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FINAL DRAINAGE REPORT FOR
HUNSINGER SUBDIVISION
LOT 10, VAC W 20.0 FT OF OTERO AVE ADJ, BLK B CPRING CREST AMD FIL - LOT K, VAC W 20.0
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ADJ, BLK B SPRING CREST FIL 2
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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 preparing this report.

L Ducett, P.E. 32339 Date

OWNER/DEVELOPER’S STATEMENT:

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

Authorized Signature Date

Printed Name, Title

Business Name

Address

EL PASO COUNTY:

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

Jennifer Irvine, P.E. Date
County Engineer / ECM Administrator

Conditions:
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LOT K, VAC W 20.0 FT OF OTERO AVE ADJ, BLK B SPRING CREST FIL NO 2 -
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10140 OTERO AVENUE
COLORADO SPRINGS, COLORADO

PURPOSE AND JUSTIFICATION
The purpose of this Final Drainage Report is to identify and analyze the existing drainage patterns,

determine existing runoff quantities, and analyze the current development of this site as a
residential subdivision. These lots have previously been platted and have not been part of previous

drainage studies.

GENERAL DESCRIPTION

This Final Drainage Report for “HUNSINGER SUBDIVISION”, located at 10140 Otero Road, is
an analysis of an approximately 697,800 sf (16.02 ac) basin. The site is platted as LOT 10, VAC
W 20.0 FT OF OTERO AVE ADJ, BLK B CPRING CREST AMD FIL - LOT K, VAC W 20.0
FT OF OTERO AVE ADJ, BLK B SPRING CREST FIL NO 2 - LOT L, VAC W 20.0 FT OF
OTERO AVE ADJ, BLK B SPRING CREST FIL 2; with Lot 10 currently in use as a residence,
and Lot K and Lot L currently being grazing/pasture land. The proposed development is a

subdivision into five residential lots.

The site is in the northwest quarter of Section 28, Township 12 South, Range 66 West of the 6
Principal Meridian within El Paso County. The parcels are bounded to the north by Old Ranch
Road, to the east and south by Otero Avenue, and to the west by Lot 9 & E 153.00 ft of Lot 8 Blk
B Spring Crest AMD Fil and Lot M, Vac W 20.0 ft of Otero Ave, Blk B Spring Crest Fil 2. (See
vicinity map, Appendix A).

The site lies within the Kettle Creek Basin, with storm runoff draining into Kettle Creek at the

southwest corner of the subdivision.

The site consists of 52% Columbine gravelly sandy loam (hydrologic group “A”) and 48%
Stapleton-Bernal sandy loams (hydrologic group “B”) per the USDA, NRCS web soil survey. The



hydrologic group “A” was used to represent the soil types and determine the onsite basin overland

flow. (See map in appendix)

The study area consists of mostly undeveloped land, which currently includes a residence and
grazing/pasture land, with mostly grass and dirt surfaces. The southwest corner of the study area
is wooded, with a smaller number of trees scattered about the remainder of the study area.
Approximately 1% of the study area is currently impervious (from roofs) and none of the study
area is currently paved. The site currently drains toward the southwest, with an average slope of

12%.

EXISTING DRAINAGE CONDITIONS

There are seven existing structures, and Kettle Creek, in the southwest corner of the site. There is
an existing drainage channel on the east and south sides of the site along Otero Avenue that drains
into Kettle Creek on the site. There are two pond areas on the site, and two culverts along Otero

Avenue for drive access’ for the existing structures.

There are two offsite basins along the north side of the site where Old Ranch Road drains onto the
site (as sheet flow). Offsite basin OS-1 is 0.37 acres and drains to Design Point Z. Offsite basin
OS-1 has flows of Qs = 1.2 cfs and Q100 = 2.7 cfs. These flows are based on approximately 50%
of the basin being impervious (half is paved and half is native grasses). See attached Existing

Drainage Map (in appendix).

Offsite basin OS-2 is 0.17 acres and drains to Design Point Y. Offsite basin OS-2 has flows of Qs
= 0.4 cfs and Q100 = 1.2 cfs. These flows are based on approximately 50% of the basin being
impervious (half is paved and half is native grasses). See attached Existing Drainage Map (in

appendix).

The site has one existing drainage basin (EX-A) which is 16.02 acres and drains to Design Point
A. Drainage basin EX-A has flows of Qs =4.7 cfs and Q100 = 34.3 cfs. These flows are bases on
approximately 1% of the basin being impervious. See attached Existing Drainage Map (in

appendix). Some of the current drainage flows directly into Kettle Creek and some flows into a



drainage channel along Otero Avenue before flowing into Kettle Creek. All of the drainage enters

Kettle Creek onsite.

PROPOSED DRAINAGE CONDITIONS

In the proposed condition the drainage pattern for the site will remain essentially unchanged. No
significant grading is proposed as part of this subdivision. The impervious area for the site has
been set at 11% at the direction of El Paso County. Drainage will continue to flow into Kettle

Creek on the southwest corner of the site.

There are two offsite basins along the north side of the site where Old Ranch Road drains onto the
site (as sheet flow). Offsite basin OS-1 is 0.37 acres and drains to Design Point Z. Offsite basin
OS-1 has flows of Qs = 1.2 cfs and Q100 = 2.7 cfs. These flows are based on approximately 50%
of the basin being impervious (half is paved and half is native grasses). See attached Existing

Drainage Map (in appendix).

Offsite basin OS-2 is 0.17 acres and drains to Design Point Y. Offsite basin OS-2 has flows of Qs
= 0.4 cfs and Qo0 = 1.2 cfs. These flows are based on approximately 50% of the basin being
impervious (half is paved and half is native grasses). See attached Existing Drainage Map (in

appendix).

Basin PR-1 (16.02 acres) covers the entire site and includes roof area, gravel surfaces, and
dirt/grass surfaces that sheet and channel flows to the southwest corner of the basin and Design
Point 1, where Kettle Creek leaves the site. Basin PR-1 flow is 9.4 cfs for the 5 year event and

41.5 cfs for the 100 year event. These flows are bases on 11% of the basin being impervious.
Flows within basin PR-1 will include only surface routing (no pipe routing). Surface routing
includes sheet flow and channel flow directly into Kettle Creek and sheet flow into a channel along

Otero Avenue before the channel flows into Kettle Creek on the southwest corner of the site.

The two existing pond areas onsite will be filled in or breached as part of this development.



Please see detailed calculations in the appendix.

In an effort to protect receiving water and as part of the “four-step process to minimize adverse
impacts of urbanization” this site was analyzed in the following manner (note: this is not an urban
site):

1. Reduce Runoff- The proposed lots will be rural residential on 2.5 acre lots. The percent
impervious has been set at 11% and was previously estimated to be lower than that. The
vast majority of the site is expected to remain in a primarily natural condition (lots of native
grasses with some bushes and trees). Due to this the impervious areas of the site will be
scatters around the site and will likely all be surrounded by natural/pervious areas.

2. Stabilize Drainageways- The only existing or proposed drainage channel onsite is the Sand
Creek channel, which is on a portion of the site that has already been developed (existing
residence). There are no drainage channels in the to be developed area of the site to be
stabilized.

3. Provide Water Quality Capture Volume (WQCV)- Water quality is not required for this

site due to the disturbed area being less than one acre.

4. Consider Need for Industrial and Commercial BMPs/ / Update step 3 'to also reference ECM

industrial and commercial BMPs do not apply. Appendix 1.7.1.B which notes fqr
development areas of low density (rural)

housing (2.5 acre or larger lots) WQCV is
HYDROLOGIC CALCULATIONS not required.

Hydrologic calculations were performed using the City of Colorado Springs Storm Drainage
Design Criteria Manual Volumes 1 & 2 May 2014. The Rational Method was used to estimate

storm water runoff anticipated from design storms with 5-year and 100-year recurrence intervals.

HYDRAULIC CALCULATIONS
Not applicable.

WATER QUALITY
As the disturbed area included in this subdivision (from proposed building pads and 20’ wide
drive access ways) is less than one acre, no water quality treatment is required. Additionally, the

percent impervious set for the subdivision is only 11%.


dsdlaforce
Callout
Update step 3 to also reference ECM Appendix I.7.1.B which notes for development areas of low density (rural) housing (2.5 acre or larger lots) WQCV is not required.


Kettle Creek DBPS was not adopted by the
County.

1. Update to include the DBPS in the reference
section

2. Provide the supporting sections of the DBPS in
the appendix.

TTOOU COITIOT UCTCIITIOI IS TUT PTOPUSTT S part OT UIrs evelopment due the Drat age Basin
Planning Study For Kettle Creek Basin not requiring flood control for this site, this development

being for low density residential, and the disturbed area being less than one acre.

FLOODPLAIN STATEMENT
Approximately 0.43 ac of the southwest corner of the site is within the designated F.E.M.A. 100
year flood plain of Kettle Creek per Flood Insurance Rate Map No. 08041C0506 F dated March
17, 1997 (see appendix and drainage maps). The 100 year flood elevation is shgwn as 6,631 feet

on the site.

No changes to the lot lines in or adjacent to this flood plain are proposed as partfof this subdivision.

Additionally, no new structures are proposed in the proposed lot that includeg this flood plain.

EROSION CONTROL
As no significant grading is proposed as part of this subdivision, no erosion ¢ontrol measures have

been included.

Include a comparative analysis b/w
existing and developed flow rates. Based
CONSTRUCTION COST OPINION on your analysis state whether the
increase is negligible and therefore not

Not applicable. warrant flood control detention.

DRAINAGE FEES

The existing site is in the Kettle Creek Basin (# FOMO3000). 2018 drainage fees due prior to

final plat recordation for the Hunsinger Subdivision are as follows:

DRAINAGE FEES: 16 acx 11% imp = 1.76 imp ac x $9,287 per imp ac = $ 16,345
TOTAL $ 16,345

There are no associated bridge fees in the Kett

MAINTENANCE

Not applicable. - -
Update fee calculation per ECM 3.10.2a. Low density

lots qualify for a 25% reduction in drainage fees.



dsdlaforce
Callout
Update fee calculation per ECM 3.10.2a.  Low density lots qualify for a 25% reduction in drainage fees.

dsdlaforce
Callout
Include a comparative analysis b/w existing and developed flow rates.  Based on your analysis state whether the increase is negligible and therefore not warrant flood control detention.

dsdlaforce
Callout
Kettle Creek DBPS was not adopted by the County.  
1. Update to include the DBPS in the reference section
2. Provide the supporting sections of the DBPS in the appendix.


SUMMARY

Subdivision of this site will not adversely affect the surrounding development. In the proposed
condition the drainage pattern for the site will remain essentially unchanged. No significant
grading is proposed as part of this subdivision. Water quality is not required due to the disturbed

area included in this subdivision being less than 1 acre.

PREPARED BY:
TERRA NOVA ENGINEERING, INC.

Luanne Ducett, P.E.
President

Jobs//1609.00/Drainage/160900 Final Drainage Report.docx
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Soil Map—EI Paso County Area, Colorado
(Hunsinger Subdivision)
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Map projection: Web Mercator Comer coordinates: WGS84 Edge tics: UTM Zone 13N WGS84
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Soil Map—EI Paso County Area, Colorado
(Hunsinger Subdivision)
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Soil Map—EI Paso County Area, Colorado

Hunsinger Subdivision

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
19 Columbine gravelly sandy 8.8 51.7%
loam, 0 to 3 percent slopes
85 Stapleton-Bernal sandy loams, 8.2 48.3%
3 to 20 percent slopes
Totals for Area of Interest 16.9 100.0%

UsDA  Natural Resources
== Conservation Service

Web Soil Survey

National Cooperative Soil Survey

5/23/2018
Page 3 of 3



Map Unit Description: Columbine gravelly sandy loam, O to 3 percent slopes---El Paso County Hunsinger Subdivision
Area, Colorado

El Paso County Area, Colorado

19—Columbine gravelly sandy loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 367p
Elevation: 6,500 to 7,300 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 46 to 50 degrees F
Frost-free period: 125 to 145 days
Farmland classification: Not prime farmland

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

Description of Columbine

Setting
Landform: Fan terraces, fans, flood plains
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Typical profile
A - 0to 14 inches: gravelly sandy loam
C - 14 to 60 inches: very gravelly loamy sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High to
very high (5.95 to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 2.5 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: Gravelly Foothill (R049BY214CO)
Hydric soil rating: No

Minor Components

Fluvaquentic haplaquolls
Percent of map unit:
Landform: Swales

USDA  Natural Resources Web Soil Survey 5/23/2018

=== Conservation Service National Cooperative Soil Survey Page 1 of 2



Map Unit Description: Columbine gravelly sandy loam, O to 3 percent slopes---El Paso County
Area, Colorado

Hunsinger Subdivision

Hydric soil rating: Yes

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

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

Data Source Information

Soil Survey Area: EIl Paso County Area, Colorado
Survey Area Data: Version 15, Oct 10, 2017

UsDA  Natural Resources Web Soil Survey
==l Conservation Service National Cooperative Soil Survey

5/23/2018
Page 2 of 2



Map Unit Description: Stapleton-Bernal sandy loams, 3 to 20 percent slopes---El Paso County
Area, Colorado

Hunsinger Subdivision

El Paso County Area, Colorado

85—Stapleton-Bernal sandy loams, 3 to 20 percent slopes

Map Unit Setting
National map unit symbol: 36b1
Elevation: 6,500 to 6,800 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 46 to 48 degrees F
Frost-free period: 125 to 145 days
Farmland classification: Not prime farmland

Map Unit Composition
Stapleton and similar soils: 40 percent
Bernal and similar soils: 30 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Stapleton

Setting
Landform: Hills
Landform position (three-dimensional): Crest, side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy alluvium derived from arkose

Typical profile
A -0to 11 inches: sandy loam
Bw - 11 to 17 inches: gravelly sandy loam
C - 17 to 60 inches: gravelly loamy sand

Properties and qualities

Slope: 3 to 15 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Well drained

Runoff class: Low

Capacity of the most limiting layer to transmit water (Ksat): High
(2.00 to 6.00 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

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

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: Gravelly Foothill (R049BY214CO)
Hydric soil rating: No

USDA  Natural Resources Web Soil Survey

=== Conservation Service National Cooperative Soil Survey

5/23/2018
Page 1 of 2



Map Unit Description: Stapleton-Bernal sandy loams, 3 to 20 percent slopes---El Paso County
Area, Colorado

Hunsinger Subdivision

Description of Bernal

Setting
Landform: Hills
Landform position (three-dimensional): Crest, side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Residuum weathered from sandstone

Typical profile
A - 0to 4 inches: sandy loam
Bt - 4 to 11 inches: sandy clay loam
C - 11 to 13 inches: sandy loam
R - 13 to 17 inches: unweathered bedrock

Properties and qualities
Slope: 3 to 20 percent
Depth to restrictive feature: 8 to 20 inches to lithic bedrock
Natural drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat):
Moderately low to moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 1.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: D
Ecological site: Shallow Foothill (R049BY204CO)
Hydric soil rating: No

Minor Components

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

Data Source Information

Soil Survey Area: EIl Paso County Area, Colorado
Survey Area Data: Version 15, Oct 10, 2017

USDA  Natural Resources Web Soil Survey

=== Conservation Service National Cooperative Soil Survey

5/23/2018
Page 2 of 2
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HYDROLOGIC CALCULATIONS



AREA RUNOFF COEFFICIENT (C) SUMMARY

HUNSINGER SUBDIVISION

10:59 AM10/18/201813160900 Drainage Calcs

EXISTING
DEVELOPED UNDEVELOPED WEIGHTED WEIGHTED CA
TOTAL
BASIN AREA AREA C5 C100 AREA C5 C100 C5 C100 CA5 CA100
(Acres) (Acres) (Acres)
0Ss-1 0.37 0.37 0.55 0.65 0.00 0.08 0.35 0.55 0.65 0.20 0.24
0S-2 0.17 0.17 0.55 0.65 0.00 0.08 0.35 0.55 0.65 0.09 0.11
EX-A 16.02 3.00 0.09 0.36 13.02 0.08 0.35 0.08 0.35 131 5.64
DEVELOPED
DEVELOPED UNDEVELOPED WEIGHTED WEIGHTED CA
TOTAL
BASIN AREA AREA C5 C100 AREA C5 C100 C5 C100 CA5 CA100
(Acres) (Acres) (Acres)
0S-1 0.37 0.37 0.55 0.65 0.00 0.08 0.35 0.55 0.65 0.20 0.24
0S-2 0.17 0.17 0.55 0.65 0.00 0.08 0.35 0.55 0.65 0.09 0.11
PR-1 16.02 16.02 0.16 0.41 0.00 0.08 0.35 0.16 0.41 2.56 6.57
Calculated by: DLF

Date: 10/18/2018

Checked by:




HUNSINGER SUBDIVISION

10:59 AM10/18/201823160900 Drainage Calcs

RUNOFF SUMMARY
EXISTING

WEIGHTED OVERLAND STREET / CHANNEL FLOW Tc INTENSITY TOTAL FLOWS

BASIN 'I%RTEAAL Cs Cwo | ©s |Length| Slope T. | Length | slope [velocity] T, | ToTAL Is 0o Qs Q100

(Acres) | *Forcatessee runot summary (ft) (frf) | (min) (ft) (%) (fps) | (min) (min) (inthr) | (inthr) | (c.f.s) (c.fs.)

0Ss-1 0.37 055 [ 0.65 | 0.55 25 0.12 2.2 0 12.0%| 0.7 0.0 2.2 5.9 11.0 12 2.7

0S-2 0.17 0.55 | 0.65 | 0.55 75 0.03 5.9 0 12.0% ]| 0.7 0.0 5.9 4.8 8.6 0.4 1.0

EX-A 16.02 0.08 | 0.35 | 0.08 300 0.12 14.0 0 12.0%] 0.7 0.0 14.0 3.6 6.1 4.7 34.3

DEVELOPED

WEIGHTED OVERLAND STREET / CHANNEL FLOW Tc INTENSITY TOTAL FLOWS

BASIN _I%RTTL Cs Cioo Cs Length | Slope Tt Length | Slope | Velocity T, TOTAL Is l100 Qs Qoo
(Acres)  For CalcsSee Runoff Summary _ (ft) (ft/ft) (min) (ft) (%) (fps) (min) (min) (infh) | (in/hr) § (c.fs) (cfs) |

0S-1 0.37 0.55 [ 0.65 | 0.55 25 0.12 2.2 0 12.0%| 0.7 0.0 2.2 5.9 11.0 1.2 2.7

0S-2 0.17 0.55 [ 0.65 | 0.55 75 0.03 5.9 0 12.0%(| 0.7 0.0 5.9 4.8 8.6 0.4 1.0

PR-1 16.02 0.16 [ 041 1] 0.16 300 0.12 13.0 0 12.0%{ 0.7 0.0 13.0 3.7 6.3 9.4 41.5
Calculated by: DLF
Date: 10/18/2018

Checked by:



HUNSINGER SUBDIVISION
SURFACE ROUTING SUMMARY

Flow
De_sign Contrit_)uting Q. Q 100
Point(s) Basins
Z 0S-1 1.2 2.7
Y 0S-2 0.4 1.0
A 0S-1, OS-2, EX-A 6.3 38.0
1 0S-1, 0S-2, PR-1 11.0 45.2

10:59 AM10/18/201833160900 Drainage Calcs

Calculated by:

DLF

Date:  10/18/2018

Checked by:
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BASIN SUMMARY

FLOW
DESIGN BASIN R 5 YR T 100 R
POINT (ACRES) (cfs) (cfs)
Z 0S-1 0.37 1.2 2.7
Y 0S-2 0.17 0.4 1.0
A EX—A 16.02 4.7 34.3
DRAINAGE SUMMARY
FLOW
DESIGN BASIN AREA
5 YR 100 YR
POINT TRIBUTARY  |(ACRES) (cfs) (cfs)
Z 0S—1 0.37 1.2 2.7
Y 0S-2 0.17 0.4 1.0
A 0S-1,0S—-2,EX—-A| 16.56 6.3 38.0
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