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CERTIFICATION

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

SIGNATURE (Affix Seal):
       Colorado  P.E.  No.   49487         Date

OWNER/DEVELOPER’S STATEMENT
I, the developer, have read and will comply with all of the requirements specified in this
Drainage Report and Plan.

Name of Developer

Authorized Signature       Date

Printed Name

Title

Address:

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

For  County  Engineer            Date

Conditions:

Steve Kuehster
arrow & box
Jennifer Irvine, P.E.County Engineer / ECM Administrator
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PURPOSE AND SCOPE OF STUDY

The purpose of this preliminary drainage report is to provide the hydrologic and hydraulic
calculations and to document the drainage design methodology in support of the proposed
Palmer Solar Facility (“the Project”) for JSI Construction Group LLC.  The Project is located
within the jurisdictional limits of El Paso county, therefore Volumes 1 and 2 of the El Paso
County Drainage Criteria Manual were used as the guidelines for the hydrologic and hydraulic
design components.

GENERAL PROJECT DESCRIPTION

The Project is located on approximately 523 acres of land approximately 3.5 miles southeast of
Fountain, Colorado within El Paso County (the “Site”).  More specifically, the Site is located
north of Birdsall Road, approximately 1 mile east of Old Pueblo Road.  The Site is split into two
primary array areas, the first being Array Area 1 located along the west boundary of the Site and
the second being Array Area 2 located along the east boundary of the Site.  A vicinity map has
been provided in the Appendix of this report.  The Site is currently owned by the Woodmoor
Water and Sanitation District (the “District”) and will be leased to JSI Construction Group LLC to
develop the Project.

Improvements will consist of clearing and grubbing, weed control, native seeding, gravel access
road construction, overlot grading, solar array installation, roadside ditches, drainage swales
and two proposed permanent sediment basins.

ALTA and topographic field survey was completed for the Project by Clark Land Surveying Inc.
dated April 23rd, 2018 and is the basis for design for the drainage improvements.

SOILS CONDITIONS

NRCS soil data is available for this Site and it has been noted that soils onsite are generally
USCS Type C and D. There are no major drainage ways or irrigation facilities within the Site.
The Site does not currently provide water quality or detention for the Project area.  The existing
land use is undeveloped vacant land. The proposed land use is a solar facility with native
ground cover. Additional information on specific soil types and other geotechnical information,
reference the Geotechnical Engineering Report for CO404 Palmer Solar Facility prepared by
Terracon Consultants, Inc. dated May 21, 2018.

DRAINAGE CRITERIA

REGULATIONS

The proposed storm facilities are designed to be in compliance with the El Paso County
Drainage Criteria Manual Volume 1 and 2 (the “CRITERIA”) and the Urban Storm Drainage
Criteria Manual (the “MANUAL”).  Site drainage is not significantly impacted by such constraints
as utilities or existing development.

Steve Kuehster
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DRAINAGE STUDIES, MASTER PLANS, AND SITE CONSTRAINTS
There are no previous drainage studies, master plans or site constraints for this Site.

HYDROLOGY

The 5-year 10-year and 100-year design storm events were used in determining rainfall and
runoff for the proposed drainage analysis per the CRITERIA. Table 6-2 of the CRITERIA is the
source for rainfall data for the 5-year, 10-year and 100-year design storm events. Design runoff
was calculated using the Rational Method for developed conditions as established in the
CRITERIA and MANUAL. The Rational Method was used as all existing and proposed sub-
basins are less than 100 acres.  Runoff coefficients for the proposed development were
determined using Table 6-6 of the MANUAL by calculating weighted impervious values for each
specific Site basin. There are no additional provisions selected or deviations from the
CRITERIA.

HYDRAULICS
Hydraulic calculations for the proposed culverts and drainage swales will be provided with the
Final Drainage Report.

EXISTING DRAINAGE CONDITIONS

The existing Site consists of vacant land with native vegetation and is classified as “Pasture and
Meadow” per Table 6-6 of the CRITERIA. The existing site imperviousness value for the Site is
0%.

The west side of the Site, or Array Area 1, has been divided into 6 drainage sub-basins (W1-
W6) and consists of slopes ranging from 2% to 4:1.  Existing drainage patterns are split by a
ridge that runs north-south and generally divides the drainage areas in half.  Drainage along the
west side flows west overland to existing agricultural land which ultimately drains to Fountain
Creek (sub-basins W1 and W3).  Fountain Creek is a part of the Arkansas River Basin.
Drainage along the east side flows east overland to an existing unnamed drainage ditch which
flows south ultimately to Fountain Creek (sub-basins W2, W4, W5 and W6).

The east side of the Site, or Array Area 2, has been divided into 4 drainage sub-basins (E1-E4)
and consists of slopes ranging from 2% to 4:1.  Existing drainage patterns are split by a ridge
that runs east-west along the southern 1/3 of the area.  Drainage along the north side of flows
south overland to existing unnamed drainage ditches, eastward and ultimately southward to
Fountain Creek (sub-basins E1-E3).  Drainage along the southern 1/3 of the areas flows south
overland to existing unnamed drainage ditches, and ultimately southward to Fountain Creek
(sub-basin E4).

An Existing Drainage Conditions Map and hydrologic calculations are included in the Appendix
of this report for reference.

PROPOSED DRAINAGE CONDITIONS

The proposed drainage patterns will match the existing drainage conditions and historic patterns
discussed in the previous section of this report.  Overlot grading of specific areas within the Site
will be required to facilitate the construction of the solar arrays on adequate slopes.  The overlot
grading will follow the existing topography and will not alter the historic drainage patterns. Areas
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that are overlot graded will be revegetated with native seeding.  Native seeding and vegetation
will be established beneath the solar arrays such that the overall impervious area of the Site will
not increase except for the addition of gravel access roads throughout and therefore will not
require water quality or detention.  Additionally, the solar arrays provide a level of shade to the
underlying vegetation to facilitate growth.  Mowing operations are included as part of the
operations and maintenance plan for the facility.

PROPOSED SEDIMENT BASINS

A public meeting was held prior to completion of this report.  The public meeting was hosted by
JSI Construction Group LLC and the neighboring public was invited to attend to comment on the
Project.  During that meeting, existing home owners along the west side of the Site raised
concerns about EXISTING drainage issues relative to the hillside that drains westward, towards
their property. These areas are shown on the Existing Drainage Conditions Map.  Based upon
this public comment, proposed sediment basins and associated ditches are proposed along the
west side of Array Area 1 as shown on the proposed drainage maps.  The sediment basins are
proposed to be a non-draining sediment basin that will drain through evaporation and
percolation info the soil.  Additionally, the water temporarily stored within the basin will be used
by the District for use throughout the property.  Additionally, a third sediment basin is proposed
along the east side of Array Area 2 to reduce the amount of sediment laden water during the
revegetation phase of the overlot grading. All sediment basins are sized based on Urban
Drainage and Flood Control District (UDFCD) criteria per Sediment Basin Detail SC-7. Sizes
and details are included on the Proposed Drainage Map.

WATER QUALITY AND DETENTION

Permanent water quality measures and detention facilities will not be necessary for the Project
as previously discussed in the report.  Temporary water quality and erosion control measures
will be provided during construction to prevent sediment laden water from discharging from the
Site.  Two proposed sediment basins are proposed with the Project.

EROSION CONTROL PLAN

A Grading, Erosion and Sediment Control Plan will be submitted as a standalone construction
drawing and report to the County.

FLOODPLAIN STATEMENT

No portion of the Project is located within the 100-year floodplain as determined by the Flood
Insurance Rate Map (FIRM) numbers 08041C0970F and 08041C1160F effective date, March
17, 1997 (see Appendix).

SUMMARY

The proposed drainage concept is to maintain the historic drainage patterns, the overall
imperviousness and release rates for the Site.    Runoff from the Site will flow overland to
existing unnamed drainage ditches which ultimately discharge to Fountain Creek.  The drainage
design presented within this report conforms to the the CRITERIA and the MANUAL.

Steve Kuehster
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Additionally, the Site runoff and storm drain facilities will not adversely affect the downstream
and surrounding developments, including Fountain Creek.

REFERENCES

1. City of Colorado Springs Drainage Criteria Manual, May 2014.

2. Urban Drainage and Flood Control District Drainage Criteria Manual (UDFCDCM), Vol. 1,
prepared by Wright-McLaughlin Engineers, June 2001, with latest revisions.

3. Flood Insurance Rate Map, El Paso County, Colorado and Incorporated Areas, Map
Number 08041C0970F and 08041C1160F, Effective Date March 17, 1997, prepared by
the Federal Emergency Management Agency (FEMA).
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FEMA FLOODPLAIN MAP 
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096495003  Palmer Solar
Drainage Report

Colorado Springs, CO

6/13/2018
Calculated by:KRK

I= 28.5 P1

(10+TD)0.786

Where:
I = rainfall intensity (inches per hour)

P1 = one-hour rainfall depth (inches) from Table 6-2 One-hour Point Rainfall Depth
City of Colorado Springs Drainage Design

TC = storm duration (minutes)

2-yr 5-yr 10-yr 100-yr
P1 = 1.19 1.50 1.75 2.52

TIME 2 YR 5 YR 10 YR 100 YR
5 4.04 5.09 5.94 8.55
10 3.22 4.06 4.73 6.82
15 2.70 3.41 3.97 5.72
30 1.87 2.35 2.75 3.95
60 1.20 1.52 1.77 2.55

120 0.74 0.93 1.09 1.57

Time Intensity Frequency Tabulation
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Colorado Springs, CO

9/15/17
Calculated by: KRK

Weighted Imperviousness Calculations-Existing Conditions

AREA AREA ROOF ROOF LANDSCAPE LANDSCAPE PAVEMENT PAVEMENT WEIGHTED
(SF) (Acres) AREA IMPERVIOUSNESS C2 C5 C10 C100 AREA IMPERVIOUSNESS* C2 C5 C10 C100 AREA IMPERVIOUSNESS C2 C5 C10 C100 IMPERVIOUSNESS C2 C5 C10 C100

W1 4,066,927 93.36 0 90% 0.71 0.73 0.75 0.82 4,066,927 0% 0.04 0.15 0.25 0.50 0 100% 0.89 0.90 0.92 0.96 0.0% 0.04 0.15 0.25 0.50
W2 2,020,218 46.38 0 90% 0.71 0.73 0.75 0.82 2,020,218 0% 0.04 0.15 0.25 0.50 0 100% 0.89 0.90 0.92 0.96 0.0% 0.04 0.15 0.25 0.50
W3 3,907,936 89.71 0 90% 0.71 0.73 0.75 0.82 3,907,936 0% 0.04 0.15 0.25 0.50 0 100% 0.89 0.90 0.92 0.96 0.0% 0.04 0.15 0.25 0.50
W4 2,654,321 60.93 0 90% 0.71 0.73 0.75 0.82 2,654,321 0% 0.04 0.15 0.25 0.50 0 100% 0.89 0.90 0.92 0.96 0.0% 0.04 0.15 0.25 0.50
W5 2,761,394 63.39 0 90% 0.71 0.73 0.75 0.82 2,761,394 0% 0.04 0.15 0.25 0.50 0 100% 0.89 0.90 0.92 0.96 0.0% 0.04 0.15 0.25 0.50
W6 4,026,580 92.44 0 90% 0.71 0.73 0.75 0.82 4,026,580 0% 0.04 0.15 0.25 0.50 0 100% 0.89 0.90 0.92 0.96 0.0% 0.04 0.15 0.25 0.50
E1 3,115,271 71.52 0 90% 0.71 0.73 0.75 0.82 3,115,271 0% 0.04 0.15 0.25 0.50 0 100% 0.89 0.90 0.92 0.96 0.0% 0.04 0.15 0.25 0.50
E2 3,556,254 81.64 0 90% 0.71 0.73 0.75 0.82 3,556,254 0% 0.04 0.15 0.25 0.50 0 100% 0.89 0.90 0.92 0.96 0.0% 0.04 0.15 0.25 0.50
E3 4,217,688 96.82 0 90% 0.71 0.73 0.75 0.82 4,217,688 0% 0.04 0.15 0.25 0.50 0 100% 0.89 0.90 0.92 0.96 0.0% 0.04 0.15 0.25 0.50
E4 4,010,275 92.06 0 90% 0.71 0.73 0.75 0.82 4,010,275 0% 0.04 0.15 0.25 0.50 0 100% 0.89 0.90 0.92 0.96 0.0% 0.04 0.15 0.25 0.50

TOTAL 34,336,864 788.27 0 90% 0.71 0.73 0.75 0.82 34,336,864 0% 0.04 0.15 0.25 0.50 0 100% 0.89 0.90 0.92 0.96 0.0% 0.04 0.15 0.25 0.50
*C values and imperviousness are based on Pasture and Meadow from Table 6-6 of the Colorado Springs DCM

SUB-BASIN
ROOF LANDSCAPE PAVEMENT WEIGHTED COEFFICIENTS
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Colorado Springs, CO

6/13/2018
Calculated by: KRK

Palmer Solar Watercourse Coefficient
Existing Runoff Calculations Forest & Meadow 2.50 Short Grass Pasture & Lawns 7.00 Grassed Waterway 15.00
Time of Concentration Fallow or Cultivation 5.00 Nearly Bare Ground 10.00 Paved Area & Shallow Gutter 20.00

SUB-BASIN INITIAL / OVERLAND TRAVEL TIME T(c) CHECK* FINAL
DATA TIME T(t) (URBANIZED BASINS) T(c)

DESIGN DRAIN AREA AREA C(5) Length Slope T(i) Length Slope Coeff. Velocity T(t) COMP. TOTAL L/180+10
POINT BASIN sq. ft. ac. ft. % min ft. % fps min. T(c) LENGTH min.

W1 W1 4,066,927 93.36 0.15 300 4.2% 18.8 0 0.0% 7.00 0.0 0.0 18.8 300 11.7 11.7
W2 W2 2,020,218 46.38 0.15 300 4.9% 17.7 0 0.0% 7.00 0.0 0.0 17.7 300 11.7 11.7
W3 W3 3,907,936 89.71 0.15 300 4.8% 17.9 0 0.0% 7.00 0.0 0.0 17.9 300 11.7 11.7
W4 W4 2,654,321 60.93 0.15 300 4.2% 18.8 0 0.0% 7.00 0.0 0.0 18.8 300 11.7 11.7
W5 W5 2,761,394 63.39 0.15 300 4.2% 18.7 0 0.0% 7.00 0.0 0.0 18.7 300 11.7 11.7
W6 W6 4,026,580 92.44 0.15 300 4.2% 18.7 0 0.0% 7.00 0.0 0.0 18.7 300 11.7 11.7
E1 E1 3,115,271 71.52 0.15 300 1.9% 24.3 0 0.0% 7.00 0.0 0.0 24.3 300 11.7 11.7
E2 E2 3,556,254 81.64 0.15 300 3.3% 20.2 0 0.0% 7.00 0.0 0.0 20.2 300 11.7 11.7
E3 E3 4,217,688 96.82 0.15 300 1.0% 30.1 0 0.0% 7.00 0.0 0.0 30.1 300 11.7 11.7
E4 E4 4,010,275 92.06 0.15 300 2.5% 22.2 0 0.0% 7.00 0.0 0.0 22.2 300 11.7 11.7
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Calculated by: KRK

Palmer Solar
Existing Runoff Calculations Design Storm 5 Year
(Rational Method Procedure)

BASIN INFORMATION
DESIGN DRAIN AREA RUNOFF T(c) C x A I Q T(c) C x A I Q
POINT BASIN ac. COEFF min in/hr cfs min in/hr cfs

W1 W1 93.36 0.15 18.8 14.00 3.05 42.67
W2 W2 46.38 0.15 17.7 6.96 3.14 21.85
W3 W3 89.71 0.15 17.9 13.46 3.12 42.04
W4 W4 60.93 0.15 18.8 9.14 3.05 27.85
W5 W5 63.39 0.15 18.7 9.51 3.06 29.05
W6 W6 92.44 0.15 18.7 13.87 3.06 42.36
E1 E1 71.52 0.15 24.3 10.73 2.66 28.49
E2 E2 81.64 0.15 20.2 12.25 2.94 35.95
E3 E3 96.82 0.15 30.1 14.52 2.35 34.11
E4 E4 92.06 0.15 22.2 13.81 2.79 38.54

NOTES
DIRECT RUNOFF CUMMULATIVE RUNOFF
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Calculated by: KRK

Palmer Solar
Existing Runoff Calculations Design Storm 10 Year
(Rational Method Procedure)

BASIN INFORMATION DIRECT RUNOFF
DESIGN DRAIN AREA RUNOFF T(c) C x A I Q T(c) C x A I Q
POINT BASIN ac. COEFF min in/hr cfs min in/hr cfs

W1 W1 93.36 0.25 18.8 23.34 3.55 82.97 0.00
W2 W2 46.38 0.25 17.7 11.59 3.67 42.50 0.00
W3 W3 89.71 0.25 17.9 22.43 3.64 81.74 0.00
W4 W4 60.93 0.25 18.8 15.23 3.55 54.15 0.00
W5 W5 63.39 0.25 18.7 15.85 3.56 56.49 0.00
W6 W6 92.44 0.25 18.7 23.11 3.56 82.37 0.00
E1 E1 71.52 0.25 24.3 17.88 3.10 55.40 0.00
E2 E2 81.64 0.25 20.2 20.41 3.42 69.89 0.00
E3 E3 96.82 0.25 30.1 24.21 2.74 66.33 0.00
E4 E4 92.06 0.25 22.2 23.02 3.26 74.94 0.00

CUMMULATIVE RUNOFF
NOTES
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6/13/2018
Calculated by: KRK

Palmer Solar
Existing Runoff Calculations Design Storm 100 Year
(Rational Method Procedure)

BASIN INFORMATION DIRECT RUNOFF
DESIGN DRAIN AREA RUNOFF T(c) C x A I Q T(c) C x A I Q
POINT BASIN ac. COEFF min in/hr cfs min in/hr cfs

W1 W1 93.36 0.50 18.8 46.68 5.12 238.95 0.00
W2 W2 46.38 0.50 17.7 23.19 5.28 122.39 0.00
W3 W3 89.71 0.50 17.9 44.86 5.25 235.41 0.00
W4 W4 60.93 0.50 18.8 30.47 5.12 155.95 0.00
W5 W5 63.39 0.50 18.7 31.70 5.13 162.69 0.00
W6 W6 92.44 0.50 18.7 46.22 5.13 237.23 0.00
E1 E1 71.52 0.50 24.3 35.76 4.46 159.54 0.00
E2 E2 81.64 0.50 20.2 40.82 4.93 201.30 0.00
E3 E3 96.82 0.50 30.1 48.41 3.95 191.04 0.00
E4 E4 92.06 0.50 22.2 46.03 4.69 215.84 0.00

CUMMULATIVE RUNOFF
NOTES



DESIGN
 POINT

BASIN
DESIGNATION

BASIN AREA
(ACRES)

DIRECT 5-YR
RUNOFF (CFS)

DIRECT 100-YR
RUNOFF (CFS)

1 W1 93.36 42.67 238.95
2 W2 46.38 21.85 122.39
3 W3 89.71 42.04 235.41
4 W4 60.93 27.85 155.95
5 W5 63.39 29.05 162.69
6 W6 92.44 42.36 237.23
7 E1 71.52 28.49 159.54
8 E2 81.64 35.95 201.30
9 E3 96.82 34.11 191.04

10 E4 92.06 38.54 215.84

SUMMARY - PROPOSED RUNOFF TABLE
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Calculated by:KRK

I= 28.5 P1

(10+TD)0.786

Where:
I = rainfall intensity (inches per hour)

P1 = one-hour rainfall depth (inches) from Table 6-2 One-hour Point Rainfall Depth
City of Colorado Springs Drainage Design

TC = storm duration (minutes)

2-yr 5-yr 10-yr 100-yr
P1 = 1.19 1.50 1.75 2.52

TIME 2 YR 5 YR 10 YR 100 YR
5 4.04 5.09 5.94 8.55
10 3.22 4.06 4.73 6.82
15 2.70 3.41 3.97 5.72
30 1.87 2.35 2.75 3.95
60 1.20 1.52 1.77 2.55

120 0.74 0.93 1.09 1.57

Time Intensity Frequency Tabulation
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Colorado Springs, CO

9/15/17
Calculated by: KRK

Weighted Imperviousness Calculations-Existing Conditions

AREA AREA ROOF ROOF LANDSCAPE LANDSCAPE GRAVEL PAVEMENT WEIGHTED
(SF) (Acres) AREA IMPERVIOUSNESS C2 C5 C10 C100 AREA IMPERVIOUSNESS* C2 C5 C10 C100 AREA IMPERVIOUSNESS C2 C5 C10 C100 IMPERVIOUSNESS C2 C5 C10 C100

W1 4,066,927 93.36 0 90% 0.71 0.73 0.75 0.82 3,999,450 0% 0.04 0.15 0.25 0.50 67,477 80% 0.60 0.63 0.66 0.74 1.3% 0.05 0.16 0.26 0.50
W2 2,020,218 46.38 0 90% 0.71 0.73 0.75 0.82 2,004,140 0% 0.04 0.15 0.25 0.50 16,078 80% 0.60 0.63 0.66 0.74 0.6% 0.04 0.15 0.25 0.50
W3 3,907,936 89.71 0 90% 0.71 0.73 0.75 0.82 3,893,127 0% 0.04 0.15 0.25 0.50 14,809 80% 0.60 0.63 0.66 0.74 0.3% 0.04 0.15 0.25 0.50
W4 2,654,321 60.93 0 90% 0.71 0.73 0.75 0.82 2,639,367 0% 0.04 0.15 0.25 0.50 14,954 80% 0.60 0.63 0.66 0.74 0.5% 0.04 0.15 0.25 0.50
W5 2,761,394 63.39 0 90% 0.71 0.73 0.75 0.82 2,714,029 0% 0.04 0.15 0.25 0.50 47,365 80% 0.60 0.63 0.66 0.74 1.4% 0.05 0.16 0.26 0.50
W6 4,026,580 92.44 0 90% 0.71 0.73 0.75 0.82 3,949,349 0% 0.04 0.15 0.25 0.50 77,231 80% 0.60 0.63 0.66 0.74 1.5% 0.05 0.16 0.26 0.50
E1 3,115,271 71.52 0 90% 0.71 0.73 0.75 0.82 3,025,328 0% 0.04 0.15 0.25 0.50 89,943 80% 0.60 0.63 0.66 0.74 2.3% 0.06 0.16 0.26 0.51
E2 3,556,254 81.64 0 90% 0.71 0.73 0.75 0.82 3,546,510 0% 0.04 0.15 0.25 0.50 9,744 80% 0.60 0.63 0.66 0.74 0.2% 0.04 0.15 0.25 0.50
E3 4,217,688 96.82 0 90% 0.71 0.73 0.75 0.82 4,190,139 0% 0.04 0.15 0.25 0.50 27,549 80% 0.60 0.63 0.66 0.74 0.5% 0.04 0.15 0.25 0.50
E4 4,010,275 92.06 0 90% 0.71 0.73 0.75 0.82 3,969,847 0% 0.04 0.15 0.25 0.50 40,428 80% 0.60 0.63 0.66 0.74 0.8% 0.05 0.15 0.25 0.50

TOTAL 34,336,864 788.27 0 90% 0.71 0.73 0.75 0.82 33,931,286 0% 0.04 0.15 0.25 0.50 405,578 80% 0.60 0.63 0.66 0.74 0.9% 0.05 0.16 0.25 0.50
*C values and imperviousness are based on Pasture and Meadow and Gravel Road from Table 6-6 of the Colorado Springs DCM

SUB-BASIN
ROOF LANDSCAPE PAVEMENT WEIGHTED COEFFICIENTS



096495003 Palmer Solar
Drainage Report

Colorado Springs, CO

6/13/2018
Calculated by: KRK

Palmer Solar Watercourse Coefficient
Existing Runoff Calculations Forest & Meadow 2.50 Short Grass Pasture & Lawns 7.00 Grassed Waterway 15.00
Time of Concentration Fallow or Cultivation 5.00 Nearly Bare Ground 10.00 Paved Area & Shallow Gutter 20.00

SUB-BASIN INITIAL / OVERLAND TRAVEL TIME T(c) CHECK* FINAL
DATA TIME T(t) (URBANIZED BASINS) T(c)

DESIGN DRAIN AREA AREA C(5) Length Slope T(i) Length Slope Coeff. Velocity T(t) COMP. TOTAL L/180+10
POINT BASIN sq. ft. ac. ft. % min ft. % fps min. T(c) LENGTH min.

W1 W1 4,066,927 93.36 0.16 300 4.2% 18.6 0 0.0% 7.00 0.0 0.0 18.6 18.6
W2 W2 2,020,218 46.38 0.15 300 4.9% 17.7 0 0.0% 7.00 0.0 0.0 17.7 17.7
W3 W3 3,907,936 89.71 0.15 300 4.8% 17.8 0 0.0% 7.00 0.0 0.0 17.8 17.8
W4 W4 2,654,321 60.93 0.15 300 4.2% 18.7 0 0.0% 7.00 0.0 0.0 18.7 18.7
W5 W5 2,761,394 63.39 0.16 300 4.2% 18.5 0 0.0% 7.00 0.0 0.0 18.5 18.5
W6 W6 4,026,580 92.44 0.16 300 4.2% 18.5 0 0.0% 7.00 0.0 0.0 18.5 18.5
E1 E1 3,115,271 71.52 0.16 300 1.9% 24.0 0 0.0% 7.00 0.0 0.0 24.0 24.0
E2 E2 3,556,254 81.64 0.15 300 3.3% 20.2 0 0.0% 7.00 0.0 0.0 20.2 20.2
E3 E3 4,217,688 96.82 0.15 300 1.0% 30.0 0 0.0% 7.00 0.0 0.0 30.0 30.0
E4 E4 4,010,275 92.06 0.15 300 2.5% 22.1 0 0.0% 7.00 0.0 0.0 22.1 22.1



096495003 Palmer Solar
Drainage Report

Colorado Springs, CO

6/13/2018
Calculated by: KRK

Palmer Solar
Existing Runoff Calculations Design Storm 5 Year
(Rational Method Procedure)

BASIN INFORMATION
DESIGN DRAIN AREA RUNOFF T(c) C x A I Q T(c) C x A I Q
POINT BASIN ac. COEFF min in/hr cfs min in/hr cfs

W1 W1 93.36 0.16 18.6 14.75 3.06 45.18
W2 W2 46.38 0.15 17.7 7.13 3.14 22.41
W3 W3 89.71 0.15 17.8 13.62 3.13 42.67
W4 W4 60.93 0.15 18.7 9.31 3.06 28.43
W5 W5 63.39 0.16 18.5 10.03 3.07 30.82
W6 W6 92.44 0.16 18.5 14.72 3.07 45.21
E1 E1 71.52 0.16 24.0 11.72 2.67 31.34
E2 E2 81.64 0.15 20.2 12.35 2.94 36.26
E3 E3 96.82 0.15 30.0 14.83 2.35 34.90
E4 E4 92.06 0.15 22.1 14.25 2.80 39.88

NOTES
DIRECT RUNOFF CUMMULATIVE RUNOFF



096495003 Palmer Solar
Drainage Report

Colorado Springs, CO

6/13/2018
Calculated by: KRK

Palmer Solar
Existing Runoff Calculations Design Storm 10 Year
(Rational Method Procedure)

BASIN INFORMATION DIRECT RUNOFF
DESIGN DRAIN AREA RUNOFF T(c) C x A I Q T(c) C x A I Q
POINT BASIN ac. COEFF min in/hr cfs min in/hr cfs

W1 W1 93.36 0.26 18.6 23.98 3.57 85.70 0.00
W2 W2 46.38 0.25 17.7 11.75 3.67 43.05 0.00
W3 W3 89.71 0.25 17.8 22.57 3.65 82.48 0.00
W4 W4 60.93 0.25 18.7 15.37 3.56 54.80 0.00
W5 W5 63.39 0.26 18.5 16.29 3.58 58.40 0.00
W6 W6 92.44 0.26 18.5 23.84 3.58 85.43 0.00
E1 E1 71.52 0.26 24.0 18.73 3.12 58.42 0.00
E2 E2 81.64 0.25 20.2 20.50 3.42 70.21 0.00
E3 E3 96.82 0.25 30.0 24.47 2.75 67.18 0.00
E4 E4 92.06 0.25 22.1 23.40 3.26 76.37 0.00

CUMMULATIVE RUNOFF
NOTES



096495003 Palmer Solar
Drainage Report

Colorado Springs, CO

6/13/2018
Calculated by: KRK

Palmer Solar
Existing Runoff Calculations Design Storm 100 Year
(Rational Method Procedure)

BASIN INFORMATION DIRECT RUNOFF
DESIGN DRAIN AREA RUNOFF T(c) C x A I Q T(c) C x A I Q
POINT BASIN ac. COEFF min in/hr cfs min in/hr cfs

W1 W1 93.36 0.50 18.6 47.05 5.15 242.18 0.00
W2 W2 46.38 0.50 17.7 23.28 5.28 122.85 0.00
W3 W3 89.71 0.50 17.8 44.94 5.26 236.51 0.00
W4 W4 60.93 0.50 18.7 30.55 5.13 156.80 0.00
W5 W5 63.39 0.50 18.5 31.96 5.16 164.93 0.00
W6 W6 92.44 0.50 18.5 46.64 5.16 240.73 0.00
E1 E1 71.52 0.51 24.0 36.25 4.49 162.88 0.00
E2 E2 81.64 0.50 20.2 40.87 4.93 201.56 0.00
E3 E3 96.82 0.50 30.0 48.56 3.95 192.02 0.00
E4 E4 92.06 0.50 22.1 46.25 4.70 217.41 0.00

CUMMULATIVE RUNOFF
NOTES



DESIGN
 POINT

BASIN
DESIGNATION

BASIN AREA
(ACRES)

DIRECT 5-YR
RUNOFF (CFS)

DIRECT 100-YR
RUNOFF (CFS)

1 W1 93.36 45.18 242.18
2 W2 46.38 22.41 122.85
3 W3 89.71 42.67 236.51
4 W4 60.93 28.43 156.80
5 W5 63.39 30.82 164.93
6 W6 92.44 45.21 240.73
7 E1 71.52 31.34 162.88
8 E2 81.64 36.26 201.56
9 E3 96.82 34.90 192.02

10 E4 92.06 39.88 217.41

SUMMARY - PROPOSED RUNOFF TABLE
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PROJECT LOCATION

Preliminary Drainage Report, June 22,2018
Palmer Solar Facility, El Paso County, CO

Additionally, the Site runoff and storm drain facilities will not adversely affect the downstream
and surrounding developments, including Fountain Creek.

REFERENCES

1. City of Colorado Springs Drainage Criteria Manual, May 2014.

2. Urban Drainage and Flood Control District Drainage Criteria Manual (UDFCDCM), Vol. 1,
prepared by Wright-McLaughlin Engineers, June 2001, with latest revisions.

3. Flood Insurance Rate Map, El Paso County, Colorado and Incorporated Areas, Map
Number 08041C0970F and 08041C1160F, Effective Date March 17, 1997, prepared by
the Federal Emergency Management Agency (FEMA).
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NRCS soil data is available for this Site and it has been noted that soils onsite are generally
USCS Type C and D. There are no major drainage ways or irrigation facilities within the Site.
The Site does not currently provide water quality or detention for the Project area.  The existing
land use is undeveloped vacant land. The proposed land use is a solar facility with native
ground cover. Additional information on specific soil types and other geotechnical information,
reference the Geotechnical Engineering Report for CO404 Palmer Solar Facility prepared by
Terracon Consultants, Inc. dated May 21, 2018.

DRAINAGE CRITERIA

REGULATIONS

The proposed storm facilities are designed to be in compliance with the El Paso County
Drainage Criteria Manual Volume 1 and 2 (the “CRITERIA”) and the Urban Storm Drainage
Criteria Manual (the “MANUAL”).  Site drainage is not significantly impacted by such constraints
as utilities or existing development.

City of Colorado Springs and El Paso County “Drainage Criteria Manual (DCM)”, dated November, 1991, the
El Paso County “Engineering Criteria Manual”, Chapter 6 and Section 3.2.1 Chapter 13 of the City of
Colorado Springs Drainage Criteria Manual dated May 2014,

Preliminary Drainage Report, June 22,2018
Palmer Solar Facility, El Paso County, CO

PURPOSE AND SCOPE OF STUDY

The purpose of this preliminary drainage report is to provide the hydrologic and hydraulic
calculations and to document the drainage design methodology in support of the proposed
Palmer Solar Facility (“the Project”) for JSI Construction Group LLC.  The Project is located
within the jurisdictional limits of El Paso county, therefore Volumes 1 and 2 of the El Paso
County Drainage Criteria Manual were used as the guidelines for the hydrologic and hydraulic
design components.

GENERAL PROJECT DESCRIPTION

The Project is located on approximately 523 acres of land approximately 3.5 miles southeast of
Fountain, Colorado within El Paso County (the “Site”).  More specifically, the Site is located
north of Birdsall Road, approximately 1 mile east of Old Pueblo Road.  The Site is split into two
primary array areas, the first being Array Area 1 located along the west boundary of the Site and
the second being Array Area 2 located along the east boundary of the Site.  A vicinity map has
been provided in the Appendix of this report.  The Site is currently owned by the Woodmoor
Water and Sanitation District (the “District”) and will be leased to JSI Construction Group LLC to
develop the Project.

Improvements will consist of clearing and grubbing, weed control, native seeding, gravel access
road construction, overlot grading, solar array installation, roadside ditches, drainage swales
and two proposed permanent sediment basins.

ALTA and topographic field survey was completed for the Project by Clark Land Surveying Inc.
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HYDRAULICS
Hydraulic calculations for the proposed culverts and drainage swale
Final Drainage Report.

EXISTING DRAINAGE CONDITIONS
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2. Urban Drainage and Flood Control District Drainage Criteria Manual (UDFCDCM
prepared by Wright-McLaughlin Engineers, June 2001, with latest revisions.
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