein Reach _[11688 satye So00.00)  sT0272| | STivge|  Sviess  sril4z] GO014Ed 482 123433 3244 931
Shain Reach 171658 Yoy 20008] 7ozesi  sroade| . srorasl  srtosel " beows? 768 FAT] 70.48 b33
% MalnReach_ |11888 Syt 400000]  siczesl S7izmi]  S709.11) _ s7iasoi  Gebaoas| 943 43830 7182 053
Main Reach 11566 T00gr 475000 570285 571345]  5708.83|  S71486] 00037 54 15776 7278 0.5
‘0 3(1 Main Reach {11682 Booyr 600000[  sroass|  s7sat]  s7iagal  sviiei| oo 16,13 552,95 5359 o8
Main Reach . [11695 Bridge AT s
Miain Reach {11523 oy 240000]  Sro29s]  s7or3a] - sroess]  srmaee]  ooiaiz 6 T 5209 0%
Mol Reach 11525 Bayr 400000|  s702.35i 707l 70h81|  671ie2] ool 1175 20004 o887 098
q {1}6 MainRgach {11523 100y 475000]  Sv0mas|  G7oe3d]  s70933)  STIRTN  0.013811 e 32234 G9.27 1.00
Wain Reath 111523 500yr onooce|  S70235|  syinar]  STI047]  sTadl| 0.015005 54 376,59 89,04 5.00
Mzin Rageh 11603 oy 0000, G703.25) _ G70753] 570843l SHBAT] G.00064 778 308.08 7590 X
Main Reach _|+1503 S0y 400000, 570278 s700.30] . SIOTEI|  5TI08S| 008087 835 T2 6251 0.65
Wi Reach  It1s03 o0y a75000]  Groe28]  s7i0.08|  G7eads|  S71148]  D.007385 B.13 520,15 5742 008
Main Reach 11503 S0ty E00000]  sro228l  s71087]  sto9.37|  s7izse]  0.008303) 017 sez8a 5136 970, D <y
Main Reagn | 11474.55  |1byr 260000] _ Giezte] | Gromsa|  57053%] 570788 obisea: 281 7041 7528 088 U W
Wiin Reach | 1147155 |Soyr <30000] Stozta]  Srorms|  sioreal  Grooes]  o.iecaz 1190 36143 725 100
Main Reach __|1147158 _ |100y S$20000]  soztel  srosz] 570832 S1035|  0.018%4 1287 41592 2533 101
Main Resch__114471.55 1500y 45000 510218 ST05.43]  §708.t3]  S7H1.85|  Goivezs 13.24 45718 5048 )
Main Reach | 11585 Tty 60000 5roatei  570583]  S70h.28]  ST0E8] 0414053 551 EvIY) 11015 iz
Main Reach  [11365 S0yt 430030 570200 S70732] 570640 S708d2 001904 577 43030 200 o
Main Reach__ 111385 So0yr 520000 sea0n|  s7o7.80)  s7osen| 670007 0.010133 T 573,17 126.45 075
Main Reach 11385 BT S4S000|  svag)|  Srompe] __ svrsd . Sti0.47]  0.008598 507 7105 19797 010
MainRosch 11435687 10yt 2600.00]  570080| _ S70547]  S704a3|  S70837]  w.0023%8) 535 PN 11603 054
Maln Reach 1135587 |80y AW0.00  S70080]  s707.75|  570549]  5706.01 0002480 7.0 514.13 151,66 057
MainReach  |11355.87  |100yr 520080]  srondof  S707.93,  Si0A44|  sTosTi] 0gozeda a7 705,02 13538 0.58
Main Reach 11135567 ]800y 645000 stooeni  sjosss| . §70871  S7oes4l  0.002708 753 858,47 151.28 B.5
Wain Roach . [11125 10yr 760006]  s7o0sn]  S7oara]  S7oaual  Srouse|  o.00dieR 740 SN [TEET, [0
Main Reach_|11125 Syt 430000]  5700.80] _ ST06.08| 5705331 5707.92]  D.o03sen 778 55273 3288 51
Main Reach 111128 00ur s200000  s7ous|  ejonis|  siasyal  voadz] w003t 7.88 659.10, 14235 055
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Page 10f5 | Issue Date: September 16, 2014 Effective Date: January 29, 2015 Case No.: 14-08-0534F LOMR-APP
“Follows Conditional Case No.: 06-08-B425R

B

Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT

COMMUNITY AND REVISION INFORMATION PROJECT DESCRIPTION BASIS OF REQUEST
£l Paso County CHANNELIZATION HYDRAULIC ANALYSIS
Colorado -NEW TOPOGRAPHIC DATA

{Unincorporated Areas)
COMMUNITY

COMMUNITY NO.: 080059

IDENTIFIER | LOS0 Ranch Development, East Tributary of Jimmy Camp | APPROXIMATE LATITUDE & LONGITUDE: 38.732, -104.531

Creak SQURCE: Precision Mapping Streets DATUM: NADS83
ANNOTATED MAPPING ENCLOSURES ANNOTATED STUDY ENCLOSURES
TYPE: FIRM" NO.: 08041C0857F DATE: March 17, 1997 DATE OF EFFECTIVE FLOQD INSURANCE STUDY: August 23, 1998
TYPE: FIRM* NO.: 08041C1000F DATE: March 17, 1997 PROFILE(S): 117P-119P

FLOODWAY DATA TABLE: &

Enclosures refiect changes to flooding sourees affected by this ravision.
* FIRM - Floed Insurance Rate Map; ** FBFM - Fiood Boundary and Floodway Map; *** FHBM - Flood Hazard Boundary Map

FLOODING SOURCE(S) & REVISED REACH(ES)

Jimmy Camp Craek East Tributary - from approximately 4,260 feet upstream to approximately 14,470 fest upstream of Peaceful Valley Road

SUMMARY OF REVISIONS
Flooding Source Effective Flooding Revised Flooding incr Decr
Jimmy Camp Creek East Tributary Zone AE Zone AE YES YES
BFEs BFEs YES YES
Zone X (shaded} Zane X (shaded) YES YES
Floodway Floodway YES YES

* BFEs - Base Flood Elgvations

DETERMINATION

This document provides the determination from the Depariment of Homeland Security's Federal Emergency Management Agency (FEMA) regarding
a request for a Letter of Map Revision (LOMR) for the area described above.  Using the information submitted, we have determined that a revision to
the flood hazards depicted in the Flood Insurance Study (FIS} report andfor National Flood Insurance Program (NFIP) map is warranted. This
document revises the effective NFIP map, as indicated in the attached documentation. Please use the enclosed annotated map panels revised by
this LOMR for #loodplain management purposes and for all flood insurance policies and renewals in your community.

This determination is based on the flood data presently available, The enclosed documents provide additional information ragarding this determination.  Ifyou have any
questions about this document, please contact the FEMA Map Informalion eXchange toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the LOMC
Clearinghouse, 847 Scuth Pickett Street, Alexandria, VA 22304-4505, Additional Information about the NFI? is available on our website at http:/hww. fema.govinfip.

Luis Rodriguez, P.E., Chigt
Engineering Management Branch

Federal Insurance and Mitigation Administration 142877 PT202.02.BKR 14080534F BG  102-1-A-C




Page 2of 5 | issue Date: September 16, 2014

Effective Date: January 29, 2015

Case No.: 14-08-0534p LOMR-APP

Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT (CONTINUED)

OTHER COMMUNITIES AFFECTED BY THIS REVISION
CID Number: 080060 Name:

AFFECTED MAP PANELS

TYPE: FIRM* NO.. 080431C0357F DATE: March 17, 1997

DATE OF EFFECTIVE FLOOD INSURANCE STUDY: August 23, 1999
TYPE: FIRM* NC.. 08041C1000F DATE: March 17, 1997 PROFILE(S): 119P

FLOODWAY DATA TABLE: 5

City of Colorado Springs, Colorado

AFFECTED PORTIONS OF THE FLOOD INSURANCE STUDY REPORT

(X% $3

This determination is based on the flocd data presently availabie. The enclosed documents provide additional infarmation regarding this determination. I you have any
questions about this document, please contact the FEMA Map information eXchange tolf free at 1-877-336-2627 (1-877-FEMA MAP) or by letter address
Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304

ed to the LOMC
-4605.  Additional Information about the NFIP is svaiable on our website at hitp:fhwww. fema. govinfip.

[
Luis Rodriguez, P.E,, Chief

Engineering Management Branch

Federal Insurance and Mitigation Administration

142877 PT202.02.8KR. 14080534P.BG  1024-A-C
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Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT (CONTINUED)

COMMUNITY INFORMATION

APPLICABLE NFIP REGULATIONS/COMMUNITY OBLIGATION

We have made this determination pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (P.L. 93-234) and in accordance with
the National Flood Insurance Act of 1968, as amended (Title XIII of the Housing and Urban Development Act of 1968, P.L. 90-448), 42
U.S.C. 4001-4128, and 44 CFR Part 65. Pursuant to Section 1361 of the National Flood [nsurance Act of 1968, as amended, communities
participating in the NFIP are required to adopt and enforce floodplain management regulations that meet or exceed NFIP criteria. These
criteria, including adoption of the FIS report and FIRM, and the modifications made by this LOMR, are the minimum requirements for
continued NFIP participation and do not supersede more stringent State/Commonwealth or local requirements to which the regulations

apply.

We provide the floodway designation to your community as a tool to regulate floodplain development. Therefore, the floodway revision
we have described in this letter, while acceptable to us, must also be acceptable to your community and adopted by appropriate community
action, as specified in Paragraph 60.3(d) of the NFIP regulations.

NFIP regulations Subparagraph 60.3(b)}(7) requires communities to ensure that the flood-carrying capacity within the altered or relocated
portion of any watercourse is maintained. This provision is incorporated into your community’s existing floodplain management
ordinances; therefore, responsibility for maintenance of the altered or relocated watercourse, including any related appurtenances such as
bridges, culverts, and other drainage structures, rests with your community. We may request that your community submit a description and
schedule of maintenance activities necessary to ensure this requirement.

COMMUNITY REMINDERS

We based this determination on the base (1-percent-annual-chance) flood discharges computed in the FIS for vour community without
considering subsequent changes in watershed characteristics that could increase flood discharges. Future development of projects
upstream could cause increased flood discharges, which could cause increased flood hazards. A comprehensive restudy of your
community’s flood hazards would consider the cumulative effects of development on flood discharges subsequent to the publication of the
FIS report for your community and could, therefore, establish greater flood hazards in this area.

Your community must regulate all proposed floodplain development and ensure that permits required by Federal and/or
State/Commonwealth law have been obtained. State/Commonwealth or community officials, based on knowledge of local conditions and
in the interest of safety, may set higher standards for construction or may limit development in floodplain areas. If your
State/Commonwealth or community has adopted more restrictive or comprehensive floodplain management criteria, those criteria take
precedence over the minimum NFIP requirements,

We will not print and distribute this LOMR to primary users, such as local insurance agents or mortgage lenders; instead, the community
will serve as a repository for the new data. We encourage you to disseminate the information in this LOMR by preparing a news release for
publicatior in your community’s newspaper that describes the revision and explains how your community will provide the data and help
interpret the NFIP maps. In that way, interested persons, such as property owners, insurance agents, and mortgage lenders, can benefit
from the information.

This determination is based on the flood data presently available, The enclosed documents provide additional information regarding this determingtion. ¥ you have any
questions about thkis document, please contact the FEMA Map laformation eXchange loll free at 1-877-336-2627 (1-877-FEMA MAP) or by letler addressed to the LOMG
Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304-4605. Additional Information about the NEIP is available on our website at hitp:ihwww. fema.govinfip,

Luis Rodriguez, P.E., Chief
Engineering Management Branch N
Federal Insurance and Mitigation Administration 142877 PT202.02.BKR. 14080534P.BG  102--AC
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Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT (CONTINUED)

We have designated a Consultation Coordination Officer (CCO) to assist your community. The CCO will be the primary liaison between
your community and FEMA. For information regarding your CCO, please contact:

Ms. Jeanine D. Petterson
Director, Mitigation Division
Federal Emergency Management Agency, Region VIH
Denver Federal Center, Building 710
P.0. Box 25267
Denver, CO 80225-0267
(303) 235-4830

STATUS OF THE COMMUNITY NFIP MAPS

We will not physically revise and republish the FIRM and FIS report for your community to reflect the modifications made by this LOMR
at this time. When changes to the previously cited FIRM panels and FIS report warrant physical revision and republication in the future,
we will incorporate the modifications made by this LOMR at that time.

This determination is based on the flood data presently available. The enclosed documents provide additionaf information regarding this determination.  f you have any
questions about this document, please contact the FEMA Map Information eXchange foll free at 1-877-336-2627 {1-877-FEMA MAP) or by letter addressed io the LOMC
Clearinghouse, 847 Scuth Pickett Street, Alexandria, VA 22304.4805. Additional Information about the NFIP is available on our website at hitpdfwww. fema.govinfip,

o>
Luis Rodriguez, P.E., Chief

Engineering Management Branch

Federal Insurance and Mitigation Adminisiration 142877 PT202.02 BKR_ 14080534P.8G  102--A-C
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Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT (CONTINUED)

PUBLIC NOTIFICATION OF REVISION

A notice of changes will be published in the Federal Register. This information also will be published in your local newspaper on or about
the dates listed below and through FEMA’s Flood Hazard Mapping website at hitps://www.floodmaps.fema.gov/fhm/Scripts/bfe_main.asp.

LOCAL NEWSPAPER Name: The Colorado Springs Gazette
Dates:  September 24, 2014 and October 1, 2014

Within 90 days of the second publication in the local newspaper, a citizen may request that we reconsider this determination.  Any request
for reconsideration must be based on scientific or technical data, Therefore, this letter will be effective only after the 90-day appeal period
has efapsed and we have resolved any appeals that we receive during this appeal period. Until this LOMR is effective, the revised flood
hazard determination information presented in this LOMR may be changed.

This determination is based on the fivod data presently available.  The enclosed documents provide additional information regarding this detesmination. 1Fyou have any
questions about this document, please contact the FEMA Map Information eXchange foll free at §-877-336-2627 (1-877-FEMA MAP} or by {eiter addressed to the LOMC
Clearinghouse, 847 South Pickett Street, Alexandria, VA 22304-4605. Additional Information about the NFIP is available on our website at http:fiwwew. fema.goviniip.

Luis Rodriguez, P.E., Chief
Engineering Management Brapch
Federal insurance and Mitigation Administration 142877 PT202.02.8KR. 14080534P BG  102-1A-C
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REFLY TO
ATTENTION OF

DEPARTMENT OF THE ARMY
ALBUQUERQUE DISTRICT, U.S. ARMY CORPS OF ENGINEERS
SOUTHERN COLORADO REGULATORY OFFICE
200 S. SANTA FE AVENUE, SUITE 301
PUEELQ, COLORADO 81003

September 7, 2017
Regulatory Division

SUBJECT: Action No. SPA-2005-00757; Modification to the Lorson Ranch Permit in Ei
Paso County, Colorado

Elizabeth Klein

Kiowa Engineering

1604 South 21st Street
Colorado Springs, CO 80904

Ms. Klein:

The U.S. Army Corps of Engineers (Corps) is in receipt of your letter dated August 3,
2017, requesting a modification to the Department of the Army permit for the discharge
of dredged and fill material into waters of the United States associated with Lorson
Ranch. This includes the bridge construction and stream configurations and updating
delineation for upland swale in the Lorson ranch development, Fountain, El Paso
County, Colorado.

We have reviewed and hereby approve your request. Action Number SPA-2005-
00757 is modified as follows: This includes approval of the Special Condition 1 - Lorson
Blvd. & Fontaine Blvd. bridge design and stream configuration, Special Condition 2-no
action required; and Upper Reach item #2 Stabilization — No permit required.

Replace the project description on page one of your permit with: Insert the approved
designs into the Permit as an attachment to the Special Condition 1.

The expiration date of your is still September 30, 2021,

This modification is effective immediately. All other terms and conditions of the original
permit remain in full force and effect.



If you have any questions concerning this letter, please contact me at (719) 543-6815 or
by e-mail at Van.A. Truan@usace.army.mil.

Sincerely,

TRUANVAN.A S

TRUARNANALLAN.1231422150

Oi: c=US, 0aU 5, Govarnment,
=T, ou=PK], %
LLAN.123142 ::-mmr:t.:mnﬁxgsuzn

2150 =

Thate I017.0907 021545 -05'00"

Van Truan
Chief, Southern Colorado
Regulatory Branch



Engineaering Corporation

August 3, 2017

Mr. Van Truan

U. 8. Army Corps of Engineers

200 South Santa Fe Avenue Suite 301
Pueblo, Colorado 81003

Re: SPA Action No. 2005 00757
Lorson Ranch East Fork Jimmy Camp Creek Permit Modification Amendment No.1
El Paso County, Colorado
(Kiowa Project No. 16031)

Dear Van:

Following our telephone conversation of last January, we are submitting a Permit Modification
Amendment No. 1 for the above-mentioned project on behalf of Lorson Development and
requesting your concurrence.

Action Number 2605 00757 Modification Amendment Request No. 1

Project impacts for the East Fork Jimmy Camp Creek on the Lorson Ranch were originally
authorized under the above-mentioned Action Number by the Pueblo Regulatory Office on
September 22, 2006 with an expiration date of December 31, 2009. The permit authorized channel
bank linings, grade control structures and two roadway crossings for three segments for the entire
length of the East Fork Jimmy Camp Creek on the Lorson Ranch. See Exhibit 1, Permit Modification
Amendment 1 Map (attached) for location of existing, proposed, and future activities discussed
here.

The central stream segment, designed as a
reconfigured reach (Item#1 on Exhibit 1) was
completed in about 2007 or 8. Subsequently, a
construction standstill in 2009 occurred with
no further activity. It appears that the permit
has been extended twice, first to September
2001 and then to September 2021.

At that time, about 3,600 linear feet of
reconfigured trapezoidal channel consisting of
100-Year riprap bank linings and grouted
grade control structures were completed
{Photograph #1). The bottom width was

- designed at about 60-feet wide and the top
width was about 180-feet w1de Currently, the reconfigured channel is vegetated with upland
vegetation with areas of exposed rock on the bank linings and grouted drops structures.

The purpose of this Modification Amendment is to address and clarify Special Conditions in the
permit and summarize all future activities that were originally authorized in this permit. An

16031COEPerModAmend.docx
1604 South 81 Street, Colorado Springs, Colorado 80904-4208
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additional Modification Amendment Request will be submitted in the future to address remaining
authorized activities.

Special Condition 1

Per Special Condition 1, final design drawings
for Fontaine Boulevard and Lorson Boulevard
Bridges need to be submitted for review and
approval 60 days prior to construction. At this
time, we are transmitting final design
drawings for the proposed Fontaine Boulevard
and Lorson Bridges {see attachments.)

The proposed Fontaine Boulevard Bridge
{Item #3) will be a 48-foot span, 130-foot long
by 14-foot high arched Contech pre-cast
bridge and pre-cast headwalls with an
ungrouted rock invert. This bridge will be
constructed over the north termination of the L e
existing reconfigured trapezoidal channel reach (Photograph #2). Minor modifications to the
reconfigured channel in the vicinity of the bridge will be necessary to link the existing
improvements to the proposed bridge. '

The proposed Lorson Boulevard Bridge (Item #4) is currently in final design and is expected to be
constructed in the early spring of 2018. The location of Lorson Boulevard Bridge will be over the
reconfigured channel at about the location of Photograph #1. The Lorson Boulevard Bridge will be a
48-foot span, 84-foot long by 13-foot high arched Contech pre-cast bridge and pre-cast headwalls
with an ungrouted rock invert. Similar to Fontaine Boulevard Bridge, minor modifications to the
reconfigured channel under the bridge will be required to match the existing condition.

Special Condition 2

This Special Condition refers to the lower stream preservation reach (Item #5 on Exhibit 1} thathas
not yet been designed. This reach will be about 3,900 linear feet of three-to-one riprap banklinings
in select locations with possibly one to several grade control structures. We anticipate the bottom
width of the channel will be less than 20-feet. The design concept for this reach is to retain the
stream alignment, to avoid future channel incision and to lay back nearly vertical banks to three-to-
one. Modifications to this channel segment are anticipated to be minimal.

The Lorson Ranch has been delineated twice during the permitting process. The original
delineation by Savage and Savage in 2002 for the overall project delineated both the Mainstem
jimmy Camp Creek and the East Fork Jimmy Camp Creek. Subsequently, the Mainstem Jimmy Camp
Creek was permitted and completed under Action No. 2002 00701. The East Fork Jimmy Carnp
Creek in the Lorson Ranch was again delineated in March 7, 2006 by AG Environmental Services,
Inc. under Action No. 2005 00757. The existing delineations for this reach will be reviewed and
verified for current conditions. The existing delineations for this reach will be reviewed and verified
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for current conditions. Improvements for this segment will be addressed in a future permit
modification amendment.

Upper Reach Item#2 Stabilized Channel

The upper reach {(Item#2 Photograph# 3) was
originally a portion of the stream
reconfiguration reach. This upper segment
was not and currently is not wetland or a
water of the US. This reach is a vegetated
swale with upland vegetation and lacks a bed
and bank configuration. The permit requests
the channel design for this reach for clarity.

Prior to design, this reach was re-evaluated by
Kiowa according to current criteria with the
result being that channel reconfiguration is no &%
longer required. A stabilized floodplain section can appropnately be apphed here w1th three small
sloping grouted boulder drop structures 6-foot long, 2,900 linear feet of low flow soil/rock and
TRM lined channel and 1,020 linear feet buried rock/soil bank linings in select locations on outside
bends. The bottom width of the low flow channel will be 25-feet and the top-width will be 43-feet.
The stabilized floodplain section allows for the preservation of the stream alignment and prevents
future channel incision. The overall design will provide an alternative with significantly less
environmental impact than a reconfigured channel This portion of the work will be constructed in
an upland swale and therefore is non-jurisdictional, but design plans are being submitted per
permit request for review and approval by the COE 60 days prior to construction.

Please let us know if you need more information.

Sincerely,
KIOWA ENGINEERING CORPORATION

¢ Lo Kleos
Elizabeth A. Klein
Certified Wetland Scientist

Encs. Exhibit1
Fontaine Boulevard Bridge and East Fork Jimmy Camp Creek Channel Design Drawings
Lorson Boulevard Bridge

cc: Jeff Mark, Lorson Development
Richard Schindler, Core Engineering
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DEPARTMENT OF THE ARMY PERMIT

Permittes Lorson LiC nominee for Lorson Counservation Investment 1, LLLP

Parmit Na. 2005 00757

‘ssuing Office Albuquerque District Corps of Engineera

NOTE: The term "you™ and its derivatives, as used in this permit, means the permittes or any future transferee. The term
“this office” refers to the appropriate district or division office of the Corps of Engineers having jurisdiction over the permitted
aclivity or the appropriate official of that office acting under the authority of the commanding officer.

You are authoiized 1o perform work in accordance with the terms and conditions specifiod below.

Project Description:  The work includes modifying the lower 3,110 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 topscil beneath
the mat. About 350 linear feet will be treated with stone toe
protection with soil coir 1lifts. 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, aide slopes no
steeper than §H: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
centrel 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.S. However, it’'s channel design is included
in the permit for c¢larity.

Two road crossings will be built in the upper reach for Lorson Boulevard
. and Fontaine Boulevard. These structures will be two or three concretre
arch, natural bottom spans. A temporary construction crossing 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 East Tributaxzy
of Jimmy Camp Creek near Fountain, El Paso County, Colorade, Application
by: Lorson LLC, Application No. 2005 00757, sheete 1 through 16, dated
May 17, 2006.

ENG FORM 1721. NOV 85 EDITION OF SEP B2 I§ CASOLETE. 33 CFR 328 (Appendix Al

7



Srojact Location:  In the East Tributary of Jimmy Camp Creek and adjacent
wetlands in the east portion of the Lorsgon Ranch development located
t of the intersection of Fountaine Boulevard and Marksheffel Roagd
r Fountain, El Paso County, Colorado, Sections 13, 14 and 23,
wnship 158, Range 65W {38° 44.1° N Latitude, 104° 37.97 W Longitude;

Permit Condltions:

General Conditions:

. The time limit for completing the work authorized ends on _December 31, 2009 . if you find that you need more
tima to complete the authorized activity, submit your request for a fime extension to this office for consideration atlsast one monts

cefore the above date is reached,

Z. You must maintain the activity authorized by this permit in good condition and in conformance with the terms and condiitiors
of this permiil. You are not relieved of this requirement if you abandon the permitted activity, although you may make a geod fai-
iransfer to a third party in compliance with Generaf Condition 4 below. Should you wish 1o cease to maintain the authorized activity
or shouid you desire fo abandon it without a good faith transfer, you must obtain & modification of this permit from this office, which
may require restoration of the area,

3. if you discover any previously unknown historic or archeological remains while accomplishing the activity authorized by in's
permiit, vou must immediatefy notify this office of what you have found. We will inftiate the Federal and state coordination reguires
© ceterrine if the remains warrant a racovery effort or if the site is eligible for tisting in the National Register of Historic Piacse.

4. I you seil the property associated with this permit, you must obain the signature of the new owner Is the space provided ar:
forward @ copy of the permit to this office to validate the transfer of this authorization,

5. if 2 conditioned water quality ceriification has been issued for your project, you must compiy with the conditions specified
the certification as speclal conditions to this perm#. For your convenience, a copy of the certification is attached if & contains suth

condHions,

8. You must allow representatives from this office to inspect the autherized activity at any time deemad necessary to ensure @2t
it is being or has been accomplished in accordance with the terms and conditions of your permit.

Spacial Conditions:

After a detailed and careful review of all of the conditions contained in this permit, the permittes acknowledges that, aithough
said conditions were required by the Corps of Enginaers, nonetheless the parmitiee agreed to those conditions voluntarlly to
facilitate issuance of the permit; the permittee will comply fully with all the terms of aff the permit conditions,

Z. Finai bridge designs for Fontaine Boulevard and Lorson Boulevard
will be submitted to the Corps of Engineers for review and approval 50
days prior to start of each bridge construction. Project comstructicn
of each structure may begin upon the Corpa of Engineers’ issuance of =

gtart-of -work authorization.

z. The bank armoring for the stream preservation (lower) reach will pe
umgrcuted stone toe with coir fabric 1lifts or similar materials. a
final design for the stream preservation reach, including vegetation
scecies list, will be submitted to the Corps of Engineers for review z—=



prroval §0 days prior to start of bank armoring construction. Projes-
cnstruction may begin upon the Corps of Bngineers’ issuance of a starc-
f£-work authorization.

Qo

tx}

The bank armoring for the reconfiguration (upper} reach will be

armoxflex, geogrid, or similar materials. The bank armoring will be

covered with at least 6 inches of topsoil and seeded with grasses. Trs
tculder grade control structures will be ungrouted. A final design for
the reconfigured channel reach, including vegetation species list, will
pe submitted to the Corps of Engineers for review and approval 60 days
prior te start of channel construction. Project construction may begin
uron the Corps of Engineers’ issuance of a start-of-work authorizatior.

£ Sicping boulder grade con*rol structures will be ungrouted and
desianed to allow passage of small fish. For the stream pregervation
‘lower} reach, the location of grade control structures and their design
will be submitted to the Corps of Engineers for review and approval &%
“ays prior to the start of grade control structure construction.

Erosion control measures will be implemented to prevent upiland
sion into the East Tributary of Jimmy Camp Creek. All upland arcas
turbed by the permittee or their {sub) contractors located withir 207

{r AL th
g

I k4

of the stream will be treated with erosion control measures
ifuding placing topsoil, seeding, and mulching within 21 calendar davs
fter final grading or final earth disturbance or in accordance with tne
srosion control plan required by El1 Paso County. BAn erosion control
plan or a summary of the County‘s approved plan will be provided to the
Ccrps of Engineers within €0 days of permit issuance.

toih

o

o
F

s Noxious weeds will be controlled in all project-disturbed areas
within 200 feet of the stream during the S-year maintenance period. &
rian for such control will be provided to the Corps of Engineers wi=hi-
€2 days of permit issuance, for review and approval.

-1

A detailed mitigation plan will be provided to the Corps of

plan will provide for the mitigation of the loss of 4.56 acreg cf
zland shrubs and the loss of riparian trees. The mitigation work wil:
I in the spring following winter construction {(ox in the fall
owing summer construction) and be completed within 6 months of
ect construction. The plan will include, but is not limited to, the
cilowing items:

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

- Planting densities and number and gpecies of trees,

- Methods and times of year for planting. (If willow stakes arse
used. they must be planted with no more than 6 inches of the stake
exposed above the ground.) And,

- A plan for short and long term management and maintenance of the
mitigation sites, including supplemental tree watering if needed,

]
T

Engineers within 60 days of permit issuance, for review and approval
vrior to start of project construction. Project construction may begi-
“pen the Corps of Engineers’ issuance of a start-of-work authorizatior.
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;lacemeL of failed plantings before the end of the S5-year monitoring

ceriod, and other contingency needs.

. The mitigation efforts must be maintained for at least 5 years
ingiuding 5 growing seasons or until the Corps of Engineers has
Jetermined that the mitigation efforts have besen successful. Tree
clantings will be deemed successful when 80% of the planted trees ar
aiive at the end of the 5-year period, Willow shrub plantings will be
deemed successful when 50% of the planted shrubs are alive at the end of
the 5-yvear period.

An annual monitoring report of mitigation activities is required
£ will be sent to the Corps of Engineers by October 31 of each year.
s monitoring report will include as a minimum:
- A drawing or sketch showing photcegraphic 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.

crovided as financial assurances for construction, and for contingency

-

1%, A Jetter of intent from the local governing authority will be

and monitoring of the mitigation for the S5-year monitoring perioed. o=
sggurances of the mitigation effort will be provided sufficient to hire
&= independent contractor to complete the propesed mitigation should the

permittee default. The financial assurance for construction of the

mizigation project will in an amount equal to 115 percent of the

timated cost of construction. The financial agsurance for contingency

nd monitoring of the mitigation for the 5-year monitoring period will
ir an amount equal to 25% of the construction costs and will be o

sure the success of the mitigation. The letter of intent will be

bmitted to the Corps of Engineers, for approval, within 90 days of

L isguance.
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1. Any changes to the project must be approved by the Corps of
ncgreﬁ*s through a permit meodification prior to the c¢hanges being

wmpiemented.

;..a. p_] }

Further information:

1. Congressional Authorities: You have bean authorized o underiake the aclivity described above pursuant to:

{ } Section 10 of the Rivers and Harbors Act of 1899 (33 U.S.C. 403).
{4 Section 404 of the Clean Water Act (32 UL.5.C. 1344),

{1 Section 103 of the Marine Protection, Research and Sanctuaries Act of 1872 (33 U.8.C. 1413).

2. Limits of this authorization.

This permit does not obviate the neaed to obtain other Federal, state, or local authorizations required by law.

3.
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- This permit does not grant any propsriy rights or exciugive privilages.

. This permit does not authorize any injury to the property or rights of others.

o7

¢. This permit doss not authorize interference with any existing or proposed Federat project.
3. Umits of Federat Liabllity, In Issuing this permit, the Federat Government does not assume any liability for the foliowing:

8. Damages {o the permitted project or uses thereof as a result of other permittad or unpermittad activites or from natura
-aUSes.

h. Damages to tha permitted project or uses thereof as a result of current or fiture activities undertaken by or on behaif of the
United States i the pubiic interest.

¢. Damages to parsons, property, or to other permitted or unpermited activities or structures caused by the activity authorized
oy this permit.

4. - Design or construction deficiencies associated with the permitted work,

e. Damage claims associated with any future modification, suspension, or revocation of this permit,
4. Reliance on Applicant's Data: The detarmtination of this office that issuance of this permit is not cantrary to the public interest
was made In reliance on the information YOu provided,

<. Reevaluation of Permit Decision. This office may reevaluate its decision on this permit at any time the circumstances warrant,
Circumstances that could reguire a resvalustion include, but are not imited to, the following:

2. You falf to comply with the terms and conditions of this permit.

measures ordered by this office, and if you fall fo comply with such diractive, this office may In certaln situations {such as those
specified in 33 CFR 208.170) accomplish the corrective measures by contract or otherwise and bilf you for the cost.

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

T'“‘ i T e !.‘.' F e . L3 ’f".'; o
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This permit becomes effective when the Federal official, designated to act for the Sacretary of the Army, has signed below.

—
/ . M_‘
e . _
//Z\, S;‘;://ff,{,% Py j:e/}“!l""rlﬂ' Redb

Van A, Truan {DATE)
Chigf, Southerm Colorado Regulatory Office
{for the DISTRICT ENGINEER)

When the structuras or work authorized by this permit are siill in existence at the time the property is transferred, the ferms and
conditions of this permit will continue to be binding on the new owner{s) of the property. To validate the transfer of this permit and
th2 associated dabfiies associated with compliance with its terms and conditions, have the transferee sign and date below.

{TRANSFERREE) (BATE)



Appendix C
Fontaine Boulevard Bridge Geotechnical Report
NCRS Soil Survey



ROCKY MOUNTAIN GROUP

Geotechnical Report

Fontaine Boulevard Bridge over
Fast Tributary of Jimmy Camp Creek
Lorson Ranch
El Paso County, Colorado

PREPARED FOR:

Lorson Ranch Metropolitan District No.1
212 N. Wahsatch Ave, Ste. 301
Colorado Springs, CO 80503
JOB NO. 152808
September 23, 2016

Respectfully Submitted, Reviewed by
RM{ — Rocky Mountain Group

“ =
------

Tony Munger, P.E.

Nathar A. Dowden, P.E. Sr. Geotechnical Engineer

Sr. Geotechnical Engineer

South Colorade: Centrat Colorada: North Colorado:
Colorado Springs, CO Englewood, CO Greeley, CO
719.548.0600 303.688.9475 974.330.10N1



TABLE OF CONTENTS

GENERAL SITE AND PROJECT DESCRIPTION ..cccimsimisnenes s ssessssniisassessssesses 3
Purpose and Scope 0F STy ...t e 3
Proposed COmSIIUCHION cu..iviiiiciiee et ettt e b e st et b st st e smsees et s asnbsr e 3
Existing Site COMAIOMS. .o ittt et e e steesee s erbeate s essesa s ere et ensasnes s cnstsaces s mcesserenes 3

FIELD INVESTIGATION AND LABORATORY TESTING s ssariasaens 3
EHHIEIE ¢ oot a et ee et e e e st e e e ne it er e et eeneean e e a et tnreant et e raseetantet s ennenraneas 3
LaBOTAtOTY TRBEINE . e ettt ettt et e e e e e et be bbb sm b s e entem bbbt e nr e es 4

SUBSBURTACE CONDITIONS ot rcnreerreniererstsasmssssessasesessesseroressessssesssssse besots st ssssnn shatstmmises sasssrssnssss 4
Subsurface Materials ...t e 4
GEOUNAWALEL ©.oo ettt et st e ae et e et et 2t de et e ames e raaene e e oot e es e vt e s mamasreseacaes s senasesanes 4

CONMCLUSIONS AND RECOVMMENDATIONS (vt ssssianesinsrsossesnsnsvesss 4
Bridge Foundation Recommendations ..o secee s nnere e e e 5
Driven H-PUEs oo e et ettt e ettt e s 5
DIETHEE CAIBSOIS 1.vveenvereeriiereeeeeee it eeeattesae s eeeesaesesase e e st settassassensaes et e meesnabembesaesreserenesonseraanaserins 7
Bridge ADUMENtS/Con-SPan ALCRES . .v.ooveeeeer e oo ereeeeoe e eeseee e eeme v ss e s st et s sereneras 8
Cantilevered Retaining Walls ..ottt e 8
I DA ITIBIES 1 oottt e ra et e st e e e et et e et e et eegan s s eneese e tebe e e e neesnteeneh e e s annin e 10
Water Soluble Stfates. ... e 10

CLOSING sttt st rs st st e sas oaseb b g 40 s ross8 L oR AR 4 ShSr b bes b4 40 SbA RSB EPRESEHEIE RS RSRE B bR SR RS IIRIAS S B LT R SRS D 11

FIGURES
Site VICINIY MAaP ... oo s e 1
Test Boring Location PIAI ...t sttt et s sernse s e ennes 2
Explanation of Test Boring LOES .o ettt sb e s e s b s aae e seeea 3
Test BOring LOmS. oottt ettt et et e e s amn e sene e SRR 4
S0il ClassifIcation DA ..o et et 5
Summary of Laboratory Test Resttlls o crrnrsse e e ssenna s e i)

2

RMG — Rocky Mountain Group Job No, 152808



GENERAL SITE AND PROJECT DESCRIPTION

Purpose and Scope of Study

This report present the results of a geotechnical engineering study for the proposed Fontaine
Boulevard Bridge over the East Tributary of Jimmy Camp Creek at Lorson Ranch in El Paso
County, Colorado. The site is located in the central portion of Lorson Ranch in the cast central
pottion of El Paso County, The location of the project site is shown on the Site Vicinity Map,
Figure 1.

‘This report has been prepared to summarize the data obtained during this study and to present our
conclusions and recommendations based on the proposed construction and the subsurface
conditions cncountered. Design parameters and a discussion of geotechnical engineering
considerations related to the proposed structure are included in the report.

Proposed Construction

We understand a single-span bridge will be constructed to carry Fontaine Boulevard over the East
Tributary of Jimmy Camp Creek. Based on the information provided by Kiowa Engineering, we
understand the proposed structure is a Con-Span® Bridge with a 50-foot span. The Con-Span®
Bridge will support approximately 6 feet of soil cover and vehicular traffic loads. Driven H-Piles
or drilled caissons are being considered for support of the structure at the bridge abutments.
Unfactored vertical loads at the abutments are anticipated to be on the order of 35-40 kips/ft.

If the proposed construction varies significantly from that described above or depicted herein, we
should be notified to re-evaluate the recommendations provided herein.

Existing Site Conditions

The site is presently being developed as residential lots. West of the East Tributary of Jimmy
Camp Creek, Lorson Ranch Master Planned Community is currently under construction. Fast of
the East Tributary, the land is vacant and Lorson Ranch is preparing to develop additional
residential lots. The ephemeral channel of the East Tributary trends, generally, north to south. The
topography on the site generally slopes gently toward the East Tributary. At the time of drilling,
the height of the creek banks was on the order of approximately 10 feet, and the creek was dry.
Vegetation tn the area primarily consists of occasional grass and weeds.

FIELD INVESTIGATION AND LABORATORY TESTING

Drilling

The subsurface conditions at the site were investigated by drilling two exploratory test borings.
The approximate locations of the test borings are presented in the Test Boring Location Plan,
Figure 2.

RMG — Rocky Mountain Group Job No, 152808



The test borings were advanced with a power-driven, continuous-flight auger drill rig to depths of
about 44 to 24 feet below the existing ground surface at TB-1 and TB-2, respectively. Samples
were obtained in general accordance with ASTM D-1586 utilizing a 2-inch OD split-barrel
sampler or in general accordance with ASTM D-3550 utilizing a 2}4-inch OD modified California
sampler. An Explanation of Test Boring Logs is presented in Figure 3. The Test Boring Logs are
presented in Figure 4.

Laboratory Testing
The moisture content for the recovered samples was obtained in the laboratory. Grain-size analysis
- and Atterberg Limits tests were performed on selected samples for purposes of classification and

to develop pertinent engineering properties. Soil Classification Data is presented in Figure 5. A
Summary of Laboratory Test Results are presented in Figure 6.

SUBSURFACE CONDITIONS

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 native
silty to clayey sand, native sandy clay extending to depths of approximately 20 to 40 feet below
the existing ground surface. The native sands and clays are underlaid by sandy claystone and shale
bedrock with occasional seams of clayey sandstone. The claystone/shale bedrock extended to the
maximum depth of drilling in each test boring.

Additional descriptions and the interpreted distribution (approximate depths) of the subsurface
materials are presented on the Test Boring Logs. 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.

Groundwater

Groundwater was observed in Test Boring 1 at a depth of 19 feet below the existing ground
surface at the time of field exploration. Groundwater was not encountered in Test Boring 2 either
at the time of drilling or subsequent water-level checks. 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 site and adjacent properties may also affect groundwater
levels.

CONCLUSIONS AND RECOMMENDATIONS

The following discussion is based on the subsurface conditions encountered in the test borings and

“on the project characteristics previously described. If conditions are different from those described
in this report or the project charactenstics change, RMG should be retained to review our
recommendations and adjust them, if necessary.
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Bridge Foundation Recommendations

"We recommend the proposed bridge structure founded on driven H-piles and/or drilled pier
caissons bearing in the bedrock. Both foundation systems will have the advantage that they will
experience small total and differential settlements. Depending on the time of year the foundation
system is constructed, we anticipate that caisson shafts may require casing during drilling and
possibly dewatering because of the presence of granular soils and the possible presence of
groundwater. The presence of groundwater above the bearing elevation will not impact
construction of pile foundation systems. Individual piles are anticipated to have lower supporting
capacities than individual caissons. Recommendations for design and construction of drilled
caissons and driven H-Piles are presented below.

Driven H-Piles

The design and construction criteria presented below should be observed for design of drive H-

piles.

1. H-piles should be driven to virtual refusal into the bedrock. H-piles driven to virtual refusal
may be design to their structural capacity. Virtual refusal is defined in Section 502.05 of the
Colorado Department of Transportation’s (CDOT) “Standard Specifications for Roads and
Bridge Construction™ (2011). Assuming the AASHTO LRFD method is utilized for design,
ultimate capacities of the piles should be calculated using an ultimate pile stress of 40 ksi for
AASHTO M270 Grade 50 steel. The ultimate capacity assumes a weighted load factor of 1.6.
We recommend a resistance factor of 0.5 be used for pile design.

The AASHTO LRFD resistance factor may be increased to 0.65 if supported by site-specific
Pile Driving Analyzer (PDA) testing is performed on production piles. The resistance factor
may be increased to 0.75 if static load testing of production piles is performed. If dynamic load
testing is conducted on a minimum of 2 percent of production piles (but no fewer than 2 piles),
the resistance factor may be increased to 0.8.

2. Based on our field exploration, laboratory testing and experience with similar properly
constructed driven pile foundations, we estimate individual pile settlement will be on the order
of ¥z inch or less when designed in accordance with the criteria presented herein, The
settlement of closely spaced piles in groups may be greater and should be studied on a
individual basis.

3. Assuming a computer program such as LPILE is to be used, we recommend the following
parameters be used for the analysis of laterally loaded piles:

RMG ~ Rocky Mouatain Group Job No, 152808



Table 1 - Soil Properties for Lateral Analysis of Piles

: ks kc ¢ c 'Ym/'}'h
Material (psi/in) | (psifin) | (degrees) | (psi) | °*° (pei)
Cranular embankment fill 20 90 32 - - 0.075/-
. Abovewater | g, 90 30 e
Native granular level
soils Below water 60 60 30 i ) 0.035
level
. . Abovewater | L5 | 399 . 400 | 0.010| 0.065/-
Native cohesive level
soils Below water 500 | 200 - 100 | 0.020{ -/0.033
Claystone Bedrock 2000 840 - 500 | 0.004 7 -/0.040
k, = modulus of subgrade reaction for static loading
k. = modulus of subgrade reaction for cyclic loading
¢ = angle of internal friction
¢ = undrained shear strength
gso = strain at 50% of peak strength
Ym = moist unit weight
¥, = buoyant unit weight

4. Resistance to horizontal forces may be provided by battered piles. It is normal to assume a
battered pile can resist the same axial load as a vertical pile of the same type and size driven to
the same elevation. The vertical and horizontal components of the load will depend on the
batter inclinations. Batters should not exceed 1 horizontal to 4 vertical.

5. Closely spaced piles will require appropriate reductions of the lateral and axial capacities.
Reduction in lateral load capacity may be avoided by spacing piles a center-to-center distance
in the direction parallel to loading of at least 6 times the pile section depth, and at least 2.5
times the section depth in the direction perpendicular to loading. For axial loading, the center-
to-center pile spacing should be a minimum of three times the section depth. More closely
spaced piles should be studied on an individual basis to determine the appropriate reduction in
axial and lateral load design parameters.

6. In our opinion, pile tip protection will generally not be required to reduce potential damage
during driving. However, the contractor should be prepared for its use if unexpected hard
driving conditions are encountered.

7. The contractor should select a driving hammer according to the criteria presented in Sections
502.03 and 502.04 of the CDOT Standard Specifications. "

8. We anticipate that the piles will penetrate approximately 2 to 4 feet into bedrock at the time
the virtual refusal is met. Based on construction information from the previously constructed
Fontaine Boulevard bridge over Jimmy Camp Creek (located approximately 0.8 mile west of
the subject site), we expect penetration into the bedrock may exceed the above values. If the
pile penetration into bedrock is excessive, a Pile Driving Analyzer (PDA) should be used to
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10.

evaluate the conditions and determine virtual refusal based on the pile loads and the efficiency
of the hammer,

. The pile hammer should be operated at the manufacturer’s recommended stroke when

measuring penetration resistance for virtual refusal.

The pile driving operations should be observed by a qualified representative from RMG on a
full-time basis. Each pile should be observed and checked for buckling, crimping and
alignment in addition to recording penetration resistance and general pile driving operations.

Drilled Caissons

The design and construction criteria presented below should be observed for design of drilled
caisson foundation systems.

1.

Recommended ultimate end bearing capacities and ultimate side resistance for the LRFD
method are 120 and 9.0 ksf, respectively. For the LRFD method, the capacities assume a
weighted load factor of 1.6 and resistance factors of 0.5 and 0.55 for end bearing and side

resistance, respectively. Skin friction values are for the portion of the caisson in unweathered
bedrock.

Caissons should penetrate at least three pier diameters or 10 feet, whichever is greater, into the
bedrock.

Caissons should be designed to resist lateral loads using the soil parameters presented above
under "Driven H-Piles."

Closely spaced caissons will require appropriate reductions of the lateral and axial capacities.
Reduction in lateral load capacity may be avoided by spacing the caissons at 2 distance of at
least 6 diameters from center to center in the direction parallel to loading and 2.5 diameters in
the direction perpendicular to loading. For axial loading, the caissons should be spaced at a
minimum 3 diameters center to center. More closely spaced piers should be studied on an
individual basis to determine the appropriate reduction in axial and lateral load design
parameters.

The pier length-to-diameter ratio should not exceed 30.

Based on the results of our field exploration, laboratory testing, analysis and our experience
with similar, properly constructed drilled-caisson foundations, we estimate caisson settlement
will be low. Generally, we estimate the settlement of caissons 4 feet or less in diameter will be
approximately 1 inch or less when designed according to the criteria presented herein and the
caissons are properly constructed. The settlement of closely spaced caissons will be larger and
should be studied on an individual basis.

Caisson holes should be properly cleaned and dewatered prior to the placement of concrete.

The presence of water and granular soils in the exploratory borings indicates casing and/or
dewatering equipment will likely be required for caissons at this site. In no case should
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concrete be placed in more than 3 inches of water unless the tremie method is used, If water
cannot be removed or prevented with the use of casing or dewatering equipment prior to
placement of concrete, the tremie method should be used after the hole has been cleaned.

9. Casing procedures should be evaluated by the geotechnical engineer on piers which will be
subjected to lateral loads. Oversizing the portion of the hole in the overburden to allow casing
insertion can reduce the lateral pier capacity, particularly if the hole is processed with a dense,
viscous mixture of water and soil which is not displaced from the annular space around the
casing during concreting. Depending on loading conditions and construction practices,
additional measures such as modification of the slurry with cementitious materials or
densification of the materials around the pier top after construction may be required.

10. When water and/or a drilling slurry is present outside the casing, care should be taken that
concrete of sufficiently high slump is placed to a sufficiently high elevation inside the
casing to prevent intrusion of the water and/or slurry into the concrete when the casing is
withdrawn.

11. The drilled shaft contractor should mobilize equipment of sufficient size and operating
condition to achieve the required penetration in the very hard bedrock.

12. Concrete should be placed in caissons the same day they are drilled. The presence of water or
caving soils may require that concrete be placed immediately after the caisson hole is
completed. Failure to place concrete the day of drilling will normally result in a requirement
for additional bedrock penetration.

13. Caisson drilling operations should be observed by a qualified representative of RMG on a full-
time basis.

Bridge Abutments/Con-Span® Arches

We recommend backfill placed against the abutments/Con-Span® arches consist of granular soils
meeting the requirements of a Class 1 structure backfill in Section 703.08 of the CDOT Standard
Specifications. Assuming Class 1 backfill is used, we recommend earth retaining structures be
designed for an equivalent fluid unit weight of 40 pcf for the active condition, 55 pef for the at-rest
condition and 45 pcf for the intermediate condition. The moisture content and compacted density
of the backfill should be in accordance with Section 203.07 of the standard specifications.

Cantilevered Retaining Walls
It is our opinion cantilevered, cast-in-place (CIP) retaining walls, if utilized, may be founded on
spread footings. The design and construction criteria presented below should be observed for a

shallow foundation system.

1. Spread footing foundations bearing on native granular soils and/or new structural fill may
be designed for an allowable bearing pressure of 1,500 psf.
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2. We recommend the walls be designed for lateral earth pressure computed using the
following parameters:

Active Earth Pressure Coefficient: 0.38
At-Rest Earth Pressure Coefficient: 0.55
Passive Earth Pressure Coefficient: 2.66
Moist Unit Weight: 120 pef

Buoyant Unit Weight: 60 pcf

In addition to passive earth pressures, friction at the bottom of wall may be used to resist
lateral loads. An allowable coefficient of friction of 0.3 may be used for foundations
bearing on the native granular soils and/or new structural fill. All earth retaining walls
should be designed for surcharge pressures, such as traffic, construction materials and
equipment. The buildup of water behind an earth retaining structure will increase the
lateral earth pressure imposed on the retaining structure.

3. The horizontal extent of the select backfill material should be equal to at least 60% of the
backfill height for the active or at-rest conditions and 200% of the backfill height for the
passive condition.

4. Material used for backfill of retaining earth structures should consist of a select granular
material approved by the geotechnical engineer. Select granular material should have a
maximum of 15% passing the No. 200 sieve and a maximum plasticity index of 10. Some
of the on-site granular soils will be suitable for reuse as select granular backfill material.
Backfill should be placed in uniform lifis and compacted to 95% of the maximum
Modified Proctor density (AASHTO T-180) at a moisture content near optimum. Care
should be taken not to overcompact-the backfill since this could cause excessive lateral
pressure on the walls.

5. Footings should be provided with adequate soil cover above their bearing elevation for
frost protection. Placement of foundations at least 30 inches below the exterior grade is
typically used in this area.

6. Structural fill placed for support of foundations should be compacted to a minimum 95%
of the maximum Modified Proctor density (AASHTO T-180) at a moisture content near
optimum. New fill should extend down from the edges of the footings at a minimum 1
horizontal to 1 vertical projection.

7. Structural fill should be a minus 2-inch material that has a maximum of 30% passing the
No. 200 sieve, a maximum liquid limit of 30, and a maximum plasticity index of 10. Some
of the tested samples of the on-site materials meet these criteria. The geotechnical engineer
should approve any proposed fill material prior to placement.

8. Areas of loose material encountered within the foundation excavation should be removed
and replaced with nonexpansive fill material compacted to 95% of the maximum Modified
Proctor density (AASHTO T-180) near the optimum moisture content, or compacted */,”
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to 2" crushed rock. As an alternate to removal and replacement, the loose materials should
be removed and the footings extended to adequate native bearing material.

9. Granular foundation soils should be densified with a smooth vibratory compactor prior to
placement of concrete.

10. Depending on the ground water level and the construction depth of the proposed walls,
dewatering of the excavation may be required during construction. Dewatering should be
conducted by using sumps or drains well below footing elevations to avoid loss of
supporting capacity of the soils.

11. The native soils at the base of the excavation may soften due to construction traffic and the
presence of water. In order to reduce this problem, we recommend the contractor consider
a lean concrete "mud mat." In lieu of the "mud mat,” a thick layer of gravel may provide a
stable working platform.

12. A qualified representative of RMG should observe all foundation excavations prior to
concrete placement.

Embankments

All areas to receive fill should be stripped of topsoil and organic matter, and prepared in
accordance with Section 203.06 of the CDOT Standard Specifications. Embankments placed on
slopes steeper than 4:1 should be keyed into the slope in accordance with Section 203.07. After
each bench is cut into the slope, the materials exposed in the bench should be inspected for any
weak or disturbed materials. If encountered, such materials should be removed. Compaction of all
fill should be in accordance with Section 203.07 of the CDOT Standard Specifications. ‘

Water Soluble Sulfates

The concentration of water soluble sulfates measured in representative samples obtained from
Lorson Ranch range from approximately 0.01% on a tested sample of granular soil to 0.20% to
0.23% for the tested samples of bedrock. These concentrations of water soluble sulfates represent
a negligible to severe degree (at the lower range for “severe”) of sulfate attack on concrete
exposed to these materials. The degree of attack is based on a range of negligible, positive, severe
and very severe as presented in Table 4.3.1 of ACI 318-05 (American Concrete Institute).

Based on this information, we believe special sulfate resistant cement will not be required for
concrete exposed to the on-site soils. For concrete exposed to the bedrock, we recommend
concrete contain ASTM C 150 Type V cement. Concrete should have a minimum cement content
of 564 pounds (6 sacks) per cubic yard, have a maximum water-cement ratio {(by weight) of 0.45,
and have air entrainment.

The above recommendation conforms with the general guidance of the American Concrete
Institute (ACI) and the Portland Cement Association (PCA). However, Type V cement may have
limited local availability. When this is the case, PCA guidance suggests that project specifications
should allow for equivalent alternatives provided that the equivalence can meet the requirements
of Section 2.2.7 of ACI 201.2R-10.

10
RMG - Rocky Mountain Group Job No. 152808




CLOSING

This report has been prepared for the exclusive purpose of providing geotechnical engineering
information and recommendations for development described in this report. RMG should be
retained to review the final construction documents prior to construction to verify our findings,
conclusions and recommendations have been appropriately implemented.

This report has been prepared for the exclusive use by Lorson Ranch Metropolitan District Ne.
1 for application as an aid in the design and construction of the proposed structure in accordance
with generally accepted geotechnical engineering practices. The analyses and recommendations in
this report are based in part upon data obtained from test borings, site observations and the
information presented herein. The nature and extent of variations in soil types and distributions,
groundwater, and subsurface conditions may not become evident until construction, If variations
then become evident, RMG should be retained immediately to review the recommendations
presented in this report considering the varied condition, and either verify or modify them in
writing.,

Our professional services were performed using that degree of care and skill ordinarily exercised,
under similar circumstances, by geotechnical engineers 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 reporf. 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.

The scope of services for this project does not include, either specifically or by implication,
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 limited to biological or toxicological issues, are beyond the scope of
this report. If the Client desires investigation into the potential for such contamination or
conditions, other studies should be undertaken.

If we can be of further assistance in discussing the contents of this report or analysis of the
proposed development, from a geotechnical engineering point-of-view, please feel free to contact
us.

11
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Preface

Seil surveys contain information that affects land use planning in survey areas.
They highlight soit limitations that affect various 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 to help the land users identify and reduce the effects of
soil fimitations on various land uses. The landowner or user is responsible for
identifying and complying with existing laws and regulations.

Although soil survey information can be used for generat farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some
cases. Examples include soil quality assessments (http:/fwww.nrcs.usda.goviwps/
portalfnresimain/soilsfhealth/) and certain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
(hitps:floffices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nres.usda.goviwps/portal/nres/detail/soils/contactus!?
cid=nrcs142p2_ 053851},

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 soils 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 periodically. Updated information is available
through the NRCS Web Sail Survey, the site for official soil survey information.

The U.5. Department of Agriculture (USDA) prohibits discrimination in all 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, genetic information, political beliefs, reprisal, or because all or 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 require



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

- Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-8410 or
call (800) 795-3272 (voice) or {202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.
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Soil surveys are made to provide information about the soils and miscellaneous
areas in a specific area. They include a description of the soils and miscellaneous
areas and their location on the landscape and tables that show sol properties and
limitations affecting various uses. Soil scientists observed 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 soll 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
soil 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
biologicat activity.

Currently, soils are mapped according to the boundaries of major land resource
areas (MLRAs). MLRAs are geographically associated land resource units that

share common characteristics related to physiography, geology, climate, water

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

The soils and miscellansous 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 landform 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 soll scientist develops a concept, or model, of how they
were formed. Thus, during mapping, this model enables the soil scientist to predict
with a considerable degree of accuracy the kind of soil or miscellaneous area at a
specific location on the landscape.

Commonly, individual soils on the fandscape merge into one another as their
characteristics gradually change. To construct an accurate soil 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 soif in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil 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 taxonomic 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 taxenomic
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
individuat 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 o delineate pure map unit components; the
objective is to separate the landscape into fandforms 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 small areas is planned, onsite
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of ocbservation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape,
and experience of the soil scientist. Observations are made to test and refine the
soil-landscape model and predictions and to verify the classification of the soils at
specific locations. Once the soil-landscape modei is refined, a significantly smaller
number of measurements of individual soif properties are made and recorded.
These measurements may include field 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. Properfles of each soil
typically vary from one peint 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 every map unit
component. Values for some properties are estimated from combinations of other
properties.

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 determine the expected behavior of the
soils under different uses. Interpretations for all of the soils are field tested through
obsetvation 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 sail.

Predictions about soil behavior are based not only on soil properties but also on
such variables as climate and biological activity. Soit 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
soil map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit,
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Map Unit Legend

. E__s:‘_'é'as_o County Area, Colorado (CO625)

Map Unit Symbol | . Map Unit Name Acres in ACI " Percant of ADI

2 Ascalon sandy ioam, 110 3 12.5 1.5%
percent slopes

3 Ascalon sandy loam, 310 9 11.0 1.3%
percent siopes

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

28 Elficott loamy coarse sand, 0 to %7 8.9%
5 percent slopes

30 Fort Collins loam, € to 3 percent 24.8 2.9%
slopes

52 Manzanst clay loam, 0 to 3 3156 37.0%
percent slopes

54 Midway clay loam, 3 to 25 3.7 0.4%
percent slopes

56 Nelson-Tasset 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 Rezor-Midway complex 25.8 3.0%

104 Vona sandy foam, warm, Oto 3 9.7 1.1%
percent slopes

108 Witey silt loam, 3 to 9 percent 8.2 10.5%
slopes

Totals for Area of Interest 852.7 100.0%

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions, along
with the maps, can be used to 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 to 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 same
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a singie 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 miscellanecus areas for which it is named and some minor
components that belong to taxonomic classes other than those of the major soils.

11
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Maost minor solls have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and managemeni. These are called
noncontrasting, or similar, components, They may or may not be mentioned in a
particular 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 contrasting, or dissimitar, compenents. They
generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a
given area, the contrasting 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 cbservations to identify all the soils and
miscellaneous areas on the landscape.

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

An identifying symbo! precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

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

Soils of one series can differ in texture of the surface layer, slope, sioniness,
salinity, degree of erosion, and cther characteristics that affect their use. On the
basis of such differences, a soil series is divided into soif phases. Most of the areas
shown on the detailed soil maps are phasas of soil series. The name of a soll 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 units are made up of fwo of more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

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

An association is made up of two or more geographically associated soils or
miscellaneous 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 proportien of the soils or miscellaneous areas are somewhat
similar. Alpha-Beta association, 0 fo 2 percent siopes, is an example.

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

12
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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 litfle or no soil
raterial and support little or no vegetation. Rock outcrop is an example.

13
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Ef Paso County Area, Colorado

2—Ascalon sandy loam, 1 to 3 percent siopes

Map Unit Setting
National map unit symbol: 367q
Etevation: 5,500 to 6,500 feat
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 farmland if irrigated

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

Description of Ascalon

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

Typical profile
A - ) to 8 inches: sandy loam
Bt - 8 to 21 inches: sandy clay loam
BC - 21 to 27 inches: sandy loam
Ckt1 - 27 {o 48 inches: sandy loam
Ck2 - 48 to 60 inches: loamy sand

Properties and qualities

Silope: 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 {Ksat): Moderately high to
high {0.60 to 2.00 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

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 fo 2.0
mmhaos/cm)

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

interpretive groups
Land capability classification (irrigated): 3e
Land capability classification {nonirrigated): 4e
Hydrologic Soif Group: B
Ecological site: Sandy Plains LRU's A & B (R069XY026C0O)
Other vegetative classification: SANDY PLAINS (069BY026CO)
Hydric soil rating: No

14
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Minor Components

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

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

3~-Ascalon sandy loam, 3 to 9 percent slopes

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

Map Unit Composition
Ascalon and similar soifs: 85 percent
Minor components: 15 percent
Eslimates are based on observalions, descriptions, and transects of the mapunit.

Description of Ascalon

Setting
Landform: Interfluves
Landform position (two-dimensional); Backslope
Landform position {three-dimensional); Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Wind-reworked aliuvium and/or calcareous sandy eclian deposits

Typicai profile
Ap - 01o 6 inches: sandy loam
Bt1 - 6 to 12 inches: sandy clay loam
Bt2 - 12 to 19 inches: sandy clay loam
BkT - 19 fo 35 inches: fine sandy loam
Bk2 - 35 to 80 inches: fine sandy loam

Properties and qualities
Stope: 3 to 9 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Welt drained
Runoff class: Medium
Capacity of the most limiting fayer to transmit water (Ksat): Moderately high to
high (0.60 io 5.98 in/hr)

15
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Depth to walter table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profife: 10 percent

Salinity, maximum in profile: Nonsaline (0.1 to 1.9 mmhos/em)
Sodium adsorption ratio, maximum in profife: 1.0

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

Interpretive groups
Land capability classification (irrigated): 6e
Land capability classification {(nonirrigated). 6e
Hydrologic Soil Group: B
Ecological site: Sandy Plains {(RO67BY024CQ)
Hydric soif rafing: No

Minor Components

Olnest
Percent of map unit: 10 percent
Landform: Interfluves
Landform position {two-tdimensional}: Backslope
Landform position (three-dimensional}: Side slope
Down-slope shape: Linear
Across-siope shape: linear
Ecological site: Sandy Plains (R067BY024C0O)
Hydric soil rating: No

Vona
Percent of map unif: 5 percent
Landform: Interfluves
Landform position (fwo-dimensional): Backslope
Landform position {three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological sife: -Sandy Plains (ROS7BY024CO)
Hydric soil rating: No

10-Blendon sandy loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 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 perfod: 125 to 145 days
Farmiland classification: Not prime farmland

Map Unit Composition

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

Setting
Landform: Alluvial fans, {erraces
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy altuvium derived from arkose

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

Properties and qualities
Slope: 0 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 fransmit water {Ksaf): Moderately high to
high (0.60 to 2.00 in/hr)
Depth fo water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 2 percent
Avaijlable water storage in profile: Moderate (about 6.2 inches)

Interpretive groups
Land capability classification (irmigated): None specified
Land capabilily classification {nonirrigated): 3e
Hydrologic Soil Group: B
Ecological sife: Sandy Foothill (R049BY210C0)
Hydric soil rating: No

Minor Components

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

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

28—Ellicott loamy coarse sand, 0 to 5 percent siopes

Map Unit Setting
National map unit symbaol: 3680
Elevation: 5,500 to 6,500 feet
Mean annual precipitation: 13 to 15 inches
Mean annual air temperature: 47 to 50 degrees F

17
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Frost-free period: 125 to 145 days
Farmiand classification: Not prime farmland

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

Description of Ellicott

Setting
Landform: Flood plains, stream terraces
Landform position {three-dimensionai): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy aliuvium

Typical profiie
A - 0to 4inches: loamy coarse sand
C - 4 io 60 inches: stratified coarse sand to 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 to transmif water (Ksat): 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 water sforage in profite: Low (about 4.1 inches)

Interpretive groups
Land capabilily classification (irrigated); None specified
Land capability classification (nonirrigated): 7w
Hydrologic Soil Group: A
Ecological site: Sandy Bottomland LRU’s A & B (RO8SXY(31C0O)
Other vegetative classification: SANDY BOTTOMLAND {068AY031CO)
Hydric soil rating: No

Minor Components

Fluvaquentic haplaguoli
Percent of map unit:
Landform: Swales
Hydric soil rating: Yes

Other soils
Percent of map unit:
Hydric soif 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 precipifation: 14 to 16 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 135 to 155 days
Farmiand classification: Prime farmland if irrigated

Map Unit Composition
Fort collins and simifar soifs: 85 percent
Estimates are based on observations, descriptions, and transects of the rmapunif,

Description of Fort Collins

Setting
Landform: Flats
Landform position (three-dimensional): Talf
Down-siope shape: Linear
Across-slope shape: Linear
Parent material: Loamy alluvium

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

Properties and qualities

Siope: 0 to 3 percent

Depth o restrictive feature; More than 80 inches

Nalural drainage class: Well drained

Runoff class: l.ow

Capacity of the most limiting layer to transmit water (Ksat): Moderately high to
high {0.57 to 2.00 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: Nane

Frequency of ponding: None

Calcium carbonate, maximum in profile: 15 percent

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

Avaifable waler storage in profile: High (about 10.1 inches)

interpretive groups
Land capability classification (irrigated). 2e
Land capability classification {nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: Loamy Plains (RO67BY002CO)
Other vegetative classification: LOAMY PLAINS (069AY006CO)
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Hydric soil rating: No

Minor Components

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

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

52--Manzanst clay loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2wénr
Efevation: 4,060 to 6,660 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 130 o 170 days
Farmland classification: Prime farmland if irdgated

Map Unit Composition
Manzanst and simifar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Manzanst

Setting
Landform: Terraces, drainageways
Landform pasition (three-dimensional): Tread
Down-slope shape: |Linear
Across-slope shape: Linear, concave
Parent material: Clayey alluvium derived from shale

Typical profile
A - 0o 3inches: clay loam
Bt - 3 fo 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: 0 1o 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer o transmif water {Ksat): Moderately low o
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

Gypsum, maximum in profile: 3 percent

Safinity, maximum in profile: Slightly safine {4.0 to 7.0 mmhos/cm)
Sodium adsorption ratio, maximum in profife: 10.0

Available water sforage in profile: High {about 9.0 inches)

Interpretive groups
Land capability classification (irrigated). 3e
Land capability classification (nonirrigated): 4c
Hydrologic Soil Group: C
Ecofogical site: Saline Overflow (RO678Y037C0O)
Hydric soil rating: No

Minor Components

Ritoazul
Percent of map unit: 7 percent
Landform: Drainageways, interfiuves
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-sfope shape: Linear
Ecological site: Clayey Plains (ROG67BY042C0)
Hydric soil rating: No

Arvada
Percent of map unit: 6 percent
Landform: Drainageways, interfluves
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Salt Flat (RO87XY033CQ)
Hydric soif rating: No

Wiley
Percent of map unit: 2 percent
Landform: interfluves
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Loamy Plains {(ROS7BY002C0O)
Hydric soil rafing: No

54—Midway clay loam, 3 to 25 percent slopes

Map Unit Setting
National map unit symbol: 368y
Elevalion: 5,200 to 6,200 feet
Mean annual precipifation; 12 to 14 inches
Mean annual air temperaiure: 48 to 52 degrees F
Frost-free period: 135 to 155 days
Farmiand classification: Not prime farmland
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Map Unit Composition
Midway and similar soils: 85 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Midway

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

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

Properiies and quatlities

Slope: 3 to 25 percent

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

Natural drainage class: Well drained

Runoff class: Medium

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

Deptti to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonale, maximum in profile: 15 percent

Gypsum, maximum in profile: 15 percent

Salinity, maximum in profite: Very slightly saline to moderately saline (2.0 to 8.0
mmhosfcm)

Sodium adsorption ratio, maximum in profile: 15.0

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

Interpretive groups
Land capability efassification (irrigated): None specified
Land capabllity classification (honirrigated): Te
Hydrologic Soil Group: D
Ecological site: Shaly Plains LRU's A & B (RO69XY046C0)
Other vegetative classification: SHALY PLAINS (069AY046C0)
Hydric soif rating: No

Minor Components

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

Pleasant
Percent of map unit:
Landform: Deprassions
Hydric soil raling: Yes
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56-—Nelson-Tassel fine sandy loams, 3 to 18 percent slopes

Map Unit Setting
National map unif symbol: 3690
Elevation: 5,600 to 6,400 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: Not prime farmland

Map Unit Composition
Nelson and similar soils: 45 percent
Tassel and similar soifs: 30 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Nelson

Setting
Landform: Hills
Landform position (three-dimensional): Crest, side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Calcareous residuum weathered from interbedded sedimentary
rock

Typical profile
A - Oto 5inches: fine sandy loam
Ck - 5 to 23 inches: fine sandy loam
Cr - 23 to 27 inches: weathered bedrock

Properties and qualities

Slope: 3 to 12 percent

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

Natural drainage class: Well drained

Runoff class: Medium

Capacily of the most limiting layer to transmit water (Ksat): Moderately low fo high
{0.06 to 2.00 infhr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profife: 10 percent

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

Available water storage in profile: Very low (about 2.8 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 6e
Hydrologic Soif Group: B
Ecological site: Shaly Plains (ROB7BY045C0)
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Other vegetative classification: SHALY PLAINS (063AY046C0O)
Hydric soil rating: No

Description of Tassel

Setiing
Landform: Hills
Landform position (three-dimensional): Crest, side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Calcareous slope alluvium over residuum weathered from
sandstone

Typical profite
A - Oto 4 inches: fine sandy loam
C - 4 to 10 inches: fine sandy loam
Cr- 10 1o 14 inches: weathered bedrock

Properties and qualities
Slope: 3 to 18 percent
Depth to restrictive feature: 6 to 20 inches to paralithic bedrock
Natural dralnage class: Well drained
Runoff class; Medium
Capacity of the most limiting layer to transmit water (Ksat}): Moderately high (0.20
to 0.60 infhr)
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 capabilily classification (irrigated): None specified
Land capabilily classification (nonirrigated): 6s
Hydrologic Sofl Group: D
Ecological site: Shaly Plains (RO87BY045C0O)
Other vegetative classification: SHALY PLAINS (069AYD46C0)
Hydric soil rating: No

Minor Components

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

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

Map Unit Setting
National map unit symbol: 3693
Elevation: 5,400 to 6,500 feet
Mean annual precipifation: 13 {o 15 inches
Mean annual air ternperature: 46 to 50 degrees F
Frost-free period: 135 to 155 days
Farmland 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-sfope shape: Linear
Across-glope shape: Linear
Parent material: Mixed aliuvium

Typical profile
A -0fo 12 inches: clay loam
Bf - 12 to 26 inches: clay loam
BC - 26 to 30 inches: clay loam
Bk - 30 to 58 inches: sandy clay loam
C - 58to 72 inches: clay

Properties and qualities

Siope: 0 to 3 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Well drained

Runoff class: Low

Capacily of the maost limiting layer to transmit 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: 2 percent

Salinity, maximum in profife: Nonsaline to very slightly saline (0.0 to 2.0
mmhosfcmy}

Available water storage in profile: High {about 3.8 inches)

Interpretive groups
Land capabhilily classification (irrigated). 2e
Land capability classification {nonirrigated): 3¢
Hydrologic Soil Group: C
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Ecological site: Clayey Plains LRU's A & B (R069XY042C0)
Other vegetative classification: CLAYEY PLAINS (069AYD42C0O)
Hydric soil rating: No

Minor Components

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

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

75—Razor-Midway complex

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

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

Description of Razor

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

Typical profile
A -0 lo 4 inches: stony clay loam
Bw - 4 to 22 inches: cabbly clay loam
Bk - 22 to 29 inches: cobbly clay
Cr- 289 to 33 inches: weathered bedrock

Properties and qualities
Slope: 3 to 15 percent
Depth fo restrictive feature: 20 to 40 inches to paralithic bedrock
Natural drainage class: Well drained
Runaoff class. Medium
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Capacity of the most limiting layer to fransmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)

Depth to waler table: More than 80 inches

Frequency of flooding: None

Frequency of panding: None

Calcium carbonate, maximuim in profile: 15 percent

Gypsum, maximum in profile: 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}: Ge
Land capability classification (nonirrigated): 6e
Hydrologic Soif Group: B
Ecological site: Alkaline Plains ERU's A & B (ROB9XY047C0O)
Other vegelative classification: ALKALINE PLAINS (069AY047C0)
Hydric soil rating: No

Description of Midway

Setting
Landform: Hills
Landform position (three-dimensional); Side slope
' Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Slope alluvium over residuurm weathered from shale

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

Properties and qualities

Slope: 3 to 25 percent

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

Natural drainage class: Well drained

Runoff class: Medium

Capacily of the most limiting layer to transmit water (Ksal): Moderately low to
moderately high (0.06 to 0.20 infhr)

Depth to water table: More than 80 inches

Freguency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 15 percent

Gypsum, maximurm in profite: 15 percent

Salinity, maximum in profile: Very slightly saline to moderately saline {(2.0{c 8.0
mmhos/cm)

Sodium adsorption ratio, maximum in profife: 15.0

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

interpretive groups
Land capability classification {irigated): None specified
Land capability classification {nonirrigated). Te
Hydrologic Soif Group: D
Ecological site: Shaly Plains LRU's A & B (R069XY046C0O)
Other vegelative classification: SHALY PLAINS (069AY045CQO)
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Hydric soil rating: No

Minor Components

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

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

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

Map Unit Setting
National map unit symbol: 21516
Elevation: 3,520 to 6,000 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 130 to 170 days
Farmfand classification: Not prime farmliand

Map Unit Composition
Vona, warm, and simifar soils: 85 percent
Minor components: 15 percent
Estimates are based on observalions, 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-sfope shape: Linear
Across-slope shape: Linear
Parent material: Eolian sands

Typical profile
A -0 to § inches: sandy loam
Bt1 - 5 to 12 inches: sandy loam
Bt2 - 12 to 17 inches: sandy loam
Bk - 17 o 41 inches: sandy loam
BCk - 41 to 79 inches: loamy sand

Properties and gualities
Siope: 0 to 3 percent .
Depth to restrictive feature: More than 80 inches
Matural drainage class: Somewhat excessively drained
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Capacity of the most limiting layer to transmit walter (Ksat): High (2.00 t06.00
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: 2 percent

Salinily, maximum in profite: Nonsaline to slightly saline (0.5 to 4.0 mmhos/cm)

Sodium adsorption rafio, maximum in profile: 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 Soil Group: A

Ecological site: Sandy Plains (RO67BY024CO)

Other vegetative classification: Loamy, Dry {G067BW019CQ), Sandy Plains #24
{067XY024C0O_2)

Hydric soif rating: No

Minor Components

Vaient, warm

Percent of map unit: 5 percent

Landform: Sand shests

Landform posifion (fwo-dimensional}: Shouider, backslope

Landform position (three-dimensionaf): Crest, side slope

Down-slope shape: Convex

Across-slope shape: Convex

Ecological site: Deep Sand (ROS7BY(15CQ)

Other vegetative classification: Sandy, Dry (GO67TBW026C0), Deep Sands #15
(067XY015C0O_3)

Hydric soil rating: No

Olnest, warm
Percent of map unit: 5 percent
Landform: Hillslopes
Landform position (two-dimensional): Summit, backslope
Landform position (three-dimensional). Crest, side slope
Down-slope shape: Linear
Across-sfope shape: Linear
Ecological site: Sandy Plains (RO87BY024C0)
Other vegetative classification: Loamy, Dry (G067BW019CO)
Hydric soif rating: No

Otero

Percent of map unit: 5 percent

Landform: Hillslopes

Landform position (two-dimensional); Shoulder, backslope

Landfarm position {three-dimensional); Side slope, head slope

Down-slope shape: Linear

Across-siope shape: Linear

Ecological site: Sandy Plains (RO67BY024C0)

Other vegetative classification: Loamy, Dry (GO67BW019CO), SANDY PLAINS
(067XY024C0O_1)

Hydric soif rating: No
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108—Wiley silt loam, 3 to 9 percent siopes

Magp Unit Setting
National map unit symbol: 367b
Efevation: 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: Not prime farmland

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

Description of Wiley

Setting
Landform: Hills
Landform position {three-dimensional).; Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Calcareous silty eolian deposits

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

Properties and qualities

Siope: 3 to 9 percent

Depth to restrictive feature: More than 80 inches

Nattiral drainage class: Well drained

Runoff class: Medium

Capacity of the most limiting layer to transmit water (Ksat): Moderately high to
high {0.60 to 2.00 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

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

Available wafer storage 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 {(R0O87BY002C0)
Other vegelative classification: LOAMY PLAINS (063AY006C0O)
Hydric soil rating: No
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Minor Components

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

COther soils
Percent of map unit:
Hydric soil rating: No
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Appendix D
East Fork Jimmy Camp Creek Conditional Letter of Map Revision
Case No. 17-08-1043R



Federal Emergency Management Agency
Washington, D.C, 20472
December 28, 2017

CERTIFIED MAIL . INREPLY REFER TO:

RETURN RECEIPT REQUESTED Case No.: 17-08-1043R

The Honorable Darryt Glenn Community Name: EI Paso County, CO
President, Ei Paso County Board of County Commissioners Community No.: 080059

200 South Cascade Avenue, Suite 100
Colorado Springs, CO 80903
104

Dear Mr, Glenn:

We are providing our comments with the enclosed Conditional Letter of Map Revision (CLOMR) on a proposed
project within your community that, if constructed as proposed, could revise the effective Flood Insurance Study report
and Flood insurance Rate Map for your community.

If you have any questions regarding the floodplain management regulations for your community, the National Flood
Insurance Program (NFIP} in general, or technical questions regarding this CLOMR, please contact the Director,
Mitigation Division of the Federal Emergency Management Agency (FEMA) Regional Office in Denver, at (303)
235-4830, or the FEMA Map Information eXchange (FMIX) toll free at |-877-336-2627 (1-877-FEMA MAP).
Additional information about the NFIP is available on our website at
https:/fwww.fema.gov/national-flood-insurance-program.

Sincerely,

=7

Patrick “Rick™ F. Sacbibit, P.E., Branch Chief
Engineering Services Branch
Federal Insurance and Mitigation Administration

List of Enclosures:
Conditional Letter of Map Revision Comment Document

cc:  The Honorable John Suthers
Mayor, City of Colorado Springs

Mr. Keith Curtis, P.E., CFM
Regional Floodplain Administrator
El Paso County and City of Colorado Springs

Mr. Richard N. Wray, P.E.
Principal -
Kiowa Engineering Corporation
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QPO

Federal Emergency Management Agency
Washington, D.C. 20472

CONDITIONAL LETTER OF MAP REVISION

COMMENT DOCUMENT
COMMUNITY INFORMATION PROPOSED PROJECT DESCRIPTION |  BASIS OF CONDITIONAL REQUEST
BRIDGE FLOQOWAY
1P
E ;;‘;ggz"w GHANNELIZATION HYDRAULIC ANALYSIS
. TEN 1 p TOP DATA
(Unincorporated Areas) DETENTION BASIN UPDATED TOPOGRAPHIC
COMMUNITY
COMMUNITY NO.: 080059
DENTIFIER  |E2%t Tributary Jimmy Camp Creek CLOMR Lorson Ranch APPROXIMATE LATITUDE & LONGITUDE: 38.738, -104.630
SOURCE: USGS QUADRANGLE  DATUM: NADS3
AFFECTED MAP PANELS
TYPE: FIRM" NO.: 08041G0957F DATE: March 17, 1997 * FIRM - Flood insurance Rate Map
TYPE: FIRM NO. 0B041CTO0DF  DATE: March 17, 1887

FLODDING SOURCE AND REACH DESCRIPTION

Himmy Camp Creek East Trbutary - from approxdmatety 5,260 feet upstream to approximately 13,350 feet upsiraam of Peaced Valley Road

PROPQOSED PROJECT DESCRIPTION

Flooding Source Proposed Project Location of Proposed Projact
Llimmy Camp Creek Bast Tributary 2 New Bridgas Approximately 8,030 feet upstream and approximately 10,120 feet upstream}
of Peacaful Vallay Road
Chanpelization From approximnately 8,930 feet upstream o approximately 13,110 feet
upsiream af Paacaful Valley Road
New Detention 8asin On the [eft bank from approximately 10,200 feet upstream to spproximately

41,020 feet upstream of Peaceful Valley Road

SUMMARY OF IMPACTS T0 FLOGD HAZARD DATA

$Flonding Source Effective Flooding Proposed Flonding  increases Decreases
[Jimmy Camp Craek East Tributary Floodway Floodway Yes Yes
BFEs” BFEs Yes Yes
Zone AE Zone AE Yeos Yes
Zone X {shaded) Zone X {shaded) Yes Yes

* BFEs - Base {f-percent-annual-chance) Flood Elevations

COMMENT

This document provides the Federal Emergency Management Agency's (FEMA's) comment regarding a request for a CLOMR for the projest descibed above. This
ocument is not 2 finat determination; it only provides our comment an the proposed peojedt in relation to the fiood hazard information shown on the effective
Mational Flood Insurance Program {NFIP) map, We reviewed the submitted data and the data used to prepare the effective flood hazard information for your
mmunity and determinead that the proposed project meets the minimum floodplain management criteria of the NFIP. Your community is responsible for approving
i fioadpiain development and for ensuring that all parmits required by Federal or State/Cammonwealth law have been received, StatefCommonwealth, county,
rict commumity officials, based on their knowledge of local conditinns and in the interest of safely, may set higher standards for construction in the Special Flood
Hazard Area (SFHA), the area subject to inundation by the base flood). If the State/Commonwealth, caunty, or community has adopted more restricive or
mprehensive floodplain management criteria, these criteria 1zke precedence over the minimum NFIP criteria,

his comment 15 based on the food data presently avaitable, If you have any quastions about this document, plaase contaci the FEMA Map Information eXchange {(FMIX) tolf
vae at 1-877-338.2027 (1-877-FEMA MAF) or by fatter addressed to the LOMC Clearinghouse, 3501 Eiseshower Avenue, Suite 500, Alexandria, VA 22304.6426. Addilional
nformation about the NFIP is available on the FEMA website at hitps:fiwww.fema.govinational-fiood-insurance-priogram.

=7

Patrick “Rick” F. Sachibit, P.E., Branch Chiei
Engingering Services Branch
Federal Insurance and Mitigation Administration 17-08-1043R 104
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Federal Emergency Management Agency
Washington, D.C. 20472

CONDITIONAL LETTER OF MAP REVISION
COMMENT DOCUMENT (CONTINUED)

OTHER COMMUNITIES AFFECTED BY THIS CONDITIONAL REQUEST

CiD Number: 080060 Name: Cily of Colorado Springs, CO

AFFECTED MAP PANELS

TYPE: FiRM RC.; 08041C0957F DATE: March 17, 1997

TYPE: FiRM NO.: 08041C1000F DATE: March 17, 1997

Information about the NFIP is available on the FEMA website at https:liwww.fema.gov/nationsl-lood-insurance-program.

7

#atrick “Rick” F. Sacbibit, P.E., Branch Chief
Engineering Services Branch
Federal Insurance and Mitigation Administration
17-08-1043R

This comiment is based on the flocd data presently available. If vou have any questions about this document, please contact the FEMA Map Information eXchange (FMIEX) tod
free at 1-B77-336-2627 (1-877-FEMA MAP) o by latter addressed to the LOMC Clearinghouse, 3601 Eisenhower Avenue, Sulte 500, Alexandria, VA 22304-8426. Additionat

’%04!
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i 1 Federal Emergency Management Agency
@ 3 .
k‘:’*‘-“fm = &g Washington, D.C. 20472

CONDITIONAL LETTER OF MAP REVISION
COMMENT DOCUMENT (CONTINUED)

COMMUNITY INFORMATION

To determine the changes in flood hazards that will be caused by the prepesed project, we compared the hydraulic modeting reflecting the proposed project
(referred 10 as the proposed conditions model) to the hydraulic modeling used to prepare the Flood Insuranee Study {FIS) (referred to as the effective
model). If the effective model does not provide enough detail to evaluate the effects of the proposed project, an existing conditions model must be
developed 1o provide this detail. This existing conditions model is then compared 10 the effective mode] and the proposed conditions model to differentiate
the increases or decreases in flood hazards caused by more detailed modeling from the increases or decreases in flood hazards that will be caused by the
proposed project.

The table below shows the changes in the BFEs:

- BFE Comparison Table
Flooding Source: Fmmy Camp Creek BFE Change (feet) [Location of maximum change
East Tributary
Existing vs. [Maxinmm increase 6.7 Approximutaly 10,730 faet upstrear of Peaceful Valley Rosd
Effective [Ma:drnum decrease 1.2 Approximately 11,820 feet upsiream of Peaceful Valley Road
Proposed vs.  pMnximum increase 44 Approximately 10,280 feat upstream of Peaceful Valley Road
Existing Maximum decrease 458 Approximately 10,930 feet upsiream of Peaceful Valiey Road
Propuosed vs. lMaximmn increase 43 Approximately 10,280 feet upstraam of Peaceful Valey Road
Effeciive [Mmu’mum decrease 48 Approximately 0,930 feet upsiream of Peaceful Valley Road

Increases due to the proposed project that excead those permitted under Paragraphs (¢} 10} or (d}3) of Section 60.3 of the NFIP regulations must adhere fof
Section 65.12 of the NFIP regulations. With this request, your community has complied with all requirements of Paragraph 63.12(a) of the NFIP
regulations. Compliance with Paragraph 65.12(b) also is necessary before FEMA can issue a Letter of Map Revision when a commurity proposes to
permit encroachments itto the effective regulatory floodway that will cause BFE increases in excess of those permitted under Paragraph 66.3(dj(3).

NFIP regulations Subparagraph 60.3(b}(7) requiras cormunities to ensure that the flood-canying capacity within the altered or relocated portion of any
watercourse is maintained. This provision is incorporated into your community’s existing fleodplain management ordinances; therefore, responsibility for
maintenance of the altered or relocated watercourse, including any related appurtenances such ss bridges, culverts, and other drainage structures, rests with
your community. We may request that your community submit a description and schedule of thainienance activities necessary to ensure this requirement,

This comment is based on the food data presently availabla, If you have any questions about this document, please contact the FEMA Map information eXchange (FMIX) toll
ree at 1-677-336-2627 (1-877-FEMA MAP) or by letter addressed to the LOMC Clearinghouse, 3601 Eisenhower Avenue, Suite 500, Alexandria, VA 22304-€425. Additionat
nformation about the NFIP is available on the FEMA website at hiips:/iwsw.fema. gov/national-lioed-insurance-program.

=7

Patrick *Rick" F. Sacbibit, P.E., Braneh Chisf
Enginearing Services Branch
Federal Insurance and Mitigation Administration

17-08-1043R 104'
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Federal Emergency Management Agency
Washington, 1.C. 20472

paeaenny,

CONDITIONAL LETTER OF MAP REVISION
COMMENT DOCUMENT (CONTINUED)

COMMUNITY INFORMATION (CONTINUED)

DATA REQUIRED FOR FOLLOW.UP LOMR

Upon completion of the project, your community must submit the data listed below and reguest that we make a final determination on
revising the effective FIRM and FIS report. If the project is built as proposed and the data below are received, a revision to the FIRM and
FIS report would be warranted.

» Detailed application and certification forms must be used for requesting final revisions to the maps. Therefore, when the map revision
request for the area covered by this letter is submitted, Form 1, entitled "Overview and Concurrence Form,” must be included. A copy of
this form may be accessed at hitps://www fema.gov/media-libraryfassets/documents/ 1343,

» The detailed application and certification forms listed below may be required if as-built conditions differ from the proposed plans, If
required, please submit new forms, which may be accessed at https://www.fema.gov/media-library/assets/documents/ [ 343, or annotated
copies of the previously submitted forms showing the revised informatioa.

Form 2, entitled “Riverine Hydrology and Hydrautics Form.” Hydraulic analyses for as-butlt conditions of the base flood, the 10-percent,
2-percent, and 0.2-percent-annual-chance floods, and the regulatory floodway, must be submitted with Form 2.

Form 3, entitied “Riverine Structures Form.”

« A cestified topographic work map showing the revised and effective base and 0.2-percent-annual-chance floodplzin and floodway
boundaries. Please ensure that the revised information ties~in with the current effective information at the downstream and upstream ends
of the revised reach.

« An annotated copy of the F IRM, at the scale of the effective FIRM, that shows the revised base and 0.2-percent-annual-chance floodpiain
and floodway boundary delineations shown on the submitted work map and how they tie-in to the base and 0.2-percent-annual-chance
floodplain and floodway boundary delineations shown on the current effective FIRM at the downsiream and upstream ends of the revised
reach.

*» As-built plans, certified by a registered Professional Engineer, of all proposed project elements.

* A copy of the public notice distributed by your community stating its intent to revise the regulatory floodway, or a signed statement by
your community that it has notified all affected property owners and affected adjacent jurisdictions.

« Documentation of the individual legal notices sent to property owners who will be affected by any widening or shifting of the base
floodplain and/or any BFE increases along Jimemy Camp Creek East Tributary.

I'This comment ks based on the food data presently available. 1f you have any questions about this document, please contact the FEMA Map lnformation ¢Xchange (FMIX) tolt
ree at 1-877-336-2627 {1-877-FEMA MAP) or by lelter addrassad to the | OMC Clearinghouse, 3601 Eisenhowsr Avenue, Suite 500, Alexandris, VA 22004-6425. Additionat
nformation about the NFIP Is available on the FEMA website at htips:fenew.fema govinational-flood-insurance-progrant.

= 4

Patrick "Rick® F. Sachibit, .E., Branch Chief
Engineering Secrvices Branch
Federaf Insurance and Mitigation Administration

17-08-1043R 1ﬂ4’
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Federal Emergency Management Agency
Washington, D.C. 20472

CONDITIONAL LETTER OF MAP REVISION
COMMENT DOCUMENT (CONTINUED)

COMMUNITY INFORMATION (CONTINUED)

DATA REQUIRED FOR FOLLOW-UP LOMR (continued)

* FEMA's fee schedule for reviewing and processing requests for conditional and final modifications to published flood information and
maps may be accessed at hitps:/www.fema.gov/forms-documents-and-software/flood-map-refated-fees, The fee at the time of the map
revision submittal must be received before we can begin processing the request. Payment of this fee can be made through a check or
money order, made payabie in U.S. funds to the National Flood Insurance Program, or by credit card (Visa or MasterCard only). Please
either forward the payment, along with the revision application, to the following address:

LOMC Clearinghouse
Attention: LOMR Manager
3601 Eisenhower Avenue, Suite 500
Alexandria, Virginia 22304-6426

or submit the LOMR using the Online LOMC portal at: https:/thazards.fema.gov/femapontat/onlinelome/signin

After receiving appropriate documentation to show that the project has been completed, FEMA will initiate a revision to the FIRM and FIS
report. Because the flood hazard information (i.e., base flood elevations, base flood depths, SFHAs, zone designations, and/or regulatory
floodways) will change as a result of the project, a 90-day appeal period will be initiated for the revision, during which community
afficials and interested persons may appeal the revised flood hazard information based on scientific or technical data.

[This comment s basad on the flood dita presently available. If you have any questions aboud this decument, please contact the FEMA Map Information eXehange (EMEX) toll
I:ree at 1-877-336-2627 (1-877-FEMA MAT} or by letter addressed to the LOMC Clearinghouse, 3801 Eisenhower Avenue, Suite 500, Alexandria, VA 22304.6428. Addiionat
nfartation about the NFIP is available on the FEMA, wabsite at hitps:#www. fema.gov/national-flocd-insurance-prograrm.
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Patrick “Rick” £, Sachibit, P.E., Branch Chief
Engingering Services Branch
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CONDITIONAL LETTER OF MAP REVISION
COMMENT DOCUMENT (CONTINUED)
COMMUNITY INFORMATION (CONTINUED)
COMMUNITY REMINDERS

We have designated a Consultation Coordination Officer (CCO) 10 assist your community. The CCO will be the primary liaison between
your community and FEMA. For information regarding your CCQ, please contact;

Ms. Jeanine P. Petterson
Director, Mitigation Division
Federal Emergency Management Agency, Region VIIT
Denver Federal Center, Building 710
P.O. Box 25267
Denver, CO 80223-0267
(303) 235-4830

A preliminary study is being conducted for Ef Paso County, Colorado, and Incorporated Areas. Preliminary copies of the revised FIRM
and FIS report were submitied to your community for review on July 29, 2015, and may become effective before the revision request
following this CLOMR is submitted. Please ensure that the data submitted for the revision ties into the data effective at the time of the
submittal,

IThis comment is based on the fiood data prasently avaifabie. If you have any questions about this document, please eontact the FEMA Map Information eXchange (FMIEX)
ol frene at 1-877-336-2627 {1-877-FEMA MAF] or by fetter addressed to the LOMG Clearinghouse, 3601 Eisenhower Avenue, Suite 5860, Alexandria, VA 22304-8428.
dditiorsal information about the NFIP is avaitable on the FEMA websita at hitps iiwww. ferna.govinational-flood-insurance-peogram.,

—

Patrick *Rick” F. Sacbibit, P.E., Branch Chief
Engineering Services Branch
Federal Insurance and Mitigation Adminisiration
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