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

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

Letter of Map Revision (LOMR), Case Number 19-08-0605P was approved in December
2019. The results of the LOMR become effective in April 2020. This LOMR reflects the post project
condition of the channel improvements between Fontaine Boulevard to the north property line of
Lorson Ranch, and new bridges at Fontaine Boulevard and Lorson Boulevard. The 100-year
floodplain from the LOMR is shown on the design drawings and on the grading and erosion control
plan. For the East Fork Jimmy Camp improvements south of Lorsen Boulevard, encroachments of fill
into the floodway have been avoided, and at a few locations the channel cross-section has been
widened as compared to existing conditions. In this case, a no-rise determination has been prepared
and the results included in Appendix D. Prior to commencing with the construction, a floodplain
development permit will be processed through the Regional Administrator’s office and the no-rise
determination submitted. A Conditional Letter of Map Revision is therefore not required for the
issuance of a floodplain development permit. The effective FIRM panel number 957G has been
included within this report as Figure 2. The revised floodplain from the LOMR has been included as
well and is presented as Figure 3.

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

Coordination with the Colorado Division of Parks and Wildlife, Department of Natural
Resources (DNR}), has been carried out as part of the design development. The proposed channel
concept, specifically the low flow channel and overbank benched areas above the low flow, have been
designed to address the concerns raised by the DNR during the review of the Creekside at Lorson
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Ranch Filing No. 1 subdivision application. The documents related to the design coordination with
the DNR has been included within Appendix E of this report.

The developer intends to request reimbursement for the cost to construct drainageway
facilities, or request credit against future drainage and bridge fees. Reimbursement will be processed
in accordance with sections 1.7 and 3.3 of the Drainage Criteria Manual (DCM). The drainageway
facilities will be owned, operated and maintained by the Lorson Ranch Metropolitan District.

1L Project Background

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

In April 2015, the City of Colorado Springs adopted an update to the 1987 Jimmy Camp Creek
DBPS. The primary findings and recommendations summarized in the updated 2015 DBPS regarding
hydrology and the recommendation for implementation of full spectrum detention (FSD) within the
overall Jimmy Camp Creek watershed. The long-term stable slope estimated in the Reference 2 was
0.09 percent. The segment subject to design presently has an average longitudinal slope of 0.25
percent. The segment subject to design will need vertical stabilization by means of grade controls.
The 100-year discharge used in the design was obtained from References 6 and 7. The 100-year
hydrology used for design reflects existing development conditions within the tributary watershed.

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

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

HI. Previous Reports and References

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

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

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

3. City of Colorado Springs and El Paso County Drainage Criteria Manual, 1987,

4. El Paso County Engineering Criteria Manual, most current version.
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5. City of Colorado Springs Drainage Criteria Manual, Chapters 6 and 12, May 2014.

6. The City of Colorado Springs and EI Paso County Flood Insurance Study (FIS), prepared
by the Federal Emergency Management Agency, effective December 7, 2018.

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

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

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

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

Iv. Site Description

The EFJCC floodplain within the design reach is vegetated with native and non-natjve grasses,
herbs and shrubs that are in fair to good condition. The channel overbank is vegetated with trees
and shrubs. There is very little evidence of active invert degradation or bank sloughing however
there are some portions of the existing low flow channel that have formed nearly vertical banks.
Current longitudinal slope along the project is ranges from 0.18 to 0.32 percent. There is presently
a base flow in this segment. Where a low flow channel has formed, top widths range from 10 to 20-
feet wide and ranges in depth from 2 to 3 feet. Topography used in the design was compiled at a two-
foot contour interval and is dated 2015. The grading for the drainageway has been tied into the
proposed grading for Creekside at Lorson Ranch Filing 1 as developed by Core Engineering. There
are presently no encroachments into the floodplain or channel thread associated with man-made
structures. There is presently an existing sanitary sewer outfall owned by Widefield Water and
Sanitation that is aligned at the west bank of the floodplain. The Fountain Mutual Irrigation Company
siphon crosses under the proposed drainageway near the south property line.

V. Hydrology

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

The assumption that FSD will be required for all future development is reflected in the use of
the FIS discharges in this design. There is a good correlation between the FIS and DBPS 100-year
discharges for the segment of EFJCC subject to this design. Use of the existing basin condition flow
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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 FSDs within Banning-Lewis
Ranch will be publicly operated and maintained facilities.

VL Hydraulics

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

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

The effect of development within the watershed will be to increase the frequency and
duration of base flows. Base flows will increase with the development because of discharges from
future FSDs and irrigation return flows. Natural drainageways will eventually degrade along the
invert in turn causing bank sloughing to occur. 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- to 5-year recurrence intervals.
In order to comply with DBPS criteria, the low flow channel capacity for this design was set at 110
cubic feet per second per Reference 2. The current DCM requires that the low flow channel be design
for the 10-year discharge or 10 percent of the 100-year discharge. Using current County criteria, the
low flow would be required to be sized to convey 550 cubic feet per second. Assuming a 2-foot depth
the required top width would be 38 feet. As providing for this flow rate of conveyance would cause
a significant reconfiguration of the existing low flow channel with resulting negative impacts upon
the existing wetland vegetation and fish habitat. A deviation request will be submitted to allow for
the sizing of the low flow channel to 110 cubic feet per second as determined in Reference 2.

A qualitative channel stability analysis was carried as part of developing the design for EFJCC.
The analysis consisted of a field inspection, historic topographic mapping comparisons and the
determination of existing channel slopes. Field observations revealed no indication of invert
degradation along the entire length of the design reach. The long-term stable slope for this segment
the East Fork Jimmy Camp Creek was estimated at 0.09 percent (Reference 2). The current slope
ranges from 0.18 to 0.32 percent through the project reach. The design plans have been developed
to address the potential for invert degradation should the channel seek the 0.09 percent long-term
equilibrium slope of slope estimated in Reference 2. Should the invert reach a slope of 0.09 percent
the bottom of the boulders as designed will not become exposed and therefore undermining of the
low flow channel will be prevented. The boulders along the low flow channel will be situated so that
the bottom of the boulder is at least two feet below the design invert shown on the profiles. Where
the long-term invert would cause the channel to degrade to the bottom of the boulder lining, a grade
control structure has been proposed. Five grade control structures have been designed and shown
on the plan and profiles

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
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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 are proposed was based upon the velocities returned by the
HEC-RAS model. Velocities for the 100-year discharge range from 5.3 to 10.5 feet per second. The
F100-yar Froude Number ranges from .37 to .73 which confirms that subcritical flow conditions exist
even for the 100-year event.  Calculations related to the sizing of the soil riprap banks, for the
overbanks and low flow channel section are contained within the Appendix A of the report. The low
flow is in normal depth conditions for the entire reach. Velocity within the low flow channelis ranges
from 4.0 to 4.4 feet per second assuming a two-foot depth of flow and bottom widths ranging from
12 to 20-feet. The Froude Number for the low flow channel ranges from .52 to .54 which confirms
the presence of normal flow conditions. At the outside channel bends of the floodplain, soil riprap is
proposed as the bank lining material. Soil riprap is also specified for the channe! bench above the
low for channel

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

VII.  Design Elements

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

Channel design slope: 0.18-0.32 percent
Outside bend slopes- riprap 3 to 1 maximum
Low flow channel side slopes- riprap lined vertical

Low flow channel depth 3 feet

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

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

Type VL riprap 2.5 psf

The construction of the improvements shown on the plans will result in a long-term stable
drainageway corridor and prevent damages that could arise from bank sloughing related to the
erosion of the drainageway's invert. Because the low flow channel will be stabilized both horizontally
and vertically the potential for negative impacts upon the existing vegetative habitat will be
minimized. The preservation of the low flow channel and floodplain is consistent with the special
condition 2 of the East Fork Jimmy Camp Creek 404 permit and with Reference 2. A stabilized
floodplain corridor will 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.
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Maintenance access to the low flow channel and benches be provided via platted tracts within
Creekside at Lorson Ranch Filing 1. The maintenance road will follow the existing outfall sewer that
is shown on the design plans. The benches of the channel are relatively flat and will allow for access
to the low flow channel, however an access trail to the benches is not recommended in order to limit
disturbance to existing vegetation or that will be revegetated in the future. Maintenance access will
have an all-weather surface and be a minimum of 12-feet in width.

VIH. Construction Permitting

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

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

Construction Stormwater Discharge Permit - CDPHE

IX. Drainage and Bridge Fees

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

The current 2020 drainage and bridge fees for the Jimmy Camp Creek drainage basin are as
follows:

Drainage Fee: $19,084 per all impervious acres
Drainage Fee Escrow (BOCC Reas.18-470)  $7.285 per acre
Total Drainage Fee $26,369 per acre
Bridge Fee: $893 per acre
X. Phasing

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

XI. Conclusions

The development of the Creekside at Lorson Ranch Filing No. 1 requires that drainageway
stabilization be implemented along East Fork Jimmy Camp Creek. The stabilization measures are
intended to provide protection to the residential lots from long term erosion of the banks and invert
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of East Fork Jimmy Camp Creek. Stabilization of the drainageway to convey 100-year peak discharges
will also promote better water quality to downstream reaches of East Fork Jimmy Camp Creek, Jimmy
Camp Creek and Fountain Creek as the potential for sediment from bank sloughing to be conveyed
downstream will be eliminated. Upon construction of the drainageway stabilization measures as
shown on the design plans, adjacent and downstream properties will not be adversely impacted by
the runoff from Creekside Filing No. 1 and upstream drainage basins that will be conveyed by East
Fork Jimmy Camp Creek.

10



Appendix A
Hydrologic and Hydraulic Calculations
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Normal Flow Analysis - Trapezoidal Channel

Project: 18020 East Fork Sand Creek south of Lorson Blvd

Channel ID: Bankfull low flow Q=110 cfs 12-foot BW $=0.32%

j
A
=4

7
N

Design Information (Inpuf)

Channel invert Slope So= 0.0032 i/t
Manning's n = 0.025
Bottom Width B= 12.00 ft
Left Side Slope Z1 0.10 ft/ft
Right Side Slope 22 = 0.10 i/t
Freeboard Height = 0.00
Design Water Depth = 2.00 ft

%Nonnar!FIow Condtion (Calculated}

’Discharge Q= 108.90 cfs
Froude Number Fr= 0.56
Flow Velocity = 4.48 fps
iFlow Area = 24 .40 sqg ft
Top Width = 12.40 ft
Wetted Perimeter = 16.02 ft
Hydrautic Radius = 1.52 ft
Hydraulic Depth b= 1.97 ft
Specific Energy Es= 2.31 ft
Centroid of Flow Area Yo 093 ft
Specific Force Fs = 2.48 kip

bankfulf low flow charnel max slope BW=12, Basics

1/24/2020, 1:11 PM



Critical Flow Analysis - Trapezoidal Channel

Project: 16031 East Fork Jimmy Camp Creek

Channel ID: Bankfull low flow Q=110 cfs 12-foot BW s=0.32%

j
I
]
¢
1
]
1
i
i
i
i
i
L]
H
]
§
1
1
i
L]
]
t
i
L]
[}
¥

7

Z1 Hmmmemepem— oo >
Design Information (input
Bottom Width = 12.00 ft
Left Side Slope Z1= 0.10 fi/ft
Right Side Slope Z2= 0.10 fi/ft
Design Discharge = 110.00 cfs
iCritical Flow Condition {Calculated)
[Critical Flow Depth = 1.37 #
Critica! Flow Area A= 18.63 sq ft
Critical Top Width = 12.27 ft
Critical Hydraulic Depth D= 1.35 ft
Critical Flow Velocity V= 6.62 fps
Froude Number Fr= 1.00
Critical Wetted Perimeter = 14.75 ft
Critical Hydraulic Radius = 113 ft
Criticai (min) Specific Energy Esc= 205 ft
Centroid on the Critical Fiow Area Yoc = (.68 ft
Critical {min) Specific Force Fsc= 212 Kip

bankfull low flow channel max slope BW=12, Basics

1/24/2020, 1:11 PM



Normal Flow Analysis - Trapezoidal Channel |

Project: 18020 East Fork Sand Creek south of Lorson Bivd
Channel ID: Bankfull low flow Q=110 cfs 20-foot BW $=0.18%

j
A
H
1
1
:
1
1
:
v~
¥
i
}
;
§
1
'
]
b
,‘b,

7
N

%esiqn information ﬁnput)

Channel Invert Slope So= 0.0018 #t/ft
Manning's n n= 0.025
Bottom Width = 20.00 ft
Left Side Slope Zi= 0.10 fi/it
Right Side Slope 22 = 0.10 fift
Freeboard Height F= 0.00 ft
Design Water Depth Y = 2.00 ft

“Normaf Flow Condtion {Calculated)

Discharge Q= 144.48 cfs
Froude Number Fr= 0.45
Flow Velocity V= 3.58 fps
Flow Area A= 4040 sgft
Top Width T= 20,40 #
Wetted Perimeter P= 24,02 ft
Hydraulic Radius R= 1.68 ft
Hydraulic Depth D= 198 ft
Specific Energy Es= 2.20 ft
Centroid of Flow Area Yo = 1.00 ft
Specific Force Fs= 3.51 kip

bankfull low flow channe! min slope BW=20, Basics 1/24/2020, 1:11 PM



Critical Flow Analysis - Trapezoidal Channel

Project: 16031 East Fork Jimmy Camp Creek

Channel iD: Bankfull low flow Q=110 cfs 20-foot BW S$=0.18%

j
fy)
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i
]
i
i
1
)
1
1
]
"1

7
A

Design Information (input
Bottom Width B= 20.00 #

Left Side Slope Z1= 0.10 i/t
Right Side Sfope 72 = 0.10 fi/ft
Design Discharge Q= 100.00 cfs

i!Critical Flow Condition {Calculated)

Critical Flow Depth = 0.92 ft
Critical Flow Area = 18.38 sq ft
Critical Top Width = 20.18 ft
Critical Hydraulic Depth = 0.91 ft
Critical Flow Velocity V= 5.44 fps
Froude Number Fr= 1.00
Criticat Wetted Perimeter = 21.84 ft
Critical Hydraulic Radius = 0.84 ft
Critical (min) Specific Energy Esc = 1.37 #
Centroid on the Critical Fiow Area Yoc = 0.46 ft
Critical (min) Specific Force Fsc= 1.58 kip

bankfull iow flow channel min slope BW=20, Basics

112472020, 1:11 PM



Normal Flow Analysis - Trapezoidal Channel

Project: 18020 East Fork Sand Creek south of Lorson Blvd

Channel ID: Q=550 cfs 12-foot BW s=0.18%

j
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1
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]
1
1
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1
1
1
1
]
t
¥
t
1

7
A

Z1 PR g C >
Design Information ﬁnput)
Channel Invert Slope So= 0.0018 fi/ft
Manning's n n= 0.025
Bottom Width B= 38.0C #
Left Side Slope 21 0.10 ft/ft
Right Side Siope 2 0.10 fufft
Freeboard Height F= 0.00 ft
Design Water Depth = 3.00 ft
Normal Flow Condtion (Calculated)
Discharge = 550.70 cfs
Froude Number Fr= 0.49
Flow Velocity = 4.79 fps
Flow Area = 114.90 sg ft
Top Width T= 38.60 f
\Wetted Perimeter = 44.03 ft
Hydraulic Radius = 2.61 ft
Hydraulic Depth B 2.98 ft
Specific Energy Es= 3.36 #
Centroid of Flow Area Yo = 1.50 ft
Specific Force Fs = 15.85 kip

low flow channe! Q=550 min slope, Basics

1/24/2020, 1:10 PM



Critical Flow Analysis - Trapezoidal Channel

Project: 16031 East Fork Jimmy Camp Creek
Channel ID: Q=550 ¢cfs 12-foot BW s=0.18%

j
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1
1
1
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1
i
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7

IDesign Information (In ut

Bottom Width = 38.00 ft
L eft Side Slope Z1= 0.50 f/ft

Right Side Slope
Cesign Discharge

72 = 0.50 ft/ft
Q=___ §50.00 ofs

Critical Flow Condition (Calculated)

Critical Flow Depth = 1:85 ft

Critical Flow Area

A= 72.01 sgft

Critical Top Width = 39.85 ft
Critical Hydraulic Depth = 181 #t
Critical Flow Velocity V= 7.64 fos
Froude Number Fr= 1.00
Critical Wetted Perimeter P= 4214 ft
Critical Hydraulic Radius R= 171 ft
Critical (min) Specific Energy Esc= 276 #
Centroid on the Critical Flow Area Yoc = 091 ft
Critical (min) Specific Force Fsc = 12.24 kip

low flow channel Q=550 min slope, Basics 1/24/2020, 1:10 PM
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TABLE 10-6

RIPRAP REQUIREMENTS FOR CHANKEL LININGB =2

VSO'17/(SS~1)G'66* Rock Type *#**
(£tl/2/sec)
1.4 to 3.2 V-'L
3.3 to 3.9 L e
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;

8 = 1longitudinal channel slope, in feet per foot
(ft/ft); and

Ss = specific gravity of stone (minimum SS = 2.50)

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

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

10-64
9/30/90
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DESIGN OF ROADSIDE CHANNELS
WiTH FLEXIBLE LIN!NGS

Hydraulic Engineéring Circular No. 15

=

- Prepared-By
Slmens Li & Assoc1ates 1nc; 7!
: 3555 Stanford Rcad

o P.0. Box 1816
Fort Gollins, Colorado 80522

For

.S, Department of Transportatfon
Federa] H}ghway Adm1n1strat1on

- October 25, 1985




4.4

Table 4.1. Permissible Shear Stresses for Lining Materials.

Permissible
Lining Lining Unit Shear Stress

Category Type (1b/ft2)
Temporary Woven Paper Net | 0.15
Juie Net 0.45
Fiberglass Roving* 0.75
Straw and Erosion Net 1.45
Curied Wood Mat 1.556
Nylon Mat - 2.00
Vegetative Class A 3.70
' Class B 2.10
Class C 1.00
Class D 0.60
Class E 0.35
Gravel Riprap "1-inch . 0.40
7 2-inch A ~ 0:80
Rock Riprap 6-1inch 2.50
" 12-1inch 5.00

* single and double applications
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Lorson Ranch 404 Permit



Kiowa

Engineering Corporation

April 1, 2020

Mr. Van Truan

U.S. Army Corps of Engineers

200 South Santa Fe Avenue Suite 301
Pueblo, Colorado 81003

Re: SPA Action No. 2005 00757 Modification Amendment No. 2 Concurrence Reguest
Lorson Ranch East Fork Jimmy Camp Creek Creekside Development
El Paso County, Colorado
(Kiowa Project No. 18020)

Dear Van:

Following Permit Modification No. 1 of August 2017, we are submitting a Permit Modification
Amendment No. 2 for the above-mentioned project on behalf of Lorson Development and are
requesting your concurrence at this time. Your office issued concurrence of Permit Modification
No. 1 on September 7, 2017.

The purpose of this Modification Amendment is to address Special Condition 2 in the permit and
will complete all activities that were originally authorized. Construction is proposed to commence
in June 2020.

Permit Summary

Project impacts for the East Fork Jimmy Camp Creek on the Lorson Ranch were originally
authorized under the above-mentioned permit by the Pueblo Regulatory Office on September 22,
2006. 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 Figure 2, Permit Modification Amendment No. 2 Map (included in Wetland Delineation)
for location of existing and proposed activities discussed here.

The central stream segment, designed as a reconfigured reach (Item#1 on Figure 2) was completed
in about 2007 or 2008. Subsequently, a construction standstill in 2009 occurred and activity lapsed
for about ten years. 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.
The bottom width was designed at about 60-feet wide and the top width was about 180-feet wide.
Currently, the reconfigured channel is vegetated with upland vegetation with areas of exposed rock
on the bank linings and grouted drops structures.

Items 2, 3, and 4, the upper reach of the East Fork of Jimmy Camp Creek, the Fontaine Boulevard
and Lorson Boulevard Bridges were completed between 2017 and 2018 and have been restored
according to the Erosion Control Plan. No mitigation was required as these improvements had no
loss to wetland or waters of the U.S.

Special Condition 2 applies to the lower stream preservation reach (Item #5 on Figure 2) and is
addressed in this Permit Modification No. 2. The Lorson Ranch has been delineated twice, first by
Savage and Savage in 2002 for the overall project for both the Mainstem and the East Fork under

18020COEPerModAmend 2.docx

1604 South 21* Street, Colorado Springs, Colorado 80904-4208
Ph: [719) B30-7342 Fax: [718] 630-04086 www_kiowaengineering.com
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Action No. SPA-2002-00701. The East Fork Jimmy Camp Creek on the Lorson Ranch was again
delineated in March 7, 2006 by AG Environmental Services, Inc. under Action No. SPA-2005-00757.
The existing delineations for this reach were reviewed and verified for current conditions and are
submitted within the Wetland Delineation (enclosed).

Lower Lorson East Fork Jimmy Camp Creek Stream Preservation Plan

This reach will be about 3,640 linear feet of discontinuous stream improvements in the Creekside
Development on the Lorson Ranch. The design concept for this reach is to retain the stream
alignment and sinuosity, to maintain the channel invert and bottom width, and to lay back the steep
banks to three-to-one or four-to one with as minimal modifications as possible. An ungrouted
boulder lining in selective locations will be placed along the low flow channel to prevent bank
degradation.

Project Impacts

Project impacts within the ordinary high water are ungrouted boulder low flow channel linings in
selective locations. A shallow overbank terrace of varying widths will be formed and revegetated to
allow for riparian restoration. The lower terrace will be about three vertical feet. Stabilized outer
banks, also in select locations, will be three-to-one revegetated rock/soil bank linings. The
remainder of the outer banks will be regraded to four-to-one and will be revegetated. The outer
banks will be outside of the Waters of the U.S. Two sheet pile grade control structures will ensure
invert stability of this low gradient waterway. The bottom width of the channel will be about 12- to
20-feet.

The existing Waters of the U.S. measure 1.4 acres and will be replaced with approximately 1.5 acres
of Waters of the U.S. All wetlands found to be present in 2020 are included within the Waters of the
U.S. We anticipate that the pools and intermittent wetland channel vegetation replace in situ with
no net fill to Waters of the U.S. and disturbance to be of a temporary impact.

Please let us know if you need more information.

Sincerely,
KIOWA ENGINEERING CORPORATION

Fee P
Elizabeth Klein

Encs. Wetland Delineation and 404 Permitting Update East Fork Jimmy Camp Creek Channel
Design Creekside at Lorson Filing No.1

East Fork Jimmy Camp Creek Channel Design Creekside at Lorson Filing No 1. Final
Design Plans

cc: Jeff Mark, Lorson Development
Richard Schindler, Core Engineering
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Introduction and Project History

The proposed East Fork Jimmy Camp Creek Channel Design Project is located on the
East Fork of Jimmy Camp Creek in El Paso County Colorado, in Section 24 Township
15 South and Range 65 West of the 6th Principal Meridian (see Vicinity Map on
Figure 1). GPS coordinates for the center of the project are approximately 38.732°
Lat. and -104.637° Long.

Project impacts for the East Fork Jimmy Camp Creek on the Lorson Ranch were
originally authorized by the Pueblo Regulatory Office of the U.S. Army Corps of
Engineers on September 22, 2006 under USACE Action No. 2005-00757 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 from the
north boundary to the south boundary.

Attached Figure 2, Permit Modification Amendment No. 1 Map (Revised 2020)
shows locations of jurisdictional activities authorized under this permit. The central
stream segment, designed as a reconfigured reach (Item#1 on Figure 2), was
completed in about 2007 or 2008. Subsequently, a construction standstill in 2009
occurred with no further activity for a number of years. It appears that the permit
was extended twice, first to September 2001 and then to September 2021.

In August 2017, Kiowa Engineering consulted with the USACE to update the existing
permit per Modification Amendment No. 1. The purpose of this Modification
Amendment was to address and clarify Special Conditions in the permit and
summarize all future activities that were originally authorized in this permit. The
agency concurred with Modification Amendment No. 1 in September 2017 (see
Appendix).

Following Modification Amendment No. 1, Item 2 (Upper Reach Channel
Improvements), Item 3 (Fontaine Boulevard Bridge) and Item 4 (Lorson Boulevard
Bridge) have been completed.

Item 5, the lower reach of the East Fork Jimmy Camp Creek from the existing
trapezoidal channel to the south property line is proposed to be completed in the
near future. The East Fork Jimmy Camp Creek Channel Design Creekside at Lorson
Filing No 1 Final Design Plans are included in the Appendix.

Per Special Condition 2 of the Permit Modification, the lower stream preservation
reach (Item #5 on Figure 2) will be about 3,600 linear feet of revegetated three-to-
one soil/riprap bank linings in selective locations on the overbanks with two steel
sheet pile grade control structures. The low flow channel with be lined with
boulders in selective locations to prevent over bank degradation and retain a
bottom width similar to the existing channel width. The design concept for this
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reach retains the stream sinuosity and alignment as much as possible, avoids future
channel incision and lays back steep over banks to three-ta-one and four-to-one.
The proposed invert remains similar the same as the existing.

This Wetland Delineation Update is being submitted to satisfy Permit Modification
#1 of August 2017 to review the current Waters of the U.S. and adjacent wetlands.
This will be the last phase of the East Fork Jimmy Camp Creek IP-SPA-2005-00757
and will finalize the above-mentioned permit.

Wetland Assessments

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 Camp 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 were verified for current conditions in
March 2020 and are presented in this document.

Vegetation

The dominant upland vegetation community in the project area is short grass
prairie dominated by smooth brome grass where disturbed and blue grama in
undisturbed areas. A poorly developed riparian forest/shrubland is present along
the waterway. Small pockets of wetland vegetation are present within the Ordinary
High Water Mark. As the project site had been historically used for grazing to the
extent it was overgrazed, large areas of weedy species are present.

Wetland plant species found were soft stemmed bulrush (Scirpus sp. OBL), American
three Square (Schoenoplectus pungens. FACW), sandbar willow (Salix exigua OBL),
and cattails (Typhus angustifolia and latifolia OBL). On the whole, wetland species
were sparse and interspersed with communities of upland species.

Riparian forest/shrubland species present on the site are dominated by non-native
Russian olive trees (Eleagnus angustifolia, FACU), snowberry (Symphoriocarpus
occidentalis UPL), wildrose (Rosa woodsii FACU) and elm (Ulmus pumila NI). In
general, the riparian species present along the waterway were non-native
undesirable native species that may shade the water but not promote water quality.
Only a few native cottonwoods were found and one peachleaf willow. Fortunately,
no tamarisk was found.

Upland herb species encountered include smooth broom (Bromus inermis NI), blue
grama (Bouteloua gracilis NI), filaree (Erodium cicutarium NI), licorice (Glycerrhiza



lepidota, FACU), milkweed (Asclepias speciosa FAC), annual brome grass (Bromus
tectorum FACU), mullein (Verbascum thaspus NI), and Canada thistle (Cirsium
arvense FACU). Other weedy species present were blue mustard (Chorispora
tenuella NI), kochia (Kochia sp UPL), and flixweed (Descurainia sp. NI).

Hydrology

The East Fork Jimmy Camp Creek is a ‘blue-line’ drainageway as depicted on the
Fountain Quadrangle Map (1994) and appears to have an intermittent flow and as
such is an assumed jurisdictional waterway. Channel banks are nearly vertical fairly
shallow and range from 2- to over 10-feet of height. The channel varies from
vegetated to unvegetated. The channel has very shallow slopes of less than 0.5% to
nearly flat.

The Fountain Mutual Irrigation Canal (FMIC) formerly traversed around the East
Fork Jimmy Camp Creek channel and contributed to the historic hydrology. More
than 15 years ago, the FMIC was realigned and subsequently caused adjacent
wetlands to dry out. A large area of former wetland body downgradient of the FMIC
was decommissioned by the U.S.A.C.E. in the delineation of 2006,

Seasonal snowfall for this location is 149% of normal per Colorado Springs climate
data for October 2019 through March 30, 2020. The flow at the time of delineation is
substantially higher than usual with standing water of three-to four inches present
on the channel bottom in many locations. During the average growing season, this
stream segment is often dry with only small pools remaining. The hydrology present
during this field review is much greater than can be expected during the average
growing season due to high seasonal snows.

Soils

The native soils within the project area per the Soil Survey of El Paso County are the
Blendon sandy loam and the Ellicott loamy coarse sand. Neither of these soils is
considered hydric, although both could have pockets of hydric soil inclusions.

The Blendon sandy loam, 0-3% slopes, is a deep well drained soil with a depth of the
water table anticipated to be greater than 6.5 feet, run-off is anticipated to be low,
frequency of flooding and/or ponding is none. This upland soil was formed in
alluvium and residuum and is derived from arkosic sedimentary rock.

The Ellicott loamy coarse sand, 0-5% slopes are somewhat excessively drained soils,
with an expected depth to the water table to be greater than 6.5 feet. Runoff is
anticipated to be very low, frequency of flooding is frequent, but ponding is none.
This soil is formed on floodplains and terraces.

Hydric soils were only found on the bottom of the channel bed.



Wetland Resources and Jurisdictional Waters of the U.S.

Waters of the U.S. were found within the existing low flow channel with a depth of
about two vertical feet and are presented on Exhibit 1. Small pockets of mixed
emergent wetlands were found within the existing channel bottom, but rapidly
transitioned to upland vegetation with where a clear boundary between wetland
vegetation and upland vegetation shows on the bank. The wetland vegetation is
contained within the Waters of the U.S. and measures approximately 1.4 acres.

Summary

Existing Waters of the U.S. and adjacent wetlands (1.4 acres) will be replaced with
an intermittent wetland/pool channel of similar area (1.5 acres). Channel width,
length, and invert will remain the same as the existing condition allowing
intermittent pools to exist. Sinuosity will also be preserved and overbanks will be
stabilized compatible with the stream preservation design concept.
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Photograph Z: DPZ Near old ranch road;rossmgs



Photograph 1: DP 3 Standing water in channel bed.
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Photograph 2: DP4 Located downstream of existing trapezoidal channel.



WETLAND DETERMINATION DATA FORM — Great Plains Region

ProjectSite: ko wep Lyesow Lavrgh. City/County: £L PASO Sampling Date: zz </ /Z//
Applicant/Owner: __ A& & 5 0 d 2 OB/EZJC?rm ELT state: __ (.0 Sampling Point: f.) andl |
Investigator(s): vL_ 12 K ElL Section, Township, Range: 3 Z 'L/ 7= l 5 % P 4 2 /5 ;}
i oA ) ErTe W Hem y )
Landform (hillslope, terrace, etc.): "l Lol Local relief (concave, convex, none): A » w 1) t:./l Slope (%): £ = Q gre]
Subregion (LRR): 4 RE é\a £ D ‘? TS5 Long: — 1 O (5 5 “; Datum:
Soil Map Unit Name: N A2 A a0.A (] oy L" I oo NWI classification: __ (&1 J&i
Are climatic / hydrologic conditions on the site typical for this time of year? Yes No__ &7 (If no, explain in Remarks.)
Are Vegetation ______, Soil . of Hydrology significantly disturbed? Are "Normal Circumstances” present? Yes ¥ No s
Are Vegetation . Soil . or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)
SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, efc.
. s Ve
?
Hydrophytic Vegetation Present? Yes No Is the Sampled Area
Hydric Soil Present? Yes  No . e
within a Wetland? Yes U No e
Wetland Hydrology Present? Yes___ "~ No Ataue 2o WlhE
Remarks: i ) T ; ! :
SEFEO L RISV AT } 8.8,
Locatial A OWNSTR ey, OF Emic. 4 phop/
VEGETATION - Use scientific names of plants.
-/ Absolute  Dominant Indicator | Dominance Test worksheet:
Tree Stratum (Plot size: S J ! ) % Cover _Species? Siatti Number of Dominant Species
LIl ius ey s 200 v/ AT | ThatAre OBL, FACW, or FAC
- G pn e A s al FAc | (exciuding FAC-) Y
3 ; Total Mumber of Dominant
4 Species Across Al Strata: _ 1 ®
£ B .
¢ 13 =Total Cover Percent of Dominant Species
Sapling/Shrub Stratum  (Plot size: 1S )] That Are OBL, FACW, or FAC: lo © (AB)
o ap " 8 S 1 .
1.8 womhius das ow s HO v il
2. Sh Ny 2 I~ & a4 1= Azl i Prevalence Index worksheet:
3 PR . Total % Cover of: Multiply by:
4‘ OBL species x1=
5‘ FACW species ¥2=
ot 5} & =Total Cover FAC sp&c:e.s Xx3=
Herb Stratum (Pilot size: ; ) FACU species X4=
1 BRomun ity unis A0 o N | UPLspecies x5=
2. l:’ i bd. 7 2, %p us 2.  d}  pac. | columnTotals: (A) (B)
| . . D
35 3¢ hne.\mo, <ty g e i g 0 Vv @l
4‘_: e . ;m e - \ Prevalence Index =BJA =
5{ i Hydrophytic Vegetation Indicators:
i\ — 1 - Rapid Test for Hydrophytic Vegetation
\_‘, Tt CAT VL:’ OF 2 Ay syl ApLR . ¥ 2 - Dominance Test is >50%
QU FLoyl fBEA Se= | __ 3-Prevalence Index is $3.0'
8. Thus wagf -?—:x R Bani' i Gpmit AVel 4557 ©
- > i ___4- Morphologscamdaptahons (Provide supporting
8. data in Remarks or on a separate sheet)
10. — Problematic Hydrophytic Vegetation' (Explain)
= Total Cover
Woody Vine Stratum (Plot size: ) 'indicators of hydric soil and wetland hydrology must
1 be present, unless disturbed or problematic.
2 Hydrophytic
. Vegetation
= Total Cover g -~
2
% Bare Ground in Herb Stratum Present? Yes -
o I 3 1 Wi Wwus
' - TV N A 3 I i
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SOIL Sampling Point: -

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (maist) % Color {moist) % Type' _ Loc Texture Remarks

£ 1" IOL(f_fé 2]z —

'Type: C=Concenfration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2 ocation: PL=Pore Lining, M=Malrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) indicators for Problematic Hydric Soils™:
___ Histosol (A1) _* _ Sandy Gleyed Matrix (S4) — TomMuck (AS) (LRR 1, J)
___ Histic Epipedon (A2) ___ Sandy Redox (S5} ___ Coast Prairie Redox (A16) (LRRF, G, H)
. Biack Histic (A3) ____ Stripped Matrix (S6) ___ Dark Surface {S7) (LRR G)
___ Hydrogen Sulfide (A4) __. Loamy Mucky Mineral (F1) ___ High Plains Depressions (F16)
___ Stratified Layers (A5) (LRR F) ___ Loamy Gleyed Matrix (F2) (LRR H outside of MLRA 72&73)
_ 1TemMuck (A9) (LRRF, G, H) ___ Depleted Matrix (F3) ___ Reduced Vertic {F18)
___ Depleted Below Dark Surface (A11) __ Redox Dark Surface (F6) ___ Red Parent Material (TF2)
4~ Thick Dark Surface (A12) ___ Depleted Dark Surface (F7) ___ Very Shallow Dark Surface (TF12)
. Sandy Mucky Mineral (S1) ___ Redox Depressions (F8) ___ Other (Explain in Remarks)
___ 2.5 cm Mucky Peat or Peat (S2) (LRR G, H) _ z~High Plains Depressions (F16) *Indicators of hydrophytic vegetation and
___ 5 cm Mucky Peat or Peat (S3) (LRR F) (MLRA 72 & 73 of LRR H) wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if present):

Type: 74

Depth (inches): Hydric Soil Present? Yes i No__

Rem‘gigszvq&/}ajéw S01t % and FHLUMHKMMMEL BiTTRr—-,
aplesd 2001 o0 doed- JoYR Y[2

HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply) Secondary Indicators {minimum of wo required)
__b~Surface Water (A1) ___ Salt Crust (B11) ___ Surface Soil Cracks (B6)
___ High Water Table {A2) __ Aquatic Invertebrates (B13) ___ Sparsely Vegetated Concave Surface (B8)
___ Saturation {A3) __ Hydrogen Sulfide Odor (C1) ___ Drainage Patterns (B10)
__ Water Marks (B1) ___ Dry-Season Water Table {C2) ____ Oxidized Rhizospheres on Living Roots (C3)
___ Sediment Deposits {(B2) ___ Dxidized Rhizospheres on Living Roots {C3) {where tilled)
___ Drift Deposits (B3) (where not tilled) ___ Crayfish Burrows (C8)
___ Algal Mat or Crust (B4) ___ Presence of Reduced lron (C4) ___ Saturation Visible on Aerial Imagery (C9)
___ ron Deposits (B5) ___ Thin Muck Surface (C7) ___ Geomorphic Position (D2)
___ Inundation Visible on Aerial Imagery (B7) ___ Other (Explain in Remarks) ___ FAC-Neutral Test (D5)
___ Water-Stained Leaves {B39) ____ Frost-Heave Hummocks (D7) (LRR F)
Field Observations: 11
Surface Water Present? Yes ¥ No_____ Depth(inches): & * 3
Water Table Present? Yes_ No___ Depth(inches).
Saturation Present? Yes ___ No_____ Depth (inches): Wetland Hydrology Present? Yes ¥ no
(includes capillary fringe)

Describe Recorded Dala (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remafis o A AW NG L Varits FRoil 2 03 |Z
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WETLAND DETERMINATION DATA FORM — Great Plains Region

Project/Site: L Gws & L esme Roapl _City/County: __{=%. P AR Sampling Date: M/_C_C/
Applicant/Owner: A gesq A } F I \JC?—-G £ ﬁLut* ! ‘7 State: @ Sampling Point: M
Investigator(s): j\ | /( L.E; /ffw_-j Section, Township, Range: 5 . d/ 7 %J & R ég l’f)
Landform (hillslope, terrace, etc.): ")1 Zi_an Local refief (concave, convex, none): ‘“‘A"‘f T.H%fuc% fn“ﬁ S!ope{%):o_"éz;
Subregion (LRR): L réf@rﬁﬂ Lat 3% , 1] :’Jf/L Long: HOH . G 4 /i il

Soil Map Unit Name: ﬁ/ r}unnﬂ 2o it L1 e NWI classification: F Zn 1C

Are climatic / hydrologic conditions on the site typical ﬁ:c:"j this time of year? Yes_____ No_t="__ (If o, explain in Remarks.)

or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes __{;fi No
or Hydrology

Are Vegetation , Soil

Are Vegetation , Soil naturally problematic? (If needed, explain any answers in Remarks)

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, efc.

s
= ’ 3 :
:y;frf)pgy:c; Vege!:a;ion Present? :es No Is the Sampled Area
YCTRSIE e i e within a Wetland? Yes_ 1~ No
Wetland Hydrology Present? Yes__ " No P T Bl o 45 1 mail j
Remarks: | | ) 7 = ;
S asswad SpwE I px 14 G 6y
el &1E0  peae oo p Ptctoct! Ropdas (Lo 55,’@(2?
VEGETATION - Use scientific names of plants.
e o Absolute Dominant Indicator | Dominance Test worksheet: L, Ay Eii ] -
Tree Stratgfl {Plot size: _ -~“5¢ } ) i % Cover Species? _Status Number of Dominant Species ’ )
L) EDE S pidesiah Bodsan 30 1 ks | ThatAre OBL, FACW, or FAC 3
2 v v ] Y| (excluding FAC-): A)
3. Total Number of Dominant ,
4 Species Across All Strata: DR S (-}
r~f —=Total Cover Percent of Dominant Species 7
Sapling/Shrub Stratum  (Plot size: _{ > , | ThatAre OBL, FACW, orFAC: | 273 73 (am)
1. Su 1m nha 10 £k nn«, ey Afsedi \d ) ¢l
2 g . "I 1 "7 7 | Prevalence Index worksheet:
3‘ Total % Cover of: Muffiply by:
4' OBL species x1=
5 FACW species x2=
¢ = Total Cover L Spe R
Herb Stratum {Plot size: g FACU species x4=
1.\ Aha. 1.n=h Brle B3 v/ @BL | UPL species x5=
2_Hhhmne e g pata) \1 2441 | Column Totals: A) (8)
P 7 1
3_HLiRnus  4p = i  ABL
" 1 1 j Prevalence Index = BIA =
5‘ Hydrophytic Vegetation Indicators:
5" ___ 1~ Rapid Test for Hydrophylic Vegetation
7_ —__ 2 -Dominance Testis >50%
S' __ 3-Prevalence Index is <3.0'
) . 4 - Morphological Adaptations’ (Provide supporting
9. ,_data in Remarks or on a separate shesf)
10. __ Problematic Hydrophytic Vegetation' (Explain)
= Tolal Cover )
Woody Vine Stratum  (Plot size: ) Indicators of hydric soil and wetland hydrology must
1 be present, unless disturbed or problematic.
2 Hydrophytic
Vegetation o
% Bare Ground in Herb Stratum Present? Yo . W
Remarks i } ¢ o 4 T’?‘?"A
SWETLAMG VBG, Fousp 1 SRELE L BoT R il EAd
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SOIL Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features

(inches) Color (moist) % Color {moist) % Tvoe' _Loc® Texture Remarks
i ;
L= 6" 70 \.r;.@ )2 :
e &
L= 1oweAls
®: { [ Sl 5

‘Type: C=Concentration, D=Depletion, RM=Reducad Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils®:
. Histosol (A1) —_ Sandy Gleyed Matrix (S4) — 1 emMuck (A9) (LRR 1, J)

. Histic Epipedon (A2) — Sandy Redox (S5) — Coast Prairie Redox (A16) (LRRF, G, H)
__ Black Histic (A3) . Stripped Mairix (S6) . Dark Surface (S7) (LRR G)

Loamy Mucky Mineral (F1) — High Plains Depressions (F16)
Loamy Gleyed Matrix (F2) (LRR H outside of MLRA 72 & 73)

— Hydrogen Sulfide (A4)
—_ Stratified Layers (A5) (LRR F)

— 1cmMuck (A9) (LRRF, G, H) — Depleted Matrix (F3) ___ Reduced Vertic (F18)
. Depleted Below Dark Surface (A11) ___ Redox Dark Surface (F6) . Red Parent Material (TF2)
— Thick Dark Surface (A12) — Depleted Dark Surface (F7) — Very Shallow Dark Surface (TF12)
— Sandy Mucky Mineral (S1) . Redox Depressions (F8) — Other (Explain in Remarks)
__ 2.5 cm Mucky Peat or Peat (82} (LRR G, H) __ High Plains Depressions (F16) *Indicators of hydrophytic vegetation and
— 5.cm Mucky Peat or Peat (83) (LRR F) (MLRA 72 & 73 of LRR H) wetland hydrology must be present,
unless disturbed or problematic,

Restrictive Layer (if present):

Type:

Depth (inches); Hydric Soil Present? Yes No ¥~
Remarks:

Liam @ Q/'ﬁ«f:t otiR Drode. pip - a’ﬁ(fdp:‘é, Sd, !)

bu? ASSuUmED 1 A erntt

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one required; check all that apply} Secondary Indicators (minimum of two required)

L~ Surface Water (A1) ___ Salt Crust (B11) — Surface Soil Cracks (B6)

_ High Water Table (A2) — Aquatic Invertebrates (813) — Sparsely Vegetated Concave Surface (B8)
___ Saturation (A3) ___ Hydrogen Sulfide Odor (C1) . Drainage Patterns (B10)

___ Water Marks (B1) — Dry-Season Water Table (C2) — Oxidized Rhizospheres on Living Roots (C3)
— Sediment Deposits (B2) — Oxidized Rhizospheres on Living Rools (C3) (where tilled)

. Drift Deposits (83) (where not tilled) ___ Crayfish Burrows (C8)

— Algal Mat or Crust (B4) . Presence of Reduced Iron (C4) ___ Saturation Visible on Aerial Imagery (C9)
__ lron Deposits (B5) __ Thin Muck Surface (C7) __. Geomorphic Paosition (D2)

__ Inundation Visible on Aerial Imagery (87) ___ Other (Explain in Remarks) __ FAC-Neutral Test (D5)

— Water-Stained Leaves (B9) _ Frost-Heave Hummocks (D7) (LRR F)
Field Observations:

Surface Water Present? Yes _ ¥~ No Depth (inches):

Water Table Present? Yes No ____ Depth (inches):

Saturation Present? Yes No Depth (inches): Wetland Hydrology Present? Yes [ No
(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

- . 2
Remarks: ‘5.;_1 .}ﬁ’ | k28 s T4
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WETLAND DETERMINATION DATA FORM - Great Plains Region

Project/Site: /4’,/) Wi, r’i-CJ esor” Rane - City/County: El PASY Sampling Date: _3 /24/2«(3
ApplicantiOwner: AU LSnY DENELQPm el T State: Q’d’ Sampling Point: Dv’ﬁ ?'
Investigator(s): L r 7l [( L A Section, Township, Range: S 2 "‘?" ?zi:" 5:3' @_ (ﬁgﬁf/

Landform (hillslope, terrace, etc.): Pen, S Local relief (concave, convex, none): Eﬂ“{'{ﬁ‘@-ﬂf?"@ Slope (%): O_"‘Q;%
Subregion (LRR): Les KE—JQ Lat__ 28 ,7%2 Long: 1 %4 v(‘p L;) '?L Datum:

Soil Map Unit Name: _M\ A7 Ae £ B~ plev Las m NWI classification: PV 1 Qo

Are climatic / hydrologic conditions on the site typical for this time of year? Yes — No_e&~”  (If no, explain in Remarks.)

, Soil
. Soil __, or Hydrology

Are Vegetation . or Hydrology significantly disturbed? Are "Normal Circumstances” present? Yes s.-  No

Are Vegetation naturally problematic? (if needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

:er_opgy;ic VEQEt[S;lOH Present? :es No . If’“' it Bl An
R0 S . No 4 within a Wetland? Yes No -
Wetland Hydrology Present? Yes _ 1"  No
Remarks: ,:,' ; e
SEGsama ] Seapvatn I/ ad 1439
VEGETATION — Use scientific names of plants.
s e 7 Absolute Dominant Indicator | Dominance Test worksheet:
Tree Siratgm (Plot size: 2 !h) ‘ %700‘{‘” Species? Stalnus Number of Dominant Species
1L 51 ERdaaluss anatnssy .. s A LAl That Are OBL, FACW, or FAC
- v ] {excluding FAC-): o] )
3. Total Number of Dominant 2
4. Species Across All Strata: (B
_ ) g / — .= Total Cover Percent of Dominant Species )
Sapling/Shrub Stratum (Plot size: I ) That Are OBL, FACW, or FAC: i (A/B)
1.
2 Prevalence Index worksheet:
3. Total % Cover of: Muitiply by:
4- OBL species x1=
5' FACW species x2=
o = Total Cover i specte-s i
Herb Stratum  (Plot size: ) ) FACU species x4=
1_A @i F ML Y0 v UPL species x5=
2 _ltnrhhade, s 29 J # | | Column Totals: (A) (8)
3_ Ll ] :
4‘ Prevalence Index = B/A =
5" Hydrophytic Vegetation Indicators;
6‘ Z==1">Rapid Test for Hydrophytic Vegstation
7‘ ___ 2 - Dominance Test is >50%
8‘ ___ 3 -Prevalence Index is 3.0
- —_ 4-Morphological Adaptations’ (Provide supporting
9. data in Remarks or on a separate sheet)
10. —_ Problematic Hydrophyfic Vegetation' (Explain)
= Total Cover s
Woody Vine Stratum {Plot size: ) Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.
£ 2 Hydrophytic
| = Vegetation
| = Total Cover g 1
% Bare Ground in Herb Stratum Present? — -
Remarks: .
#22e in o ARR-

l/b]SJ Lot
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SOIL Sampling Point: |

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
{inches) Color {moist) % Color (moist) % Type' _ Loc Texture Remarks

25’ [OVR 2
l’ I\;z
B-22" Juve 575

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. %Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils™;
___ Histosol (A1) ___ Sandy Gleyed Matrix (S4) _ TemMuck (A9) (LRR 1, J)
__ Histic Epipedon (A2) ___ Sandy Redox (85) __ Coast Prairie Redox (A18) (LRRF, G, H)
. Black Histic (A3) ___ Stripped Malrix (S6) . Dark Surface (S7) (LRR G)
. Hydrogen Sulfide (A4) ___ Loamy Mucky Mineral (F1) ___ High Plains Depressions (F16)
. Stratified Layers (A5) (LRR F) — Loamy Gleyed Matrix (F2) {LRR H outside of MLRA 72 &473)
— 1 cm Muck (A9) (LRR F, G, H) ___ Depleted Matrix (F3) __ Reduced Vertic (F18)
—_ Depleted Below Dark Surface (A11) __ Redox Dark Surface (F6) . Red Parent Material (TF2)
— Thick Dark Surface (A12) __ Depleted Dark Surface (F7) . Very Shallow Dark Surface (TF12)
— Sandy Mucky Mineral (S1) ___ Redox Depressions (F8) — Other (Explain in Remarks)

| — 2.5 cm Mucky Peat or Peat (S2) (LRR G, H) ___ High Plains Depressions (F16) *Indicators of hydrophytic vegetation and
— 5 cm Mucky Peat or Peat (S3) (LRR F) (MLRA 72 & 73 of LRR H) wetland hydrology must be present,

unless disturbed or problematic.

Restrictive Layer (if present):
Type:
Depth (inches): Hydric Soil Present?  Yes No £~

Remarks: . -
S0 ! DF’;L_?: O M Bt

HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one required: check all that apply) Secondary Indicators {minimum of two required)
_L~Surface Water (A1) ___ Salt Crust (B11) . Surface Soil Cracks (B6)

| — High Water Table (A2) __ Aquatic Invertebrates (B13) — Sparsely Vegetated Concave Suface (B8)
___ Saturation (A3) ___ Hydrogen Sulfide Odor (C1) ___ Drainage Patterns (B10)
. Water Marks (B1) —__ Dry-Season Water Table (C2) . Oxidized Rhizospheres on Living Roots {C3)
___ Sediment Deposits (82) __ Oxidized Rhizospheres on Living Roots {C3) (where tilled)
___ Drift Deposits (B3) (where not tilled) ___ Crayfish Burrows {C8)

; ___ Algal Mat or Crust (B4) ___ Presence of Reduced lron (C4) ___ Saturation Visible on Aerial Imagery (C9)
— lron Deposits (B5) ___ Thin Muck Surface {C7) ___ Geomorphic Position (D2)
- Inundation Visible on Aerial Imagery (B7) . Other (Explain in Remarks) ___ FAC-Neutral Test (D5)
— Water-Stained Leaves (B9) ___ Frost-Heave Hummocks (D7) (LRR F)
Field Observations:
Surface Water Present? Yes ¥~ No Depth {inches): __ " BoTon

; ? ———No____Depthfinchesy J __ onN (CH&xNNEG Borior

| Water Table Present? Yes _____ No___ Depth (inches): £ pdh ’7

| Saturation Present? Yes_ No_____ Depth (inches): Wetland Hydrology Present? Yes I Mo
{includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remads \STAMD Mg WARLE P Podfc 19 Dot
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WETLAND DETERMINATION DATA FORM — Great Plains Region

Project/Site: vv-G LUU{S Lorbadd Eancd. City/County: E2 PAS0 Sampling Dale: :ﬁ/ Zd'{ s HDLET [ 4l
Applicant/Owner: A~ O R Sa A 0 ENELoPM T state: (2.2) Sampling Point: e ,r:‘
Investigator(s): -L i 2o K LF/U Section, Township, Range: ’5 2‘4.5 7‘77 ,"E‘JJ S—*’ f?\ {57 {’J '!"u'
Landform (hillslope, terrace, etc.): '.OJL-? = Local relief (concave, convex, none}: Slope (%)
Subregion (LRR): / R R & lat 3%, 735 Long: =104, 635 L’il Datum;
Soil Map Unit Name: m ﬁ]l)lzrhbﬂ/_’d. EI_J au | L NWI classification: Péz M | &=
/
Are climatic / hydrologic conditions on the site typical for this time of year? Yes No £~ (if no, explain in Remarks.)
Are Vegetation , Soil , or Hydrology significantly disturbed? Are "Normal Circumstances” present? Yes ¥ No
Are Vegetation . Soil . or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)
SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, efc,
i i ? S PRy PN
Hydrf)phyfic Vegetation Present? Yes .;;/ No Is the Sampled Area ﬂf A (‘g“(.;;w 14~ 2 i i i‘?-.- &
Hydrie Soil Present? Yes 7 Ne within a Wetiand? o No
Wetland Hydrology Present? Yes__ ¢ No -
Remarks: .
Of At Snewd e ! fads 79T,
|- e A L e . o
Dowrsyp o 8 TRARrwg: g At (HA L
VEGETATION ~— Use scientific names of plants.
20 { Absolute  Dominant Indicator | Dominance Test worksheet: g 9LE A fg
forn 0, i A
Tree Stratum (Plot size: ) % Cover Species? _Status Nurnber of Dominant Species ﬁ‘:. aa .;, {,;. o)
: That Are OBL, FACW, or FAC
2. {excluding FAC—): _______:9‘;_ (A)?
3. ‘f'otél Number of Dominant “).n
4 Species Across All Strata; N (-}
/ = Total Cover i i
7~ —_— P t of D t Speci
Sapling/Shrub Stratum  (Plot size: ! ™) ) nf;?;,eoogzméﬁwl f,, F,isc; 1334 (A
1 ELEY i & peistaige ' Tl o 15 v M|
2 ‘5 d w0 :H A "2 Ane s N i;h 1] 1o L Feevaesee intiax worksheet:
3 o E 7 Total % Cover of: ___Muitiply by
4 OBL species x1=
5 FACW species x2=
CJ- = Total Cover AL speae‘s =
Herb Stratum (Plot size: } FACU species X4=
s S ) BfessS 2 En v 2B | UPL species x5=
] - =3 | f
2. &l u 4 erry e o I:'J n pf A0 e Flz il | Column Totals: (A ®)
= '3‘ 27§ . ad s w " Y P N ¢ b, AL
34 1 F ) = f Prevalence Index =B/A =
5' Hydrophytic Vegetation Indicators:
5' — 1-Rapid Test for Hydrophytic Vegetation
7' __ 2 - Dominance Test is >50%
sﬂ ___ 3-Prevalence Index is <3.0'
. — 4-Morphological Adaptations' (Provide supporting
9. data in Remarks or on a separate sheet)
10. — Problematic Hydrophytic Vegetation' (Explain)
= Total Cover 5
Woody Vine Stratum  (Plot size: ) | “Indicators of hydric soil and wetland hydrology must
4 be present, unless disturbed or problematic.
2. Hydrophytic
= Total Cover Vegetation i
% Bare Ground in Herb Stratum Present? Yes -—'/— e —
Remarks: B o ¢ % 1572 F3
VELETHTICH 0uTSing b F 85540EL DS RELARLEY
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SOIL Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (maist) % Colar-(moist) % Type' Loc® Texture Remarks
0-8  _JHuRs/ Lhotthtn 3

S L.upe'sis
7 €I‘ [

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. % ocation: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to ali LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils™:
___ Histosol (A1) . Sandy Gleyed Matrix (S4) — 1 om Muck (A9) (LRR |, J)
___ Histic Epipedon (A2) . Sandy Redox (S5) ___ Coast Prairie Redox (A16) (LRRF, G, H)
. Black Histic (A3) __ Stripped Matrix (S6) . Dark Surface (87) (LRR G)
. Hydrogen Sulfide (A4) —_ Loamy Mucky Mineral (F1) . High Plains Depressions (F16)
—_ Stratified Layers (A5) {LRR F) .. Loamy Gleyed Matrix (F2) (LRR H outside of MLRA 72 & 73)
— 1cmMuck (A9) (LRRF, G, H) ___ Depleted Matrix (F3) ___ Reduced Vertic (F18)
— Depleted Below Dark Surface (A11) _ Redox Dark Surface (F6) ___ Red Parent Material (TF2)
__ Thick Dark Surface (A12) ___ Depleted Dark Surface (F7) — Very Shallow Dark Surface (TF12)
— Sandy Mucky Mineral (S1) __ Redox Depressions (F8) ___ Other (Explain in Remarks)
— 2.5 cm Mucky Peat or Peat (S2) (LRR G, H) __ High Plains Depressions (F18) *Indicators of hydrophytic vegetation and
— 5 cm Mucky Peat or Peat (S3) (LRR F) (MLRA 72 & 73 of LRR H) wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if present):

Type:

Depth (inches): Hydric Soil Present? Yes & No
Remarks: ’

ASsum €D witlews 505 1N Chapndd ﬂ—,&.ga}

£

QUiehiy TPmle; tavs 0 uplonsd
HYDROLOGY .
Wetland Hydrology Indicators: .
Primary Indicators {minimum of one required; check all that apply) Secondary Indicators {minimum of two required)
_V’Surface Water (A1) ___ Salt Crust (B11) ___ Surface Soil Cracks (B8)
___ High Water Table {(A2) ___ Aquatic Invertebrates (B13) — Sparsely Vegetated Concave Surface (B8)
__{~Saturation (A3) . Hydrogen Sulfide Odor (C1) . Drainage Patterns (B10)
. Water Marks (B1) — Dry-Season Water Table (C2) . Oxidized Rhizospheres on Living Roots (C3)
__ Sediment Deposits (B2) ___ Oxidized Rhizospheres on Living Roots (C3) (where tilled)
___ Drift Deposits (B3) (where not tilled) ___ Crayfish Burrows {CB)
___ Algal Mat or Crust (B4) ___ Presence of Reduced Iron (C4) . Saturation Visible on Aerial Imagery (C9)
___ lron Deposits (B5) ___ Thin Muck Surface (C7) ___ Geomorphic Position (D2)
— Inundation Visible on Aerial Imagery (B7)  ___ Other (Explain in Remarks) __ FAC-Neutral Test (D5)
—_ Water-Stained Leaves (B9) . Frost-Heave Hummocks (D7) (LRR F)
Field Observations: H
Surface Water Present? Yes_ ¥ No____ Depth (inches): Z
Water Table Present? Yes ___ No____ Depth (inches):
Saturation Present? Yes No Depth (inches): Wetland Hydrology Present? Yes ¥ No
(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photes, previous inspections), if available:

Remarks: ‘5@!"}‘ WA }}.; _r-mm F’p,@{eﬁ__ g,,‘{v;f' Lo e, M A e gt .@r*ﬁ»’//
AT e of SL18P%
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REPLYTO
ATTENTION OF

DEPARTMENT OF THE ARMY
ALBUQUERQUE DISTRICT, 1.5, ARMY CORPS OF ENGINEERS
SOUTHERN COLORADO REGULATORY OFFICE
200 S. SANTA FE AVENUE, SUITE 301
PUEBLO, COLORADO 81003

September 7, 2017
Regulatory Division

SUBJECT: Action No. SPA-2005-00757; Modification o the Lorson Ranch Permit in El
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 Bivd. bridge design and stream configuration, Special Condition 2 ~no
action required; and Upper Reach ltem #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 efiect.




if you have any questions concerning this letter, please contact me at (719) 543-6915or
by e-mail at Van. A. Truan@usace.army.mil.

Sincerely,

TRUAN.VAN.A %:&Lﬁf&1zssszztsu
LLAN.123742 sbsnovsasin
2150

Van Truan

Chief, Southern Colorado

Regulatory Branch

Drates 26170907 0%:55:45 -05°00°




DEPARTMENT OF THE ARMY DPERMIT

Permittas Lorson LIC nominee for Lorson Conserxvation Investment .1, LLLP

Permit No. 2005 00757

'ssting Office Albuguerque District Corps of Engineers

NOTE: The term "you" and its derivatives, as usad in this panmif, means the permittes or any fufure transferes. The term
“this office” refers to the appropriate district or division office of the Corps of Englneers having jutisdiction over the permitted
activity or the appropriate official of that office acting under the authorily of the commanding officer.

You are authorized to perform waork in accordance with the terms and conditions spacified below.

Project Description:  The work includes modifying the lower 3,110 linear feet o
stream with bank protection while preserving the stream alignment
(stream preservation reach), and reconfiguring the upper 5,825 linear
feet of the stream (reconfiquration reach). Specifically:

In the lower stream preservation reach, about 3,110 linear feet will he
treated on one or both banks by regrading the overbank to 3H:1V and
treating with concrete or synthetic matting with seeded topsoil beneath
the mat. BAbout 350 linear feet will be treated with stone toe
protection with soil coir lifts. One or two grade control structures
way 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, mide slopes no
steeper than 6H:1V, and a natural channel bottom. The new channel side
siopes will be protected with a mat material that will provide stabilitvwy
while allowing establishment of vegetation. Eleven boulder grade
control 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 clarity.

Two road crossings will be built in the upper reach for Lorson Boulevard
. and Fontaine Boulevard. These structures will be two or three concrete
arch, matural 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 Tributary
of Jimmy Camp Creek near Fountain, El Paso County, Colorado, Application
by: Lorson LLC, Application No. 2005 00757," sheets 1 through 16, dated
May 17, 2006..

ENG FORM 1721. NOV 86 EDITION OF SEP 82 IS OBSOLETE. 33 CFR 328 (Appendix AJS

!



ctigeation: In the East Tributary of Jimmy Camp Creek and adjacent

lands in the east portion of the Lorson Ranch development located
of the intersection of Fountaine Boulevard and Marksheffel Roac

Fountain, El Paso County, Colorado, Sections 13, 14 and 23,

hip 155, Range 65W {38° 44.1' N Latitude, 104° 37.9' W Longituge!? .
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Permit Conditions:

Generzl Conditions:

1. The @ime limit for completing the work authorized ends on _December 31, 2009 . i you find that you need more
tims to complete the authorized activity, submit your requast for a time extension fo this office for consideration at least one monts

tefore the above date is reached.

2. You must maintain the activity authorized by this permit in good condifion and in conformance with the terms and conditions
of this permil. You are not refieved of this requirement if you abandon the permitted activity, although you may make a good faiss
iransfer to a third party in compliance with General Condition 4 below. Should you wish fo cease to malntain the authorized activity
or should you dssire to abandon it without a good faith transfer, you must obtain a modification of this permit from this office, which
may require restoration of the area.

3. i you discover any previously unknown historic or archeclogical remalns while accomplishing the activity autherized by #h's
permiit, you must immediately notify this office of what you have found. We will initiate the Federal and state coordination requires
{o cetermine if the remains warrant a recovery effort or if the site Is eligible for listing in the National Register of Hisloric Piaczs.

4. If you seil the property associated with this permit, you must obtain the signature of the new owner In the space proviged ar.:
forward a copy of the permit to this offics to validate the transfer of this authorization.

5. if = conditioned water quality certification has been issued for your project, you must comply with the conditions specified »
the certification as speclal conditions to this permit. For your convenlence, a copy of the certification is attachad i | contains such

conditions.

i

8. You must allow representativas from this office to inspect the authorized activity at any time deemed necessary {o ensure the*
it is being or has been accomplished In accordance with the terms and conditions of your permi.

Spacial Conditions:

After a detailed and careful review of all of the conditions contained In this permit, the permittes acknowladgss that, although
sald conditions were requlred by the Corps of Enginesrs, nonetheless the permittes agreed to those conditions voluntarily to
facilitate issuance of the permit; the psrmittee will comply fully with all the terms of all the permit conditions.

z. Finai bridge designe for Fontaine Boulevard and Lorson Boulevars
will be submitted to the Corps of Engineers for review and approval 60
days prior to start of each bridge construction. Project comstructicn
of each structure may begin upon the Corps of Engineers’ issuance of =z

start-of~work authorization.

he bank armoring for the stream preservation (lower) reach will be

Z The
ungrouted stone toe with coir fabric lifts or similar materials. a
final design for the stream preservation reach, including vegetation
spezies list, will be submitted to the Corps of Engineers for review a=:




vrroval §0 days prior to start of bank armoring construction. Projsnt

=

cnstruction may begin upon the Corps of Engineers’ issuance of a start-
f-work authorization.

Oam

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

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

covered with at least 6 inches of topsoil and seeded with grasses. Tre
sculder grade control structures will be ungrouted. A Ffinal 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 to start of channel construction. Project construction may begin
uron the Corps of Engineers’ issuance of a start-of-work authorization.

tal

4. Slcping boulder grade control structures will be ungrouted and
signed to allow passage of small fish. For the stream preservation
lower} reach, the location of grade control structures and their design
=1 be submitted to the Corps of Engineers for review ang approval &7
& prior to the start of grade control structure construction,

. Zrosion control measures will be implemented to prevent upland
rosion into the East Tributary of Jimmy Camp Creek. All upland arsas
“isturbed by the permittee or their (sub)contractors located within 207
t of the stream will be treated with erosion control wmeasures

iuding placing topsoil, seeding, and mulching within 21 calendar dave
er final grading or fimal earth disturbance or in accordance with tne
osicn control plan required by El Paso County. An 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.
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&, Noxious weeds will be controlled in all project-disturbed areas
within 200 feet of the stream during the S-year maintenance period. &
vian for such control will be provided to the Corps of Engineers wizhi=
€23 days of permit issuance, for review and approval .

-
)
bl

NS I

A detailed mitigation plan will be provided to the Corps of
ers within 60 days of permit issuance, for review and approval
to start of project construction. Project construction may begi-
the Corps of Engineers’ issuance of a start-of-work authorizatior.
plan will provide for the mitigation of the loss of 4.56 acreg cf
“and shrubs and the loss of riparian trees. The mitigation work wi®:
n in the spring following winter construction (or in the fall
cilowing summer construction) and be completed within 6 months of
ject construction. The plan will include, but is not limited to, the
ilowing items:

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

- Planting densities and number and gpecies of trees,

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

- A plan for short and long term management and maintenance of the
mitigation sites, including supplemental tree watering if needed,
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racement of failed plantings before the end of the S-year monitorirng
iod, and other coentingency needs.

o

pe

Tne mitigation efforts must be maintained for at least 5 years

incauding 5 growing seasgons or until the Corps of Engineers has
termined that the mitigation efforts have been successful. Tres

tings will be deemed successful when 80% of the planted trees axe

ve at the end of the 5-year period. Willow shrub plantings will be

emed successful when 50% of the planted shrubs are alive at the end of
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An annual wonitoring report of mitigation activities is required
will be sent to the Corps of Engineers by October 31 of each year.

oL

monitoring report will include as a minimum:

Plmoan

¥ido.

M

Thanrl ad

- B drawing oxr sketch showing photographic monitoring points,

- Before and after photographs from fixed photographic location{s;.

- A brief discussion of the overall success, any bare or problem
areas, and a plan to remedy any problem areas.

¥
»

~C¢. A ietter of intent from the local governing authority will be
srovided as financial assurances for construction, and for contingenscy
and menitoring of the mitigation for the 5-year monitoring period. fok=
sszurances of the mitigation effort will be provided sufficient to hi-e
s :ndependent contractor to complete the proposed mitigation should the
permittee default. The financial assurance for construction of the
mitligation project will in an amount equal to 115 percent of the
estimated cost of construction. The financial assurance for contingsncy
and monitoring of the mitigation for the 5-vear monitoring period will
pe irn an amount equal to 25% of the construction costs and will be o
ssure the successg of the mitigation. The letter of intent will be

Ty

itted toc the Corps of Engineers, for approval, within 90 days of

—

W

L+
TN

submit
permit issuance.

2 Any changes to the project must be approved by the Corps of
Enginesrs through a permit modification prior to the changes being

remanted.

Further information:
1. CTongressional Authorifiss: You have been authorized fo underiake the activity described abova pursuant to:
{ } Section 10 of the Rivers and Harbors Act of 1889 (33 U.5.C. 403).

{X¥1 Section 404 of the Clean Waler Act (33 U.S.C, 1344).

{ 1 8ection 103 of the Marine Protection, Research and Sanctuaries Act of 1972 (33 U.5.C. 1413).

2. Limits of this authorization.

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

o.




&, This permit does not grant any property rights or exciusive privileges.

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

F")

¢. This permit does not authorize interference with any existing or proposed Federal project.
3. Uimits of Federal Liablilty, In issuing this parmit, the Faderal Government does not assume any liability for the foliowing;

a. Damages fo the permitted project or uses thereof as a result of other permitted or unpermitted activiies or from naturg
zauses.

b. Damages to the permitied vroject or uses thereof as a resulf of current or futurs activities undertaken by oron behalf of the
United States in the public interest.

c. Damages to persons, properly, or to other parmitted or unpermitied activities or structurss caused by the activity authorized
oy this permit.

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

e. Damage claims associated with any future modification, suspension, or revocation of this pormit.

4. Reliance on Applicant's Data: The detarmination of this office that issuance of this permit Is not contrary to the public interest
was made in rellance on the information you provided,

5. Reevaluation of Parmit Decision. This office may reevaluate its decision on this permit at any time the circumstances warrant,
Circumstances that could regire & resvalyation include, but are not imited fo, tha following:

3. Youfail to comply with the terms and conditions of this pemit.

b. The infermation providad by you in support of your permit application proves to hava baen false, incomplets, or Inaccurate
(See 4 above),

measures ordered by this office, and i you fail to comply with such directive, this office may in certain sftuations (sush as those
specified in 33 CFR 209.1 70) accomplish the corrective measures by contract or otherwise and bill you for the cost.

5. Extensions. General condition 1 establishes a time fimit for the completion of the activity authorized by this permit. Unless
ftere are crcumstances requiring either a prompt complstion of the authiorized activity or a reevaluation of the public interest
ecision. the Corps will nomally give favorabie consideration to a request for an extension of this time fimit.

Your signature below, as parmiites, Indicates that You accept and agres to comply with ths terms and conditions of this permit.
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FERMITTEE) (DATE)
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This permit becomes effective when the Federal official, designated fo act for the Secretary of the Army, has signed' below.
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//ZL 5'}_////’2’4% 22 .Cefy—éaz»flﬂ Reob

Van A Truan {DATE)
Chief, Southern Colorado Ragulatory Office
(for the DISTRICT ENGINEER)

When the structuras or work authorized by this permit are stilf in existenca at the time the property is transferred, the terms and
conditions of this permit will continue to bs binding on the new owner(s) of the property. To validate the transfer of this permit and
ihe associated dabilities associated with compliance with its terms and conditions, have the transferee sign and date below.

{TRANSFERREE) {DATE)
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Creekside at Lorson Ranch Filing No., 1- Geotechnical Report
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1.0 GENERAL SITE AND PROJECT DESCRIPTION

1.1 Project Location

The project lies in the northeast portion of Section 23, Township 15 South, Range 65 West of the 6™
Principal Meridian in El Paso County, Colorado. The approximate location of the site is shown on the
Site Vicinity Map, Figure 1.

1.2 Existing Land Use

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

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

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

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

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

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

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

three existing parcels into one parcel with 83.085 acres.

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

2.0 QUALIFICATIONS OF PREPARERS

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

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

3.0 STUDY OVERVIEW

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

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

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

3.1 Scope and Objective

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

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

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

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

e Field reconnaissance
¢ Geologic and topographic maps
Review of selected publicly available, pertinent reports
e Available aerial photographs
e Exploratory borings
e Laboratory testing of representative site soil and rock samples
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e (Geologic research and analysis
s  Site development plans prepared by others

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

3.3 Previous Studies and Field Investigation

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

4.0 SITE CONDITIONS

4.1 Proposed Land Use and Zoning

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

Figure 2 presents the general boundaries of our investigation.

4.2 Topography

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

4.3 Vegetation

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

RMG - Rocky Mountain Group 6 RMG Job No. 164808



5.0 FIELD INVESTIGATION

5.1 Drilling

The subsurface conditions within the property were explored by drilling twelve exploratory borings on
June 25, 2018 extending to depths of approximately 25 to 30 feet below the existing ground surface. The
test borings were performed to explore the subsurface soils underlying the site. The number of borings 1s
in excess of the minimum one test boring per 10 acres of development up to 100 acres and one
additional boring for every 25 acres of development above 100 acres as required by the ECM, Section
C33.

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

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

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

6.0 GEOLOGIC AND SUBSURFACE CONDITIONS

6.1 Geologic Conditions

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

6.2 General Geology

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

e af: Man-placed fill - associated with the removal of the existing structures after the Black Forest
fire.

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

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

6.3 U.S. Soil Conservation Service

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

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

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

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

The USDA Soil Survey Map is presented in Figure 19.

6.4 Subsurface Materials

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

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

6.5 Bedrock Conditions

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

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

6.7 Surficial (Uncensolidated) Deposits

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

6.8 Prainage of Water and Groundwater

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

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

6.9 Features of Special Significance

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

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

6.10 Engineering Geology

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

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

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

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

Under the provision of House Bill 1529, it was made a policy by the State of Colorado to preserve for
extraction commercial mineral resources located in a populous county. Review of the Master Plan for

RMG — Rocky Mountain Group S RMG Job No. 164808



Mineral Extraction, Map 2 indicates the site is not identified as an aggregate resource. Extraction of the
sand and sandstone resources are not considered to be economical compared to materials available
elsewhere within the county.

6.12 Permeability

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

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

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

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

7.0 POTENTIAL GEOLOGIC CONDITIONS

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

7.1 Landslides

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

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

https://cologeosurvey.maps.arcgis.com/apps/webappviewer/index. html?id=9dd73db7fbc34139%be51599
396e2648

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

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

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

7.3 Debris Flow and Debris Fans

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

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

7.4 Faults and Seismicity

Review of the Geologic Map of the Colorado Springs Quadrangle and Map of Areas Susceptible to
Differential Heave in Expansive, Steeply Dipping Bedrock, City of Colorado Springs, Colorado
indicates the Ute Pass Fault lies approximately 10 miles to the west of the proposed residential
development. According to the CGS, these faults are not considered to be recently active. However,
they have been active during geologic times and could affect the site if they did rupture.

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

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

In accordance with the International Building Code, 2012/2015, seismic design parameters have been
determined for this site. The Seismic Site Class has been interpreted from the results of the soil test
boring drilled within the project site. The USGS seismic design tool has been used to determine the
seismic response acceleration parameters. USGS output is presented in Appendix B. The soil on this site
is not considered susceptible to liquefaction. The following recommended Seismic Design Parameters
are based upon Seismic Site Class D, and a 2 percent probability of exceedance in 50 years. The Seismic
Design Category is “B”.
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Mapped MCE Adjusted
Period Spectral Site MCE Spectral | Design Spectral
(sec) Response Cocfficients Response Response
Acceleration ® | Acceleration | Acceleration (g)
(8) (8)
0.2 Ss | 0.168 F, 1.6 Ses 0.268 | Sgs 0.176
1.0 Sy | 0.059 Fy 2.4 Smt 0.142 | Sy (.095
Notes: MCE = Maximum Considered Earthquake

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

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

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

7.6 Unstable or Potentially Unstable Slopes

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

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

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

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

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

7.7 Ground Subsidence

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

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

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

7.8 Hydrocempactive and Potentially Expansive Soils (Moisture Sensitive Soils)

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

Mitigation

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

7.9 Radon

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

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

Mitigation

Radon hazards are best mitigated at the building design and construction phases. Providing increased
ventilation of basements, crawlspaces, creating slightly positive pressures within structures, and sealing
of joints and cracks in the foundations and below-grade walls can help mitigate radon hazards.

7.10 Flooding and Surface Drainage

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

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

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

7.11 Springs and High Groundwater

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

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

Mitigation:

If shallow groundwater conditions are encountered during the Stte Specific Soils Investigations and
Open Excavation Observations, mitigations can include a combination of surface and subsurface
drainage systems, vertical drainboard, etc.

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

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

Mitigation:

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

7.13 Surface Grading anrd Drainage

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

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

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

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

7.14 Fill Soils

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

Mitigation

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

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

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

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

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

7.16 Onsite Wastewater Treatment Systems

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

7.17 Special Recommendations

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

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

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

alternatives at the site.

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

9.0 BURIED UTILITIES

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

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

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

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

RMG — Rocky Mountain Group 17 RMG Job No. 164808



ensure that the sump pumps have outfall to a location that is graded to direct the discharge water away
from the surrounding structures and to a suitable collection or drainage area.

10.0 PAVEMENTS

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

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

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

11.0 ANTICIPATED FOUNDATION SYSTEMS

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

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

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

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

11.1 Subexcavation and Meisture-Conditioned FKiil

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

11.2 Foundation Stabilization

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

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

11.3 Foundations Drains

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

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

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

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

11.4 Structural Fiil

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

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

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

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

11.5 Design Parameters

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

12.0 DETENTION STORAGE CRITERIA

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

2.1 Detention Storage Criteria

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

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

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

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

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

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

13.0 ADDITIONAL STUDIES

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

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

14.0 CONCLUSIONS

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

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

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

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

15.0 CLOSING

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

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

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

If we can be of further assistance in discussing the contents of this report or analysis of the proposed
development, from a geotechnical engineering and/or geologic hazards point-of-view, please feel free to
contact us.
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APPENDIX A
GUIDELINE SITE GRADING SPECIFICATIONS

Guideline Site Grading Specifications

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

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

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

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

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

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

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

e The moisture-conditioned materials should be placed in maximum 6" compacted lifis. These
materials should be compacted to 2 minimum of 92 percent of the maximum Modified Proctor
dry density or 95 percent of the maximum Standard Proctor dry density. Material not meeting
the above requirements shall be reprocessed.




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

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

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

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

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

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

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

Moisture Content and Density Criteria:

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

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

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




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

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

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

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

Soit surveys contain information that affects land use planning in survey areas.
They highlight soil 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, foresiers, agronomists, urban
planners, community officials, engineers, deveiopers, builders, and home buyers.
Also, conservationists, teachers, students, and specialists in recreation, waste
disposal, and pollution control can use the surveys o help them understand,
protect, or enhance the environment.

Various fand 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 general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some
cases. Examples include soil quality assessments (hitp//www.nrcs.usda.goviwps/
portal/nres/main/soils/health/) and certain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
{hitps://offices.sc.egov.usda.goviiocatorfapp?agency=nircs) or your NRCS State Soil
Scientist (http:/fwww.nrcs.usda.goviwps/portal/nres/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited {o 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 Soil Survey, the site for official soil survey information.

The U.S. 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, targe print,
audiotape, etc.) should contact USDA's TARGET Center at (202} 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of

- Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-8410 or
call (800) 785-3272 (voice) or (202} 720-6382 (TDD). USDA is an equal opporiunity
provider and employer.
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How Soil Surveys Are Made

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 soit 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 soil profile is the sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the unconsolidated material in which the
soil formed or from the surface down to bedrock. The unconsclidated material is
devoid of roots and other living organisms and has not been changed by other
biological 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, biological resources, and land uses (USDA, 2006). Soil survey
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that
is related to the geology, landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is associated with a particular kind
of landform or with a segment of the Jandform. By observing the soils and
miscellaneous areas in the survey area and relating their position to specific
segments of the landform, a soil scientist develops a concept, or 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.

Commaonily, individual soils on the landscape 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 soil in an area and to determine the boundaries.

Soit 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 sail
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character
of soil properties and the arrangement of horizons within the profile. After the soil
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scientists classified and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is fo separate the landscape info landforms or landform segments that
have similar use and management requirements. Each map unit is defined by a
unique 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 suificient 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 observation 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 fo verify the classification of the soils at
specific locations. Once the soil-dandscape model is refined, a significantly smaller
number of measurements of individual soil 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, silf, clay, salt, and other components. Properties of each sail
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for 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 soll properties to determine the expected behavior of the
soils under different uses. Interpretations for all of the soils are field tested through
observation of the soils in different uses and under different levels of management.
Some interpretations are modified to fit local conditions, and some new
interpretations are developed to meet local needs. Data are assembled from other
sources, such as research information, production records, and field experience of
specialists. For example, data on crop yields under defined levels of management
are assembled from farm records and from field or plot experiments on the same
kinds of soil.

Predictions about soil behavior are based not only on scil properties but also on
such variables as climate and biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from year to year. For example,
soil scientists can predict with a fairly high degree of accuracy that a given soif 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

El Paso County Area, Colorado {C0625)

Map Unit Symbol “Map Unit Name - Acresin AOl Percent of 40!

2 Ascalon sandy loam, 1to 3 12.5 1.5%
percent slopes

3 Ascalon sandy loam, 310 & 1.0 1.3%
percent slopes

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

28 Ellicolt loamy coarse sand, O to 757 8.9%
5 percent slopes

30 Fort Coliins ioam, 0 to 3 percent 24.8 2.9%
slopes

52 Manzanst clay lopam, 0 fo 3 315.6 37.0%
percent slopes

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

56 Nelson-Tassel fine sandy 1204 15.2%
loams, 3 to 18 percent slopes

59 MNunn clay loam, 0 to 3 percent 854 10.0%
slopes

75 Razor-Midway somplex 258 3.0%

104 Vona sandy loam, warm, O to 3 ' 9.7 1.1%
percent slopes

108 Witey silt loam, 3 to 9 percent 89.2 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
soifs 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 solil or miscelfaneous 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 scils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas for which it is named and some minor
components that belong to taxenomic classes other than those of the major soils.

1
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Most minor soils have properties similar to those of the dominant soil or scils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor componentis, however, have properties
and behavioral characteristics divergent encugh to affect use or to require different
management. These are called contrasting, or dissimilar, components. They
generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting scils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a
given area, the confrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not
mentioned in the descriptions, especially where the patiern was so complex that it
was impractical fo make enough observations 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
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape info landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
onsite investigation is needed to define and locate the soils and miscellaneous
areas.

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

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, ali 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, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soil phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The hame of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, 0 fo 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or 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 on the maps.
The pattern and proportion of the soils or miscellaneous 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 miscellanecus areas separately. The
pattern and relative proportion of the soils or miscellaneous areas are somewhat
similar, Alpha-Beta association, 0 to 2 percent slopes, is an example.

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

12
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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 little or no soil
material and support litfle or no vegetation. Rock oufcrop is an example.

13
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El Paso County Area, Colorado

2—Ascalon sandy loam, 1 to 3 percent siopes

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

Map Unit Composition
Ascalon and similar soils: 85 percent
Estimates are based on observations, descriptions, 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 - 0 to Binches: sandy loam
Bt - 8 fo 21 inches: sandy clay foam
BC - 21 to 27 inches: sandy foam
Ck1 - 27 to 48 inches: sandy loam
Ck2 - 48 to 60 inches: loamy sand

Properties and qualities

Sfope: 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 fransmit water {Ksat): Moderately highto
high (0.60 to 2.00 infhr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: Nohe

Calcium carbonate, maximum in profile: 10 percent

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

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 (R069XY026CO)
Other vegetative classification: SANDY PLAINS (068BY026C0O)
Hydric soif rating: No

14
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Minor Components

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

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

3—Ascalon sandy loam, 3 to 9 percent slopes

Map Unit Setting
National map unit symbof: 2tiny
Elevation: 3,870 to 5,960 feet
Mean annual precipifation: 13 to 18 inches
Mean annual air temperature: 46 to 54 degrees F
Frost-free period: 95 to 1565 days
Farmfand classification: Not prime farmland

Map Unit Composition
Ascalon and similar soils: 85 percent
Minor components: 15 percent
Estimales are based on observations, descriptions, and transects of the mapunit.

Description of Ascalon

Setting
Landform: Interdfluves
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side siope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Wind-reworked alluvium and/or calcareous sandy eolian deposits

Typicat profile
Ap - Oto 6 inches: sandy loam
Bi1 - 6 fo 12 inches: sandy clay loam
Bt2 - 12 fo 13 inches: sandy clay loam
Bk1 - 18 to 35 inches: fine sandy loam
Bk2 - 35 to 80 inches: fine sandy loam

Propertiies and qualities
Siope: 3t0 9 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmif water {Ksat): Moderately high to
high {0.60 to 5.98 in/hr)

15
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Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 10 percent

Safinity, maximum in profile: Nonsaline (0.1 to 1.9 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 1.0

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

Iinterpretive groups
Land capability classification (irrigated): 6e
Land capability classification {nonirrigated): 6e
Hydrologic Soil Group: B
Ecological site: Sandy Plains (ROB7BY024CO)
Hydric soil rating: No

Minor Components

Olnest
Percent of map unit: 10 percent
Landform: Interfluves
Landform position (two-dimensional): Backslope
Landform position (three-dimensionai): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Sandy Plains (R067BY024C0)
Hydric soif rating: No

Vona
Percent of map unil: 5 percent
Landform: interfluves
Landform position (two-dimensional): Backslope
Landform position {three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: -Sandy Plains (R067BY024C0)
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 fest
Mean annual precipitation: 14 fo 16 inches
Mean annual air temperature; 46 to 48 degrees F
Frost-free period: 125 to 145 days
Farmland classification: Not prime farmiand

Map Unit Composition

Blendon and similar soifs: 85 percent
Estimates are based on observations, descriptions, and fransects of the mapunit.

16
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Description of Blendon

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

Typical profile
A - 0 fo 10 inches: sandy loam
Bw - 10 fo 36 inches: sandy loam
C - 36 to 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
Capacity of the most limiting layer to fransmit 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: 2 percent
Available water storage in profite: Moderate (about 6.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated}: 3e
Hydrologic Soil Group: B
Ecological sife: Sandy Foothill (R048BY210C0O)
Hydric soil rating: No

Minor Components

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

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

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

Map Unit Setting
National map unit symbol: 3680
Elevation: 5,500 to 8,500 feet
Mean annual precipitation: 13 to 15 inches
Mean annual air temperature: 47 to 50 degrees F

17
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Frosi-free period: 125 to 145 days
Farmiand classification: Not prime farmiand

Map Unit Composition
Ellicott and similar soifs: 85 percent
Estimates are based an observations, descriptions, and transects of the mapunit.

Description of Ellicott

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

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

Properties and qualities
Slope: 0 1o 5 percent
Depth fo restrictive feature: More than 80 inches
Natural drainage class: Somewhat excessively drained
Runoff class: Very low
Capacity of the most limiting layer fo transmit water (Ksat): High to very high (5.95
to 19.98 inthr)
Depth fo water table: More than 80 inches
Frequency of flooding: Frequeni
Frequency of ponding: None
Available water storage in profile: Low {(about 4.1 inches)

interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7w
Hydrologic Soif Group: A
Ecological site; Sandy Bottomland 1.RU's A & B {R069XY(31CO)
Other vegetative classification. SANDY BOTTOMLAND (069AY031CO)
Hydric soil rating: No

Minor Components

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

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

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

18
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30—rFort Collins loam, 0 to 3 percent siopes

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

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

Description of Fort Collins

Setting
Landform: Flats
Landform paosition {three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loamy alluvium

Typicat profile
A -0 to 9inches: loam
Bt - 9 fo 16 inches: clay loam
Bk - 16 fo 21 inches: clay loam
Ck - 21 fo 60 inches: loam

Properties and qualities

Slope: 0to 3 percent

Depth fo restrictive feature: More than 80 inches

Natural drainage class: Well drained

Runoff class: Low

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

Depth to water fable: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 15 percent

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

Available water 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 vegetalive classification: LOAMY PLAINS (069AY00BCO)
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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: 2wé4nr
Elevation: 4,060 tc 6,660 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 50 fo 54 degrees F
Frost-free period: 130 to 170 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Manzanst and simifar soifs: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and lransects of the mapunif.

Bescription of Manzanst

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

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

Properties and qualities
Slope: 01o 3 percent
Depth to restrictive feature: Nore than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water {Ksat): Moderately lowio
moderately high (0.06 te 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 profife: 3 percent

Salinity, maximum in profife: Slightly saline (4.0 to 7.0 mmhos/cm)
Sodium adsorption ratio, maximum in profite: 10.0

Available wafer storage in profile: High (about 9.0 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 4c
Hydrologic Soif Group: C
Ecolagical site: Saline Overflow (R0O67BY037CO}
Hydric soil rating: No

Minor Components

Ritoazul
Percent of map unit: 7 percent
Landform: Drainageways, interfluves
Landform position (three-dimensional); Rise
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Clayey Plains (RO67BY042CO)
Hydric soil rafing: No

Arvada
Percent of map unif: 6 percent
Landform: Drainageways, interfluves
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Salt Flat (ROB7XY033CO)
Hydric soil rating: No

Wiley
Percent of map unit: 2 percent
Landform: Interfluves
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Loamy Plains (RO67BY002C0O)
Hydric soil rating: No

54-—Midway clay loam, 3 to 25 percent slopes

Map Unit Setting
National map unit symbol: 368y
Elevation: 5,200 to 6,200 feet
Mean annual precipitation: 12 to 14 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 135 to 155 days
Farmland classification: Not prime farmiand
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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-sfope shape: Linear
Across-slope shape: Linear
Parent material: Slope alluvium over residuum weathered from shale

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

Properties and qgualities

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 most limiting layer to transmit water (Ksat): Moderately lowlo
moderately high (0.06 {o 0.20 infhr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 15 percent

Gypsum, maximum in profile: 15 percent

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

Sodium adsorption ratio, maximum in profile: 15.0

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

Interpretive groups
Land capability classification (irrigated): None specified
Land capabilily classification {nonitrigated): 7e
Hydrologic Soil Group: D
Ecological sife;: Shaly Plains LRU's A & B (RO639XY(046CO0)
Other vegetalive classification: SHALY PLAINS (063AY046CO)
Hydric soif rating: No

Minor Components

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

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

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

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

Description of Nelson

Setting
L andform: Hills
Landform position {three-dimensional}: Crest, side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent malerial: Calcareous residuum weathered from interbedded sedimentary
rock

Typical profile
A - 0 to §inches: fine sandy loam
Ck - 5 to 283 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

Capacity of the most limiting layer to fransmit water (Ksat): Moderately low {o high
{0.08 to 2.00 inthr)

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 profife: Nonsaline to very slightly saline (0.0 to 2.0
mmhos/cm)

Available water storage in profile: Very low {about 2.8 inches}

interpretive groups
[ and capability classification (irrigated}: 4e
Land capability classification (nonirrigated): 6e
Hydrolegic Soil Group: B
Ecological site; Shaly Plains {(RO§7BY045C0)
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Other vegelative classification: SHALY PLAINS (069AY(46C0O)
Hydric soif rating: No

Description of Tassel

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

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

Properties and qualities
Slope: 3 to 18 percent
Depth to restrictive feature: 6 to 20 inches to paralithic bedrock
Natural drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting fayer to transmit water (Ksaf): Moderately high (0.20
to 0.60 in/hr)
Depth fo water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profife: 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 Soil Group: D
Ecological site: Shaly Plains (RO67BY045C0O)
Other vegetative classification: SHALY PLAINS (065AY046C0O)
Hydric soil rafing: No

Minor Components

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

Pleasant
Percent of map unit:
Landform: Depressions
Hydric soil rating: Yes
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Custom Soil Resource Report

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 precipitation: 13 to 15 inches
Mean annual air femperature: 46 to 50 degrees F
Frost-free period: 135 1o 155 days
Farmland classification: Prime farmland if irrigated

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

Description of Nunn

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

Typical profile
A -0to 12 inches: clay loam
Bt - 12 fo 26 inches: clay loam
BC - 26 {o 30 inches: clay loam
Bk - 30 to 58 inches: sandy clay loam
C - 5810 72 inches: clay

Properties and qualities

Sfope: 0 fo 3 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Well drained

Runoff class: Low

Capacity of the most fimiting layer to transmit water (Ksat): Moderately low fo
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, maxirmum in profife: 2 percent

Salinity, maximum in profife: Nonsaline to very stightly saline (0.0 t0 2.0
mmhos/cm)

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

Interpretive groups
Land capability classification (irrigated): 2e
L and capability classification (nonirrigated). 3c
Hydrolagic Soil Group: C
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Ecological site: Clayey Plains LRU's A & B (R069XY(042C0O)
Other vegetative classification: CLAYEY PLAINS {069AY042C0)
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 symboi: 369p
Elevation: 5,300 to 6,100 feet
Mean annual precipitation: 12 to 14 inches
Mean annual air temperature: 48 {o 52 degrees F
Frost-free period: 135 to 155 days
Farmland classification: Not prime farmland

Map Unit Composition
Razor and simifar soifs: 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-dimensionai}: Side slope
Down-slope shape: Concave, linsar
Across-slope shape: Linear
Parent material: Clayey slope alluvium over residuum weathered from shale

Typical profiie
A -0 to 4 inches: stony clay loam
Bw - 4 to 22 inches: cobbly clay loam
Bk - 22 to 28 inches: cobbly clay
Cr- 29 to 33 inches: weathered bedrock

Properties and qualities
Slope: 3 to 15 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Natural drainage class: Well drained
Runoff class: Medium
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Custom Soil Resource Report

Capacity of the most limiting layer to transmit water (Ksat}: Moderately low to
moderately high (0.06 to 0.20 infhr}

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 15 percent

Gypsum, maximum in profife: 5 percent

Salinity, maximum in profile: Moderately saline o strongly saline (8.0 10 16.0
mmhos/cm)

Sodium adsorption ratio, maximum in profile: 15.0

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

inferpretive groups
Land capability classification (irrigated): 6e
Land capabifity classification (nonirrigated): 6e
Hydrologic Soil Group: D
Ecological site: Alkaline Plains LRU's A & B (RO69XY047CO)
Other vegelative classification: ALKALINE PLAINS {089AY047C0O)
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 residuum weathered from shale

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

Properties and qualities

Slope: 3 to 25 percent

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

Natural drainage class: Well drained

Runoff class: Medium

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

Depth to water table; More than 80 inches

fFrequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 15 percent

Gypsum, maximum in profile: 15 percent

Salinity, maximum in profile: Very slighfly saline to moderately saline {2.0to 8.0
mmhos/cm})

Seodium adsorption ratio, maximum in profite: 15.0

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

interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated). Te
Hydrologic Soif Group: D
Ecological site: Shaly Plains LRU's A & B (RO69XY046C0O)
Other vegetative classification: SHALY PLAINS (08SAY045C0O)
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Custom Soil Resource Report

Hydric soil rating: No

Minor Compenents

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: 2t616
Elevation: 3,590 to 6,000 feet
Mean annual precipitation: 14 to 186 inches
Mean annual air temperature: 50 to 54 degrees F
Frosi-free period: 130 to 170 days
Farmland classification: Not prime farmland

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

Description of Vona, Warm

Setting
Landform: Sand sheets
Landform position (two-dimensional); Backslope
Landform posifion (three-dimensional): Side slope
Dowrn-slope shape: Linear
Across-sfope shape: Linear
Parent material: Eolian sands

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

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

Capacity of the most limiting layer to transmit water (Ksat): High (2.00 ©06.00
infhr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 15 percent

Gypsum, maximum in profile: 2 percent

Salinity, maximum in profile: Nonsaline to slightly saline (0.5 to 4.0 mmhesfom)

Sodium adsorption ratio, 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 (RO67BY024CQ)

Other vegetative classification: Loamy, Dry (GO67BW019CO), Sandy Phins #24
(0B7XY024C0O_2)

Hydric soil rating: No

Minor Components

Valent, warm

Percent of map unit: 5 percent

Landform: Sand sheets

Landform position (two-dimensionai): Shoulder, backslope

Landform position {three-dimensional): Crest, side slope

Down-slope shape: Convex

Across-slope shape: Convex

Ecological site: Deep Sand (RO67BY(15C0)

Other vegetalive classification: Sandy, Dry (GO67BW026C0), Deep Sands #15
{067XY015C0O_3)

Hydric soif rating: No

Oinest, warm
Percent of map unif: 5 percent
Landform: Hillslopes
Landform position (fwo-dimensfonaf): Summit, backslope
Landform position (three-dimensional): Crest, side slope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological sife: Sandy Plains {(RO67BY024CO)
Other vegetative classification: Loamy, Dry {GO67BW018CO)
Hydric soil rating: No

Otero

Percent of map unit: 5 percent

Landform: Hillslopes

Landform position (two-dimensional): Shoulder, backslope

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

Down-slope shape: Linear

Across-slope shape: Linear

Ecological site: Sandy Plains {(RO67BY024C0O)

Other vegetative classification: Loamy, Dry (G087BWO019CQO), SANDY PLAINS
{067XY024C0O_1)

Hydric soil rating: No
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108—Wiley silt [oam, 3 fo 9 percent slopes

Map Unit Setting
National map unit symbol: 367b
Elevation: 5,200 to 6,200 feet
Mean annual precipitation: 12 to 14 inches
Mean annual air temperafure: 48 to 52 degrees F
Frost-free period: 135 to 155 days
Farmland classification: Not prime farmland

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

Description of Wiley

Sefting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: linear
Across-slope shape: Linear
Parent material: Calcareous silly eolian deposits

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

Properties and qualities

Slope: 3 to 9 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Well drained

Runoff class: Medium

Capacity of the most fimiting layer to transmit wafer (Ksat): Moderately high fo
high (0.860 to 2.00 in/hr)

Deptih to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profife; 15 percent

Salinity, maximum In profile: Nonsaline to very slightly saline (0.0 10 2.0
mmhos/cm)

Available water 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 (RO67BY002CO)
Other vegetative classification: LOAMY PLAINS (069AY006CO)
Hydric soif rating: No
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Custom Soil Resource Report

Minor Components

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

Other soils
Percent of map unit:
Hydric soil rating: No
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CERTIFIED MAIL
RETURN RECEIPT-REQUESTED

The Honorable John Suthers
Mayor, City of Colorado Springs
30 South Nevada Avenue, Suite 601
Colorado Springs, CO 80903

Dear Mayor Suthers:

Federal Emergency Management Agency
‘ Washington, D.C. 204?2
December 18, 2019

IN REPLY REFER TO:
Case No.: 19-08-0605P
Follows Conditional
Case No.: 17-08-1043R
Community Name: City of Colorado Springs, CO
Community No.: 080060
Effective Date of
This Revision: May 4, 2020

The Flood Insurance Study (FIS) Report and Flood Insurance Rate Miilp (FIRM) for your community have been
revised by this Letter of Map Revision (LOMR). Please use the enclosed annotated map panel(s) revised by this
LOMR for floodplain management purposes and for all flood insurance policies and renewals issued in your

commutity.

Additional documents are enclosed that provide information regarding this LOMR. Please see the List of
Enclosures below to determine which documents are included. Other enclosures specific to this request may be
included as referenced in the Determination Document. If you have any questions regarding floodplain management
regulations for your {:ommunity or the National Flood Insurance Program (NFIP) in general, please contact the
Consultation Coordination Officer for your community. If you have any technical questions regarding this LOMR,
please contact the Director, Mitigation Division of the Department of Homeland Security’s Federal Emergency
Management Agency (FEMA) in Denver, Colerado, at (303) 235-4830, or the FEMA Map Information eXchange
(FMIX) toll free at 1-877-336-2627 (1-877-FEMA MAP). Additional information about the NFIP is available on

our website at hiis st .o ey pationab-focd-isunne e prosiug .

Sincerely,

=,

Patrick “Rick” F. Sacbibit, P.E., Branch Chief
Engineering Services Branch
Federal Insurance an:d Mitigation Administration

List of Enclosures:

Letter of Map Revision Determination Document
Annotated Flood Insurance Rate Map
Annotated Flood Insurance Study Report

cC: The Honorable !\iflark Waller
President, Ef Paso County
Board of Commissioners

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

Mr. Stephen A. Brown, P.E.
Principal ‘
Kiowa Engineering Corp.

i
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Page 10f5 | lssue Date: December 18, 2019 Effective Date: May 4, 2020 . Case No.: 19-08-0605P LOMR-APP
‘ Follows :Conditional Case No.: 17-08-1043R
Federal Emergency Management Agency
Washington, D.C. 20472
LETTER OF MAP REVISION
DETERMINATION DOCUMENT
COMMUNITY AND REVISION INFORMATION PROJECT DESCRIPTION BASIS OF REQUEST
City of Colorado Springs BRIDGE BASE MAP CHANGES
" Ei Paso County CHANNELIZATION FLOODWAY
Colorado EXCAVATION HYDRAULIC ANALYSIS
COMMUNITY FiLL : UPDATED TOPOGRAPHIC DATA
COMMUNITY Noiz 080060
IDENTIFIER | Jimmy Gamp Creek East Tributary APPROXIMATE LATITUDE & LONGITUDE: 38.732, -104636
! SOURCE: USGS QUADRANGLE DATUM: NAD 83
ANNOTATED MAPPING ENCLOSURES : _ ANNOTATED STUDY ENCLOSURES
TYPE: FIRM" NO.. 0B041C0976G  DATE: December?,2018 | DATE OF EFFECTIVE FLOOD INSURANGE STUDY: Decenber 7,2018
TYPE: FIRM" NO. 08041C0957G  DATE: December7, 2018 PROFILE: 213P
: FLOODWAY DATA TABLE: 8

Enciosures reflect changes to fieoding sources affected by this revision.
* FIRM - Flood Insurance Rate Map

: FLOODING SOURCE AND REVISED R:EACH
Jimmy Camp Creek East Tributary - Fri:m approximately 2,760 feet downstream of Lorson Bou!evazd;tu approximately 4,260 feet upstream of Fontaine Beulevard

: SUMMARY OF REVISIONS |
Flooding Source Effective Flooding Revised Flooding Incr Decr
Jimmy Camp Creek East Tributary j Zone AE Zone AE: YES YES
! Zone X (shaded) Zone X (shaded) YES YES
BFEs* BFEs YES YES
Floodway Fioodwagjr YES YES

* BFEs - Base Flood Elevations

DETERMINATION

This document provides the determination from the Department of Homeland Security's Federal Emargency Management Agency {FEMA}
regarding a request for a Letier 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 Fiood Insurance Program (NFIP) map is
warranted. This document revises the effective NFIP map, as indicated in the attached documentation. Please use the enclosed annofated map
panels revised by this LOMR for fidodplain management purposes and for all flood insurance policies and renewals in your Community.

This determination is based on the flood data presently avaifable. The enclosed documents provide édcfitional information regarding this determination,  If you have
any questions about this document, please contact the FEMA Map Information eXchange toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the
LOMC Clearinghouse, 3601 Eisenhower Avenue, Suite 500, Alexandria, VA 22304-6475. Additienal Information about the NFIP is available on ourwebsile at

i 4 = .

G

Patrick *Rick” £, Sacbibit, P.E.. Branch Chief
Engineering Services Branch ;
Federat Insurance and Mitigation Admiristration

19-08-0605P 102-1-A-C




Page 2of 5 | Issue Date: December 18, 2018 Effective Date: May 4, 2020 - GCase No.: 19-08-0605P 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: 080059 Name: ElPaso County, Colorado%

AFFECTED% MAP PANELS AFFECTED PORTIONS OF THE FLOOD INSURANCE STUDY REPORT
TYPE: FIRM® NO.: BBG*&‘ECDQS{FG DATE: December7, 2018 DATE OF EFFECTIVE FLOOD INSURANCE STUDY: December 7, 2018
TYPE: FIRM* NO.: 0B041C0976G DATE: December 7, 2018 PROFILE(S): 210P, 2§1P, 212P, and 213P
; FLOODWAY DATA TABLE: 8

This determination is based on the flood data presently avaitable. The endlosed documents provide 1adailioz‘lal information regarding this determinalion.  If you have
any questions about this document, please contact the FEMA Map Information eXchange toll free at 1-877-336-2627 (1-877-FEMA MAP} or by lelleraddressed to the
LOMC Clearinghouse, 3601 Eisenhower Avenue, Sulte 500, Alexandria, VA 22304-6426. Additional Information about the NFIP is available on oirwebsite at

s e b wrenntiongl-focd-m b YO

Patrick “Rick” F. Sacbibit, P.E., Branch Chief
Engineering Senvices Branch
Federal Insurance and Mitigation Administration 19-08-0605P

102-1-A-C




Page 3of§ |Issue Date: Decejmber 18, 2018 Effective Date: May 4, 2020 | Case No.: 19-08-0505P LOMR-APP

Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION
' DETERMINATION DOCUMENT (CONTINUED)

COMMUNITY INFORMATION

APPLICABLE NFIP REG ULATIONS/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 X1 of the Housing and Urban Development Act of 1968, P.L. 90-448),
42 U.5.C. 4001-4128, and 44 CFR Part 65. Pursuant to Section 1361 of the National Flood Insurance 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 floedway 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 maragement
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 submita description
and schedule of maintenance activities necessary to ensure this requirement. :

COMMUNITY REMINDERS

We based this determination on the 1-percent-annual-chance flood discharges compited in the FIS for your 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 hazatds 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 timit 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. ‘

This determination is based on the ﬂoo& data presenlly available. The enclosed documents pravide a}iditional information regarding this determination.  1f you have
any questions about this document, please contact the FEMA Map Information eXchange toll free at 1-877-336-2627 (1-877-FEMA MAF) or by leller addressed to the
LOMC Clearinghouse, 3601 Eisenhower Avenue, Suite 500, Alexandria, VA 22304-6426. Additional information about the NFIP is available on curwebsite at

hites Fevvr ferna aoweatiang-Sosr-nstunmos-nroaran. :

Patrick "Rick™ F. Sacbibit, P.E.,
Engineering Services qunch ) ‘
Federal Insurance and Mitigation Administration 15-08-0805P

ranch Chief

102-1-A-C




Page 4 of 5 | Issue Date: December 18, 2019 Effective Date: May 4, 2920? Case No.: 19-08-0605P LOMR-APP

Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION
- DETERMINATION DOCUMENT KCONTINUED)

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 2 news release
for publication 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 kenders, can
henefit from the information, ;

This revision has met our criten&ia for removing an area from the 1-percent-annual-chance floodplain to reflect the placement of fill.
However, we encourage you to require that the lowest adjacent grade and lowest floor (including basement) of any structure placed within
the subject area be elevated to or above the Base (I -percent-annual-chance) Flood Elevation.

We have designated a Consultaition Coordination Officer (CCO) to assist your conlénunfty. 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 VI
Denver Federal Center, Building 710
P.O. Box 25267 :
Denver, CO 380225-0267
(303) 235-4830

STATUS OF THE COMMUNITY NFIP MAPS

We will not physically revise an%d republish the FIRM and FIS report for your cemmjunity to reflect the modifications made by this
LOMR at this time. When changes to the previously cited FIRM panel(s) and FIS report warrant physical revision and republication in
the future, we will incorporate the modifications made by this LOMR at that time,

i

This determination is based on the fiood data presently available. The enclosed documents provide additional information regarding this determinalion, If you have
any questions aboul this document, please contact the FEMA Map Information eXchange toll free at 1-B77-336-2627 (1-877-FEMA MAP) or by letier addressed lo the
LOMC Clearinghouse, nhower Avenue, Sulle 500, Alexandria, VA 22304-5428, Additional Information about the NFIP is available on aurwebsite at

Bt Cvaay 313 Ll o :

g

; Patrick “Rick" F. Sachibit, P.E., Branch Chief
i Engineering Services Branch

Federal Insurance and Mitigation Administration 19-08-0505P 102-1AC




Page 5 of 5 Issue Date: Deciember 18, 2019 Effective Date: May 4, 2020, Case No.: 19-08-0605P

LOMR-APP

Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT (CONTINUED)

PUBLIC NOTIFICATION OF REVISEON

A notice of changes will be pabf!ished in the Federal Register. This information aiiso will be published in your local newspaper on or
about the dates listed below, and through FEMA’s Flood Hazard Mapping website at

B w v Hooudmaps fema egy thm bl states ble muinasp

LOCAL NEWSPAPER . Name: The C. olorado Springs Gazette
. Dates: December 27,2019 and January 3, 2020

Within 90 days of the second péblication in the local newspaper, an

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 elapsed and we have resolved any appeals that we receive during this appeal period. Until this LOMR is effective, the
revised flood hazard determination presented in this LOMR may be changed. f

y interested pmy may request that we reconsider this determination.

This determination is based on the floed data presently avaitable. The endiosed documents

any questions about this document, please contact the FEMA Map information eXchange toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the
LOMC Clearinghouse, 3601 Eisenhower Avenue, Suite 500, Alexandria, VA 22304-6426. Additionat Information about the NFIP is available on ourwebsite at
hiips SernniEma guvicational-do snsdranna- Gl

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

provide aédi!ienal information regarding this detenmination. |f you have

19-08-0605P 102-1-A-C




F ederal Emergency Management Agency
| Washington, D.C. 20472
December 18, 2019

CERTIFIED MAIL IN REPLYi REFER TO:

RETURN RECEIPT REQUESTED Case No.: | 19-08-0605P
Follows Conditional

The Honorable Mark Waller Case No.: 17-08-1043R

President, El Paso County Community Name: E] Paso County, CO

Board of Commissioners Community No.: 080059

200 South Cascade Avenue, Suite 100 Effective Date of

Colorado Springs, CO 80903 This Revision: May 4, 2020

i

Deai Mr. Waller:

The Flood insurance Study (FIS) Report and Flood Insurance Rate Map (FIRM) for your community have been
revised by this Letter of Map Revision (LOMR). Please use the enclosed annotated map panel(s) revised by this
LOMR for ﬂoodplam management purposes and for all flood i 1:1suraﬂce policies and renewals issued in your
community. ;

Additional documenjts are enclosed that provide information regarding this LOMR. Please see the List of
Enclosures below toi determine which documents are included. Other enclosures specific to this request may be
included as referenced in the Determination Document. If you have any questions regarding floodplain menagement
regulations for your community or the National Flood Insurance Program (NFIP)} in general, please contact the
Consultation Coordination Officer for your community. If you have any technical questions regarding this LOMR,
please contact the Director, Mitigation Division of the Department of Homeland Security’s Federal Emergency
Management Agency (FEMA) in Denver, Colorado, at (303) 235- 4830, or the FEMA Map Information eXchange
(FMIX) toll free at 1-8?7~.;36 2627 (i 877 FEMA MAP) Addmonai information about the NFIP is available on

our website at 1) L.}‘v.";“ wofemneey adosal-Heods s nee-or P,

Sincerely,

=

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

Llst of Enclosures:

Letter of Map | Rewswn Determination Document
Annotated Flood Insurance Rate Map
Annotated Flood Insurance Study Report

¢! The Honorable }ohn Suthers
Mayor, City of Colorado Springs

Mr. Keith Cumsi, P.E,CFM
Floodpiain Administrator
El Paso County énd City of Colorado Springs

Mr. Stephen A. Bmwn P.E.
Principal
Kiowa Engineering Corp.
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Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION

DETERMINATION DOCUMENT
COMMUNITY AND REVISION INFORMATION PROJECT DESCRIPTION BASIS OF REQUEST
' El Paso County BRIDGE BASE MAP CHANGES
3 Colorado CHANNELIZATION FLOODWAY
(Unincorporated Areas) EXCAVATION HYDRAULIC ANALYSIS
COMMUNITY FILL : UPDATED TOPOGRAPHIC DATA
COMMUNITY NO.: 080059
IDENTIFIER | Jimmy Camp Creek East Tributary APPROXIMATE LATITUDE & LONGITUDE: 38.732, -104536
: SOURCE: USGSQUADRANGLE  DATUM: NAD 83
ANNOTATED MAPPING ENCLOSURES ] ANNOTATED STUDY ENCLOSURES
TYPE: FIRM® NO. 08041C0857G  DATE: December7,2018 | DATE OF EFFECTIVE FLOOD INSURANCE STUDY: December 7, 2018
TYPE: FIRM* NO.: 08041C0S76G  DATE: December7. 2018 PROFILE(S): 210P, 211P, 212P, and 213P
FLOODWAY DATA TABLE: 8

Enclosures refiacl changes to flooding sources affected by this revision.
* FIRM - Flopd Insurance Rate Map |

FLOODING SOURCE AND REVISED REACH

Jimmy Camp Creek East Tribulary - From approximately 2,760 feet downstream of Lorson Eaulevard {o approximately 4,260 feet upstream of Fonlaine Boulevard

; | SUMMARY OF REVISIONS

Flooding Source ! Effective Flooding Revised Flooding Increases Decreases
Jimmy Camp Creek East Tributary | Zone AE Zone AE YES YES
' ; Zone X (shaded) Zone X (shaded) YES YES
BFEs* BFEs | YES YES

Floodway Floodway YES YES

* BFEs - Base Flood Elevations

DETERMINATION :

This document provides the determination from the Department of Homeland Secu:ity’s"Federa! Emergency Management Agency (FEMA)
regardmg 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 depleted in the Flood Insurance Study (FIS) report andfor National Fiood Insurance Program (NFIPymap 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 floodplain management purposes and for all fisod insurance policies and renewals in your community.

This determmahon is based on the flood data presently available. The endosed documents pmvade additionat information reganding this determination. If you have
any questions about this document, please contact the FEMA Map information eXchange tofl free at 1-877-336-2627 (1-877-FEMA MAP) or by keffer addressed 1o the
LOMC Cleaﬂnghouse 3601 Elsenhower Avenue, Suile 500, Alexandria, VA 22304-6426. Adcimonat Information about the NFIP is available onour websile at

GSUTENCS Lroaram

Patrick “Rick” F. Sacbibit, P.E,, Branch Chief
Engineering Senvices Branch
Federal Insurance and Miligation Adm nistration 19-08-0605P 102-1AC
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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: City of Colorado Springs; Colorado

AFFECTEb MAP PANELS AFF ECTEDi PORTIONS OF THE FLOOD INSURANCE STUDY REPORT
TYPE: FIRM*  NO.. 08041C0976G DATE: December 7, 2018 DATE OF EFFE{:TIVE FLOOD INSURANCE STUDY: December 7, 2018
TYPE: FIRM* NO.. 08041C0957G DATE: December 7, 2018 PROFHE(S). 213P
: FLOODWAY DATATABLE: 8

LOMC CEeazanghouse 3601 Eisenhol
Shwaay Jenmanowoational-food &

This determination is based on the flood data presently available. The enclosed documents pmvsde additional information regarding this determinaion.  If you have
any questions about this document, please contact the FEMA Map Information eXchange tofl free al 1-877-336-2627 {1-B877-FEMA MAP) or by lelter addressed to the

wer Avenue, Suite 500, Alexandria, VA 22304-6426. Addmonal Information about the NFIP is available onour website at
IS ENCe- 00 . i

Patrick “Rick™ F. Sacbibit, P.E., Branei1 Chief
Engineering Services Branch i

Federal insurance and Mitigation Administration 19-08-0605P 102-1AC
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Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION

' DETERMINATION DOCUMENT (CONTINUED)

COMMUNITY [NFORMA']?fON

APPLICABLE NFIP REGULA}TIONSICOMMUNI’FY OBLIGATION =

We have made this determination pursuant to Section 206 of the Flood Disaster Pratection Act of 1973 {P.L. 93-234) and in accordance
with the National Flood Insurance Act of 1968, as amended (Titte 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 Insurance 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 desigﬁation to your community as a tool to regulate fiocdblain 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. 1

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 appurterances such as
bridges, culverts, and other drainage structures, rests with your cominunity. We may request that your community submita description
and schedule of maintenance activities necessary to ensure this requirement. :

COMMUNITY REMINDERS

We based this determination on the 1-percent-annual-chance flood discharges compiited in the FIS for your 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 communi;ty 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, mayset higher standards for construction or may limit development in floodplain areas. If yous
State/Commonwealth or community has adopted more restrictive or comprehensive floodplain management criteria, those criteria take
precedence over the minimum NFIP requirements. i

This determination is based on the ﬂoodfdata presently available. The enclosed documents provide a&diﬁcmai information regarding this determination. i you have
any questions about this document, please contact the FEMA Map Information eXchange toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the

LOMG Clearinghouse, 3601 Eisenhower Avenue, Suite 500, Alexandria, VA  22304-6426. Additional Information about the NFIP is available on ourwebsite at

hitaz ey fema e vinatsnal-foobinadoenc: oroarar

Patrick “Rick” F. Sacbibit, P.E., Branch Chief
Engineering Services Bra;'lch ' L
Federal Insurance and Miigation Admmlsﬁlrahon 19-08-0505P 102-LAC
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Federal Emergency Management Agency
Washington, DC 20472

LETTER OF MAP REVISION
- DETERMINATION DOGUMENT (CONTINUED)

We will nat print and distribute this LOMR to primary users, such as local insurancj:e 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 publication 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 revision has met our criteria for removing an area from the l-percent—amma!-éhance floodplain to refleci the placement of fill,
However, we encourage you to.require that the lowest adjacent grade and lowest floor (including basement) of any structure placed within
the subject area be elevated to or above the Base (1 -percent-annual-chance) Flood Elevation,

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 VIII
Denver Federal Center, Building'710
P.O. Box 25267 ;
Denver, CO 80225-0267 |
(303) 235-4830

STATUS GF THE COMMUN!TY NFIP MAPS

We will not‘physicaiiy revise anéi 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 panel(s) 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 a&diﬁonai information regarding this determination, I you have
any quastions about this document, please contact the FEMA Map Information eXchange toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the
LOMC Crearinghouse, 3601 Eisenhower Avenue, Suite 500, Alexandria, VA 22304-6426. Additional Information about the NFIP is available on our wabsite at

Batps s famle and sional-faod-insdrano z-manra,

' Patrick “Rick” F. Sachibit, P.E., Branch Chief
Engineering Services Branch i

Federal Insurance and Mitigation Adminis}raﬁan 19-08-0605P 102-1AC
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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 pub?ished 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 a

Bttesr wan dlogdnuips. femagov

LOCAL NEWSPAPER

i bfe status-bie mainesp

Name: The Colorade Springs Gazette :
' Dates: December 27, 2019 and January 3, 2020 |

Within 90 days of the second publication in the local newspaper, any interested party 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 elapsed and we
revised flood hazard determinatio

have resolved any appeals that we receive duringf this appeal period. Until this LOMR is effective, the
n presented in this LOMR may be changed. |

This determination is based on the fiood
any questions about this document, plea

dala presently avaflable. The enclosed documents provide addilional information regarding this defermination.  If you have

se contact the FEMA Map Information eXchange tol! free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed fo the

LOMC Clearinghouse, 3601 Eisenhower Avenue, Suite 500, Alexandria, VA 22304-5426. Additional information about the NEIP is available on ourwebsite at

BHpsvany fanis gaviaaiio

P I PL
IR MHS It

ANCa-NSaran.

i
Patrick “Rick” F. Sacbiit, P.E., Branch Chief
Engineering Services Branch i

Federal Insurance and Mitigation Adminiﬁlration 19-08-0605F 102-1-5-C
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17-Mar

SAB
Proposed Revised Effective PP Rev-Eff
River Sta | 100yr W.S. Elev 550 cfs 110 cfs 100yr W.S. Elev| 100yr Difference

(ft) (ft) (ft)
9000 5699.47 5694.15 5692.96 5702.15 -2.7
8850 5699.43 5693.85 5692.70 5702.21 -2.8
8650 5698.74 5693.14 5692.08 5702.03 -3.3
8521.53 5698.59 5691.88 5690.85 5701.88 -3.3
8470 5698.58 5691.92 5689.72 5701.62 -3.0
8430 5698.27 5691.64 5689.42 5701.29 -3.0
8350 5697.69 5690.88 5688.82 5699.93 -2.2
8200 5697.56 5690.74 5688.79 5699.08 -1.5
8000 5696.73 5690.28 5688.62 5698.13 -1.4
7924 5696.13 5689.71 5688.33 5697.13 -1.0
7750 5695.67 5688.95 5686.85 5696.44 -0.8
7525 5695.29 5688.51 5686.40 5695.39 -0.1
7375 5694.81 5688.29 5686.23 5695.42 -0.6
7200 5693.63 5687.91 5685.94 5695.02 -1.4
7075 5693.09 5687.42 5685.25 5693.97 -0.9
6925 5692.84 5686.86 5684.64 5693.69 -0.8
6746 5692.44 5686.46 5684.31 5693.47 -1.0
6561 5691.95 5685.98 5683.86 5693.18 -1.2
6448 5691.70 5685.55 5683.38 5692.57 -0.9
6259 5690.49 5684.85 5682.90 5692.37 -1.9
6150 5690.22 5684.61 5682.69 5692.25 2.0
6000 5689.88 5684.33 5682.55 5691.69 -1.8
5865 5689.19 5683.87 5682.32 5690.77 -1.6
5710 5688.21 5683.30 5681.66 5688.58 -0.4
5436 5687.49 5682.43 5680.89 5687.83 -0.3
5236 5686.65 5681.85 5680.34 5687.18 -0.5
5032 5684.84 5681.29 5679.62 5684.85 0.0
4836 5684.65 5681.16 5679.16 5684.75 -0.1
4500 5683.70 5680.62 5678.16 5683.70 0.0




Appendix E
Correspondence with Colorado Parks and Wildlife

Department of Natural Resources
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Rich Wray

o BRI
rom: Rich Wray
Sent: Monday, March 11, 2019 1111 AM
To: Philip Gurule - DNR
Subject: Creekside/east fork jimmy camp creek
Attachments: 18020 rev eficc cross-sections.pdf

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

Thanks for your help on this.
Rich Wray
Richard Wray, PE

Principal

rig Lo

ey
1604 South 215t Street

Colorado Springs, Colerado 80904-4208
‘hone: {719} 630-7342

Email: pwrav@idowaenginesring com




Rich Wray

" Crom: Rich Wray
seni: Friday, January 11, 2019 1248 PM
To: Philip Gurule - DNR
Ce: Jason Alwine'
Subject: creek side at lorson ranch
Attachments: 18020 rev efjcc cross-sections.pdf

Phillip: sorry it has taken so long to get back to you. Regarding your email dated November 28™, | have revised the
typical peal sections transmitted previgusly for your review. The new low flow section accommeodates a 2-foot deep
bankfull channel created out of boulders and a 2-foot deep overbank channel. Combined the bankfull channet and
overbank channel can carry the required low flow capacity of 560 cfs per county criteria. The bankfull flow of 110 cfs
(2yr frequency +/-), was derived by Kiowa when the limmy Camp Creek drainage basin planning study was completed in
2014, The bankfull channel as shown carries 113 cfs. This two stage approach is | believe what you were explaining in
your ematl. Velocities are around 6 feet per second well within the erosive tolerance of the proposed vegetated bench.

Let me know your thoughts as if this appears to meet the goals of DNR than | will take this concept to the County and
begin the design review process,

Rich

e T Richard N, Wray, PE

. Kigwa Engineering

. Principat

oA
tpwrnergpnEeting. tony

1604 South 215t
Coforade Springs, Colorado 50504
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Rich Wray

“Trom: Jason Alwine <jalwine@ttplan.net>
—ent: Thursday, December 6, 2018 12:19 PM
To: Rich Wray; Liz Klein
Subject: FW: Creekside at Lorson Ranch
Attachments: image001.jpg
Rich,

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

do | know

iason

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

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

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

Subject: Re: Creekside at Lorson Ranch

Good afternoon everyone,

Thank you so much for getting those cross sections sent over! We really
‘"ppreciate the willingness to work with us. Very seldom do we find folks who will

it down with us and discuss the project more in depth. As we looked at the cross
section, we saw some areas where we feel that enhancements could be made. Such
as, adding a two stage channel design that would have a stabilized lower stage
channel which can hold and carry a bankfull flow and the incorporation of native
woody vegetation. This would be beneficial to the stabilization of the creek as
well as enhance the area for wildlife. I will be typing up a formal letter for
the additicon of these elements. If you have any questions in the meantime, don't
hesitate to reach out to me! Thanks!

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

- Philip,

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

Jason

" Jason Alwine, PLA



Rich Wray

sm: . Rich Wray

—ant: : Monday, November 26, 2018 12:50 PM
To: : 'Jason Alwine'

Subject: efjcc cross-sections

Attachments: ! 18020 efjce cross-sections.pdf

lason: attached are cross-seétibns per our meeting with USFW.

Rich

 Richard N. Wray, PE
Kiows Engieering
Princpa!

g 6307348 Wark
[aghe f‘?*i‘"‘r i*'i"z“y {ﬁsg“':

1604 South 215t
Lolorade Springs, {a!sr&dﬁ BOSGS
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