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MASTER DEVELOPMENT DRAINAGE PLAN FOR  
LOT 1177 WOODMEN HILLS FILING #10 

EL PASO COUNTY, COLORADO 
 
CERTIFICATION STATEMENT: 
Engineers Statement 
This attached drainage plan and report were prepared under my direction and supervision and are 
correct to the best of my knowledge and belief.  Said drainage report has been prepared according to 
the criteria established by the County for drainage reports and said report is in conformity with the 
master plan of the drainage basin.  I accept responsibility for any liability caused by any negligent 
acts, errors or omissions on my part in preparing this report. 
 
 
___________________________________________ 
Dane Frank, P.E. 50207    Seal 
 
 
Developers Statements 
I, [developer name], the developer have read and will comply with all of the requirements specified 
in this drainage report and plan. 
 
[developer name] 
Business Name 
 
 
By:_______________________________________________________________ 
Title:_____________________________________________________________ 
Address:__________________________________________________________ 
 ___________________________________________________________ 
 
 
 
El Paso County Approval: 
 
Filed in accordance with the requirements of the Drainage Criteria Manual, Volumes 1 & 2, El Paso 
County Engineering Criteria Manual and Land Development Code as amended. 
 
 
__________________________________________             _______________________ 
Jennifer Irvine,       Date 
County Engineer / ECM Administrator 
 
Conditions: 
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MASTER DEVELOPMENT DRAINAGE PLAN FOR  
LOT 1177 WOODMEN HILLS FILING #10 

EL PASO COUNTY, COLORADO 
 

PURPOSE   
The purpose of this Master Development Drainage Plan (MDDP) is to implement the concepts 

identified in the overall basin plan on the site.   

 

DBPS   
The site lies within the Bennett Ranch Drainage Basin and is covered by the Bennett Ranch Pilot 

Project Drainage Basin Planning Study, dated November, 2001. 

 

GENERAL DESCRIPTION 

This MDDP for “LOT 1177 WOODMEN HILLS FILING #10” is an analysis of approximately 

31.29 acres located in Section 32, Township 12 South, Range 64 West of the Sixth Principal 

Meridian, City of Colorado Springs, CO.  The site is on the east corner of the intersection of Judge 

Orr Road and Eastonville Road.  This lot is planned for commercial development. 

 

The site is bounded on the west by Eastonville Road, on the south by Judge Orr Road, on the east by 

an unplatted parcel (undeveloped), and on the north by Lot 1179 Woodmen Hills Filing # 10 

(residential). 

 

The site has not previously been studied. 

 

Soils in the study area are shown as mapped by the S.C.S. in the “Soils Survey of El Paso County 

Area” (see appendix).  Soils for this project are 100% Columbine gravelly sandy loam 19 (HSG A).   

 

The site lies within the Bennett Ranch Drainage Basin and runoff ultimately flows into the West 

Fork of Squirrel Creek.   

 

The study area consists of undeveloped land that has existing vegetation consisting of established 

native grasses and some shrubs/trees in the existing drainage channels. The site drains from north to 

Daniel Torres
Callout
This site was studied with the Woodmen Hills 10 Preliminary and Final Plat applications (PCD File No. SP00013, SF00030). Please provide some background information regarding the previous drainage reports done on the site & the immediate area. 

Daniel Torres
Callout
Please elaborate in your description of the purpose of the MDDP. Refer to DCM Vol. 1 CH4.2 beginning paragraph.
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south overland, with drainage channels on three sides, and into the Bennett Ranch Drainageway with 

average slopes of ~4%. 

 

EXISTING DRAINAGE CONDITIONS 

There are three existing offsite basins that drain onto the site, and the site itself is composed of three 

basins that drains from north to south.  The Bennett Ranch Drainageway runs along the east side of 

the site, and a swale runs along the west and south sides of the site.  The combined flows from the 

site, drainage channel, and swale leave the site at the southeast corner. 

 

Offsite Basin OS-Z’s 0.48 acres consists of a landscaping area on an adjacent developed parcel that 

flows onto the site.  Runoff (Q5 = 0.4 cfs, Q100 = 1.5 cfs) channel flows southwest into the swale on 

Basin EX-A.   

 

Offsite Basin OS-Y’s 3.84 acres consists of residential land (single house).  Runoff (Q5 = 2.8 cfs, 

Q100 = 10.7 cfs) sheet/channel flows south onto Basin EX-B and then continues south overland and 

along a path that loosely resembles a swale.   

 

Offsite Basin OS-X’s 0.93 acres consists of a strip of land between the curb and the property line. 

Runoff (Q5 = 0.4 cfs, Q100 = 2.9 cfs) sheet flows east or north into the swale in Basin EX-B and then 

follows the channel south or east.   

 

Runoff (Q5 = 0.8 cfs, Q100 = 4.8 cfs) from Basin EX-A’s 6.30 acres sheet flows into a swale and then 

channel flows along the west and south sides of the site.  Design Point A is located near the 

southeast corner of the site where the swale flows into the Bennett Ranch Drainageway.  

 

Runoff (Q5 = 5.2 cfs, Q100 = 34.1 cfs) from Basin EX-B’s 21.1 acres sheet flows south across 

undeveloped land and into the swale in Basin EX-A.  Design Point B is located in the southeast 

corner of the basin. 

 

Runoff (Q5 = 0.7 cfs, Q100 = 4.5 cfs) from Basin EX-C’s 3.91 acres is the portion of Bennett Ranch 

Drainageway on the site.  The drainageway flows from north to south on the eastern edge of the site. 

 Design Point C is located at the southeast corner of the site where the drainageway leaves the site 

Daniel Torres
Callout
EX-A

Daniel Torres
Callout
The Woodmen Hills final drainage report and CD's show multiple storm pipes discharging into basin EX-A. Provide discussion in your narrative of these offsite basins from the Woodmen Hills subdivision that discharge into the site. Include the flows from these basins in your analysis. Also provide discussion of the offsite flows entering the Bennett Ranch Drainageway upstream of the northerly property line at basin EX-C.
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and passes under Judge Orr Road in a culvert.  

 

Wetlands have been identified in the drainage channels on three sides of the site.  The areas are 

shown on the drainage maps (see appendix). 

 

The Bennett Ranch DBPS calls out a new channel when the channel crosses the site and new box 

culverts at the Judge Orr Road crossing.  Based on the existing riprap check dams in the channel, the 

new channel has been in place since at least 2006.  The Judge Orr Road culvert crossing was 

improved between 2017 and 2019.  Based on this, the DBPS channel improvements on or adjacent to 

the site appear to have been previously completed. 

 

PROPOSED DRAINAGE CONDITIONS 

The site is planned for commercial development.  In the proposed condition the swale and 

drainageway onsite will remain largely unchanged, and the central portion of the site will be 

developed.  There are currently no specific plans for development of the site.  A possible layout for 

interior roads has been shown on the proposed drainage map, but this is only for a visual aid of how 

the site could be developed.  A swale is proposed along the north property line to divert offsite 

runoff east to the drainageway, rather than having it flow across the entire site.  A possible location 

and rough footprint for a stormwater pond has also been shown near the southeast corner of the site.  

It is expected that the general runoff patterns for the developed site will continue to direct runoff to 

the southeast corner of the site. 

 

Offsite Basin OS-Z’s 0.48 acres consists of a landscaping area on an adjacent developed parcel that 

flows onto the site.  Runoff (Q5 = 0.4 cfs, Q100 = 1.5 cfs) channel flows southwest into the swale on 

Basin EX-A.   

 

Offsite Basin OS-Y’s 3.84 acres consists of residential land (single house).  Runoff (Q5 = 2.8 cfs, 

Q100 = 10.7 cfs) sheet/channel flows south onto Basin EX-B and then continues south overland and 

along a path that loosely resembles a swale.   

 

Offsite Basin OS-X’s 0.93 acres consists of a strip of land between the curb and the property line. 

Runoff (Q5 = 0.4 cfs, Q100 = 2.9 cfs) sheet flows east or north into the swale in Basin EX-B and then 

Daniel Torres
Callout
PR-1

Daniel Torres
Callout
EX-A

Daniel Torres
Callout
Please indicate what the new channel consisted of. Was it just the riprap check dams? Were all the recommended improvements installed? Please elaborate in your discussion of the DBPS improvements.

Daniel Torres
Callout
Indicate what size/type of culvert was installed.

Daniel Torres
Callout
Please identify the pond as a full spectrum detention pond
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follows the channel south or east.   

 

Basin EX-A will remain the same in the proposed condition.  Runoff (Q5 = 0.8 cfs, Q100 = 4.8 cfs) 

from Basin EX-A’s 6.30 acres sheet flows into a swale and then channel flows along the west and 

south sides of the site.  Design Point A is located near the southeast corner of the site where the 

swale flows into the Bennett Ranch Drainageway.  

 

Basin EX-C will remain the same in the proposed condition.  Runoff (Q5 = 0.7 cfs, Q100 = 4.5 cfs) 

from Basin EX-C’s 3.91 acres is the portion of Bennett Ranch Drainageway on the site.  The 

drainageway flows from north to south on the eastern edge of the site.  Design Point C is located at 

the southeast corner of the site where the drainageway leaves the site and passes under Judge Orr 

Road in a culvert.  

 

Basin PR-1’s 21.1 acres consists of the central portion of the site.  A percent impervious of 95% was 

assumed for this basin in the developed condition.  Runoff (Q5 = 89.2 cfs, Q100 = 177.3 cfs) is 

expected to flow south to Design Point 1.  It is likely a stormwater treatment facility will be 

constructed near Design Point 1. 

 

The southeast corner of the site is the low point of the site, so it’s the most likely location for an 

onsite stormwater treatment facility.  Based on basin PR-1 runoff a stormwater pond was roughly 

sized to have a footprint of 70,000 square feet (shown as 200’x350’ on the drainage map).  This 

assumes the entire basin will be treated at a single location. 

 

The Bennett Ranch Drainageway currently receives runoff from the site and carries it south.  Since 

the County drainage criteria will require runoff leaving the site be treated to release at 

predevelopment levels, development of the site is not expected to add any additional flows to the 

drainageway. 

 

Any new roads on the site are expected to cross the existing swale onsite.  Doing this will 

presumably require new culverts at the crossing locations. 

 

 

GReese
SW - Comment
DCM Vol 1 - Chap 4.2: discuss and analyze any other nearby existing and proposed downstream facilities besides Bennett Ranch Drainagrway, if applicable. For example what does the Drainageway drain into - is there a pond eventually? Also, describe the Drainageway in more detail --- is it a grassy swale? Does it have any riprap? Will it need riprap in the future to protect it from the outfall of the proposed pond onsite?

Daniel Torres
Callout
Discuss the culvert capacity. Does it overtop? Was it built to convey all the flows at this location? Please address.

Daniel Torres
Callout
Provide additional discussion on the channels on the west and south side of the channel. Are they adequate to convey the flows? what is its condition? Are any improvements required? Please address. State that a hydraulic analysis of these channels will be provided with final drainage report.
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HYDROLOGIC CALCULATIONS 

Hydrologic calculations were performed using the El Paso County Storm Drainage Design Criteria 

Manual - Volumes 1 & 2, latest editions. The Rational Method was used to estimate storm water 

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

 

HYDRAULIC CALCULATIONS 

Hydraulic calculations were estimated using the Manning’s Formula and the methods described in 

the El Paso County Storm Drainage Design Criteria Manual – Volumes 1 & 2, latest editions.  The 

pertinent data sheets are included in the appendix of this report. 

 

FLOODPLAIN STATEMENT 

A portion of this site is within a designated F.E.M.A. floodplain, as determined by Flood Insurance 

Rate Map No. 08041C0544 G dated December 7, 2018 (see appendix).  The floodplain is shown on 

the drainage maps. 

 

SUMMARY 

The site is planned for commercial development.  The concepts presented in this MDDP are 

preliminary in nature and will need to be refined in the future final drainage report(s).  The existing 

drainageway that crosses the site already carries runoff from the site. 

 
 
PREPARED BY: 
TERRA NOVA ENGINEERING, INC. 
 
 
 
Dane Frank, P.E. 
Project Engineer 

 

 
 
 
 
 
 
 
 
Jobs/2015.00/Drainage/201500 MDDP.doc 

GReese
SW - Text Box
DCM Vol 1 - Chap 4.2: Discussion of drainage problems anticipated within the development and their solutions.

Daniel Torres
Callout
Hydraulic calculations have not been provided and wouldn't be provided at this stage. Please revise.

Daniel Torres
Text Box
Please provide the following in your report. Note these items are listed in DCM Vol. 1 CH4.2.

-Discussion and analysis of existing and any proposed downstream facilities
-Discussion of drainage problems anticipated within the development and their solutions.
-As previously stated in the comments above discuss all offsite tributary drainage areas that discharge into this site. Be sure to include the flows that are entering the site in your analysis.
-Discuss any drainage problems that the DPBS identified for this site/location and present alternate solutions for these problems.

Daniel Torres
Text Box
Provide discussion regarding the FEMA Flooplain in the site. As it appears that there will be development within the floodplain and therefore a CLOMR/LOMR is likely to be required. Discuss the problems/possible solutions to developing within the floodplain.


Daniel Torres
Text Box
Please provide information from the Bennet Ranch DBPS that shows how this MDDP complies with or varies from that study. 

Daniel Torres
Text Box
Specifically address ECM Section I.7.2.A -Four Step Process and show how these steps will be provided for on this site.

Daniel Torres
Text Box
Provide discussion on Drainage Basin fees. It appears that due to the commercial development there would be an increase of impervious acreage and therefore the site would be subject to Drainage basin fees per ECM Appendix L 3.13a when platting.
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El Paso County, CO - Community http://community.spatialest.com/co/elpaso/#/Property-Search/4232302003

1 of 2 3/18/2020, 4:05 PM

Dane Frank
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SITE

Dane Frank
Text Box
8507 Eastonville Road
Vicinity Map

Dane Frank
Text Box
North is up ^^^



Dane Frank
Text Box
Judge Orr Road

Dane Frank
Text Box
SITE

Dane Frank
Polygon



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S.C.S. SOILS MAP 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Soil Map—El Paso County Area, Colorado
(8507 Eastonville Road)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/18/2020
Page 1 of 3

43
11

81
0

43
11

90
0

43
11

99
0

43
12

08
0

43
12

17
0

43
12

26
0

43
12

35
0

43
12

44
0

43
11

81
0

43
11

90
0

43
11

99
0

43
12

08
0

43
12

17
0

43
12

26
0

43
12

35
0

43
12

44
0

535460 535550 535640 535730 535820 535910

535460 535550 535640 535730 535820 535910 536000

38°  57' 37'' N
10

4°
  3

5'
 2

6'
' W

38°  57' 37'' N

10
4°

  3
5'

 4
'' W

38°  57' 14'' N

10
4°

  3
5'

 2
6'

' W

38°  57' 14'' N

10
4°

  3
5'

 4
'' W

N

Map projection: Web Mercator   Corner coordinates: WGS84   Edge tics: UTM Zone 13N WGS84
0 150 300 600 900

Feet
0 50 100 200 300

Meters
Map Scale: 1:3,500 if printed on A portrait (8.5" x 11") sheet.

Soil Map may not be valid at this scale.



MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp
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Special Line Features

Water Features
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Transportation
Rails
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Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 17, Sep 13, 2019

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Sep 8, 2018—May 
26, 2019

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Soil Map—El Paso County Area, Colorado
(8507 Eastonville Road)

Natural Resources
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Web Soil Survey
National Cooperative Soil Survey
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Page 2 of 3



Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

19 Columbine gravelly sandy 
loam, 0 to 3 percent slopes

31.9 100.0%

Totals for Area of Interest 31.9 100.0%

Soil Map—El Paso County Area, Colorado 8507 Eastonville Road

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/18/2020
Page 3 of 3



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: 97 percent
Minor components: 3 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Columbine

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

Typical profile
A - 0 to 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: 1 percent

Map Unit Description: Columbine gravelly sandy loam, 0 to 3 percent slopes---El Paso County 
Area, Colorado

8507 Eastonville Road

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/18/2020
Page 1 of 2

Dane Frank
Highlight
Hydrologic Soil Group: A



Landform: Swales
Hydric soil rating: Yes

Other soils
Percent of map unit: 1 percent
Hydric soil rating: No

Pleasant
Percent of map unit: 1 percent
Landform: Depressions
Hydric soil rating: Yes

Data Source Information

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 17, Sep 13, 2019

Map Unit Description: Columbine gravelly sandy loam, 0 to 3 percent slopes---El Paso County 
Area, Colorado

8507 Eastonville Road

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/18/2020
Page 2 of 2



 

 

FEMA FIRM MAP 



Dane Frank
Polygon

Dane Frank
Text Box
SITE
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LOT 1177 WOODMEN HILLS FILING #10

AREA RUNOFF COEFFICIENT (C) SUMMARY

DEVELOPED UNDEVELOPED

BASIN

TOTAL

AREA AREA C5 C100 AREA C5 C100 C5 C100 CA5 CA100
(Acres) (Acres) (Acres)

OS-Z 0.48 0.48 0.20 0.44 0.00 0.09 0.36 0.20 0.44 0.10 0.21

OS-Y 3.84 3.84 0.20 0.44 0.00 0.09 0.36 0.20 0.44 0.77 1.69

OS-X 0.93 0.93 0.09 0.36 0.00 0.09 0.36 0.09 0.36 0.08 0.33

EX-A 6.30 0.00 0.09 0.36 6.30 0.09 0.36 0.09 0.36 0.57 2.27

EX-B 21.1 0.00 0.09 0.36 21.10 0.09 0.36 0.09 0.36 1.90 7.60
EX-C 3.91 0.00 0.90 0.96 3.91 0.09 0.36 0.09 0.36 0.35 1.41

DEVELOPED UNDEVELOPED

BASIN

TOTAL

AREA AREA C5 C100 AREA C5 C100 C5 C100 CA5 CA100
(Acres) (Acres) (Acres)

OS-Z 0.48 0.48 0.20 0.44 0.00 0.09 0.36 0.20 0.44 0.10 0.21

OS-Y 3.84 3.84 0.20 0.44 0.00 0.09 0.36 0.20 0.44 0.77 1.69

OS-X 0.93 0.93 0.09 0.36 0.00 0.09 0.36 0.09 0.36 0.08 0.33

EX-A 6.30 0.00 0.09 0.36 6.30 0.09 0.36 0.09 0.36 0.57 2.27

PR-1 21.1 21.10 0.81 0.88 0.00 0.09 0.36 0.81 0.88 17.09 18.57
EX-C 3.91 0.00 0.90 0.96 3.91 0.09 0.36 0.09 0.36 0.35 1.41

Calculated by: DLF

Date: 5/6/2020

Checked by:

WEIGHTED 

WEIGHTED 

WEIGHTED CA

WEIGHTED CA

EXISTING

DEVELOPED

3:19 PM5/7/202013201500 MDDP Drainage Calcs



LOT 1177 WOODMEN HILLS FILING #10

RUNOFF SUMMARY

WEIGHTED OVERLAND STREET  /  CHANNEL FLOW TC INTENSITY TOTAL  FLOWS 

BASIN
AREA

TOTAL
C5 C100 C5 Length Slope Tt Length Slope Velocity T t TOTAL I5 I100 Q5 Q100

(Acres) (ft) (ft/ft) (min) (ft) (%) (fps) (min) (min) (in/hr) (in/hr) (c.f.s.) (c.f.s.)

OS-Z 0.48 0.20 0.44 0.20 100 0.04 10.3 0 4.0% 1.0 0.0 10.3 4.0 7.0 0.4 1.5

OS-Y 3.84 0.20 0.44 0.20 100 0.02 12.9 0 2.0% 0.7 0.0 12.9 3.7 6.3 2.8 10.7

OS-X 0.93 0.09 0.36 0.09 15 0.02 5.6 0 2.0% 0.7 0.0 5.6 4.9 8.7 0.4 2.9

EX-A 6.30 0.09 0.36 0.09 50 0.21 4.7 2300 1.0% 0.5 76.7 81.4 1.3 2.1 0.8 4.8

EX-B 21.10 0.09 0.36 0.09 300 0.02 25.1 0 2.0% 0.7 0.0 25.1 2.7 4.5 5.2 34.1

EX-C 3.91 0.09 0.36 0.09 75 0.08 8.0 1100 1.0% 0.5 36.7 44.6 2.0 3.2 0.7 4.5

WEIGHTED OVERLAND STREET  /  CHANNEL FLOW TC INTENSITY TOTAL  FLOWS 

BASIN
AREA

TOTAL
C5 C100 C5 Length Slope Tt Length Slope Velocity T t TOTAL I5 I100 Q5 Q100

(Acres) (ft) (ft/ft) (min) (ft) (%) (fps) (min) (min) (in/hr) (in/hr) (c.f.s.) (c.f.s.)

OS-Z 0.48 0.20 0.44 0.20 100 0.04 10.3 0 4.0% 1.0 0.0 10.3 4.0 7.0 0.4 1.5

OS-Y 3.84 0.20 0.44 0.20 100 0.02 12.9 0 2.0% 0.7 0.0 12.9 3.7 6.3 2.8 10.7

OS-X 0.93 0.09 0.36 0.09 15 0.02 5.6 0 2.0% 0.7 0.0 5.6 4.9 8.7 0.4 2.9

EX-A 6.30 0.09 0.36 0.09 50 0.21 4.7 2300 1.0% 0.5 76.7 81.4 1.3 2.1 0.8 4.8

PR-1 21.10 0.81 0.88 0.81 100 0.02 4.2 0 2.0% 0.7 0.0 4.2 5.2 9.5 89.2 177.3

EX-C 3.91 0.09 0.36 0.09 75 0.08 8.0 1100 1.0% 0.5 36.7 44.6 2.0 3.2 0.7 4.5

Calculated by: DLF

Date: 5/6/2020

Checked by:

* For Calcs See Runoff Summary

* For Calcs See Runoff Summary

EXISTING

DEVELOPED

3:19 PM5/7/202023201500 MDDP Drainage Calcs



LOT 1177 WOODMEN HILLS FILING #10

SURFACE ROUTING SUMMARY

Flow (cfs)

Design

Point(s)

Contributing

Basins

Area                 

(ac)
Q 5 Q 100

Z OS-Z 0.48 0.4 1.5

Y OS-Y 3.84 2.8 10.7

X OS-X 0.93 0.4 2.9

A OS-Z, OS-X, EX-A, PR-1 22.5 90.8 186.5

1 PR-1 21.1 89.2 177.3

C ALL + Drainageway Flow - ~514 ~2,062

Calculated by: DLF

Date: 5/6/2020

Checked by:

3:19 PM5/7/202033201500 MDDP Drainage Calcs
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EXISTING DRAINAGE MAP

EL PASO COUNTY, CO
LOT 1177 WOODMEN HILLS FILING #10
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PROPOSED DRAINAGE MAP

EL PASO COUNTY, CO
LOT 1177 WOODMEN HILLS FILING #10
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Daniel Torres
Text Box
As indicated in DCM Vol 1 Ch4.2 provide the following information on the plan:

-location and size of channels bridges, culverts, storm sewers. There are storm pipes identified in the woodmen hills 10 drainage report that are not shown on the drainage plan. Please be sure to show all existing facilities including the size and location. There are some existing facilities like the culvert under Judge Orr that does not identify the size.

-Identification of all drainage areas tributary to the development. As stated in the narrative there are drainage areas from the woodmen hills subdivision (west of Eastonville) that discharge into the site. Please identify them on the plan.

Daniel Torres
Callout
fix overlapping text

Daniel Torres
Callout
Identify the ultimate peak flow leaving the site.

Daniel Torres
Callout
Provide additional discussion & analysis regarding the concentrated flow from the swale that will enter the channel. Discuss any protection required on the embankment due to this concentrated flow.

Daniel Torres
Callout
Please show the possible culverts at the road crossing.

Daniel Torres
Callout
Please show the proposed culverts at the road crosiing



MDDP_v1_redlines.pdf Markup Summary

Subject: Callout
Page Label: 4
Author: Daniel Torres
Date: 9/29/2020 4:43:56 PM
Status: 
Color: 
Layer: 
Space: 

This site was studied with the Woodmen Hills 10
Preliminary and Final Plat applications (PCD File
No. SP00013, SF00030). Please provide some
background information regarding the previous
drainage reports done on the site & the immediate
area.

Callout (17)

Subject: Callout
Page Label: 5
Author: Daniel Torres
Date: 9/29/2020 7:12:56 PM
Status: 
Color: 
Layer: 
Space: 

EX-A

Subject: Callout
Page Label: 6
Author: Daniel Torres
Date: 9/29/2020 9:07:17 PM
Status: 
Color: 
Layer: 
Space: 

PR-1

Subject: Callout
Page Label: 6
Author: Daniel Torres
Date: 9/29/2020 9:08:14 PM
Status: 
Color: 
Layer: 
Space: 

EX-A

Subject: Callout
Page Label: 4
Author: Daniel Torres
Date: 9/29/2020 9:28:00 PM
Status: 
Color: 
Layer: 
Space: 

Please elaborate in your description of the purpose
of the MDDP. Refer to DCM Vol. 1 CH4.2
beginning paragraph.

Subject: Callout
Page Label: 5
Author: Daniel Torres
Date: 9/29/2020 9:29:20 PM
Status: 
Color: 
Layer: 
Space: 

The Woodmen Hills final drainage report and CD's
show multiple storm pipes discharging into basin
EX-A. Provide discussion in your narrative of these
offsite basins from the Woodmen Hills subdivision
that discharge into the site. Include the flows from
these basins in your analysis. Also provide
discussion of the offsite flows entering the Bennett
Ranch Drainageway upstream of the northerly
property line at basin EX-C.

GENERAL DESCRIPTION 

This MDDP for “LOT 1177 WOODMEN HILLS FILING #10” is an analysis of approximately 

31.29 acres located in Section 32, Township 12 South, Range 64 West of the Sixth Principal 

Meridian, City of Colorado Springs, CO.  The site is on the east corner of the intersection of Judge 

Orr Road and Eastonville Road.  This lot is planned for commercial development. 

 

The site is bounded on the west by Eastonville Road, on the south by Judge Orr Road, on the east by 

an unplatted parcel (undeveloped), and on the north by Lot 1179 Woodmen Hills Filing # 10 

(residential). 

 

The site has not previously been studied. 

 

Soils in the study area are shown as mapped by the S.C.S. in the “Soils Survey of El Paso County 

Area” (see appendix).  Soils for this project are 100% Columbine gravelly sandy loam 19 (HSG A).   

 

The site lies within the Bennett Ranch Drainage Basin and runoff ultimately flows into the West 

Fork of Squirrel Creek.   

 

The study area consists of undeveloped land that has existing vegetation consisting of established 

This site was studied with the Woodmen Hills
10 Preliminary and Final Plat applications
(PCD File No. SP00013, SF00030). Please
provide some background information
regarding the previous drainage reports done
on the site & the immediate area.

.5 cfs) channel flows southwest into the swale on 

ential land (single house).  Runoff (Q5 = 2.8 cfs, 

asin EX-B and then continues south overland and 

p of land between the curb and the property line. 

ast or north into the swale in Basin EX-B and then 

EX-A

ormwater pond has also been shown near the southeast corner o

ral runoff patterns for the developed site will continue to direct

 site. 

 acres consists of a landscaping area on an adjacent developed p

f (Q5 = 0.4 cfs, Q100 = 1.5 cfs) channel flows southwest into the

4 acres consists of residential land (single house).  Runoff (Q5 

nnel flows south onto Basin EX-B and then continues south ove

esembles a swale.   

PR-1

 house).  Runoff (Q5 = 2.8 cfs, 

n continues south overland and 

the curb and the property line. 

 swale in Basin EX-B and then 

EX-A

MASTER DEVELOPMENT DRAINAGE PLAN FOR  
LOT 1177 WOODMEN HILLS FILING #10 

EL PASO COUNTY, COLORADO 
 

PURPOSE   
The purpose of this Master Development Drainage Plan (MDDP) is to implement the concepts 

identified in the overall basin plan on the site.   

 

DBPS   
The site lies within the Bennett Ranch Drainage Basin and is covered by the Bennett Ranch Pilot 

Project Drainage Basin Planning Study, dated November, 2001. 

 

GENERAL DESCRIPTION 

This MDDP for “LOT 1177 WOODMEN HILLS FILING #10” is an analysis of approximately 

Please elaborate in
your description of
the purpose of the
MDDP. Refer to DCM
Vol. 1 CH4.2
beginning paragraph.

h overland, with drainage channels on three sides, and into the Bennett Ranch Drainageway with 

age slopes of ~4%. 

ISTING DRAINAGE CONDITIONS 

re are three existing offsite basins that drain onto the site, and the site itself is composed of three 

ns that drains from north to south.  The Bennett Ranch Drainageway runs along the east side of 

site, and a swale runs along the west and south sides of the site.  The combined flows from the 

 drainage channel, and swale leave the site at the southeast corner. 

site Basin OS-Z’s 0.48 acres consists of a landscaping area on an adjacent developed parcel that 

ws onto the site.  Runoff (Q5 = 0.4 cfs, Q100 = 1.5 cfs) channel flows southwest into the swale on 

The Woodmen Hills final drainage report and CD's show
multiple storm pipes discharging into basin EX-A. Provide
discussion in your narrative of these offsite basins from the
Woodmen Hills subdivision that discharge into the site. Include
the flows from these basins in your analysis. Also provide
discussion of the offsite flows entering the Bennett Ranch
Drainageway upstream of the northerly property line at basin
EX-C.
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Page Label: [1] 201500 FDM-PR DRAIN
Author: Daniel Torres
Date: 9/29/2020 9:43:47 PM
Status: 
Color: 
Layer: 
Space: 

fix overlapping text

Subject: Callout
Page Label: 6
Author: Daniel Torres
Date: 9/30/2020 1:22:23 PM
Status: 
Color: 
Layer: 
Space: 

Please identify the pond as a full spectrum
detention pond

Subject: Callout
Page Label: [1] 201500 FDM-PR DRAIN
Author: Daniel Torres
Date: 9/30/2020 1:41:42 PM
Status: 
Color: 
Layer: 
Space: 

Provide additional discussion & analysis regarding
the concentrated flow from the swale that will enter
the channel. Discuss any protection required on
the embankment due to this concentrated flow.

Subject: Callout
Page Label: 7
Author: Daniel Torres
Date: 9/30/2020 1:47:15 PM
Status: 
Color: 
Layer: 
Space: 

Discuss the culvert capacity. Does it overtop? Was
it built to convey all the flows at this location?
Please address.

Subject: Callout
Page Label: 6
Author: Daniel Torres
Date: 9/30/2020 1:55:24 PM
Status: 
Color: 
Layer: 
Space: 

Please indicate what the new channel consisted of.
Was it just the riprap check dams? Were all the
recommended improvements installed? Please
elaborate in your discussion of the DBPS
improvements.

Subject: Callout
Page Label: 7
Author: Daniel Torres
Date: 9/30/2020 3:20:34 PM
Status: 
Color: 
Layer: 
Space: 

Provide additional discussion on the channels on
the west and south side of the channel. Are they
adequate to convey the flows? what is its
condition? Are any improvements required?
Please address. State that a hydraulic analysis of
these channels will be provided with final drainage
report.

fix overlapping text

improved between 2017 and 2019.  Based on this, the DBPS chan

the site appear to have been previously completed. 

 

PROPOSED DRAINAGE CONDITIONS 

The site is planned for commercial development.  In the p

drainageway onsite will remain largely unchanged, and the c

developed.  There are currently no specific plans for developme

interior roads has been shown on the proposed drainage map, bu

the site could be developed.  A swale is proposed along the n

runoff east to the drainageway, rather than having it flow across 

and rough footprint for a stormwater pond has also been shown n

It is expected that the general runoff patterns for the developed s

Please identify the pond as a
full spectrum detention pond
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Provide additional discussion &
analysis regarding the
concentrated flow from the
swale that will enter the
channel. Discuss any protection
required on the embankment
due to this concentrated flow.

flows into the Bennett Ranch Drainageway.  

EX-C will remain the same in the proposed condition.  Runoff (Q5 = 0.7 cfs, Q100 = 4.5

Basin EX-C’s 3.91 acres is the portion of Bennett Ranch Drainageway on the site.  

geway flows from north to south on the eastern edge of the site.  Design Point C is locat

utheast corner of the site where the drainageway leaves the site and passes under Judge

n a culvert.  

PR-1’s 21.1 acres consists of the central portion of the site.  A percent impervious of 95%

ed for this basin in the developed condition.  Runoff (Q5 = 89.2 cfs, Q100 = 177.3 cf

ed to flow south to Design Point 1.  It is likely a stormwater treatment facility wi

ucted near Design Point 1. 

utheast corner of the site is the low point of the site, so it’s the most likely location fo

stormwater treatment facility.  Based on basin PR-1 runoff a stormwater pond was rou

Discuss the culvert capacity. Does it
overtop? Was it built to convey all the
flows at this location? Please address.

 a culvert.  

e drainage channels on three sides of the site.  The areas are 

pendix). 

a new channel when the channel crosses the site and new box 

ng.  Based on the existing riprap check dams in the channel, the 

ce at least 2006.  The Judge Orr Road culvert crossing was 

Please indicate what the new channel
consisted of. Was it just the riprap check
dams? Were all the recommended
improvements installed? Please
elaborate in your discussion of the DBPS
improvements.

follows the channel south or east.   

 

Basin EX-A will remain the same in the proposed condition.  Runoff (Q5 = 0.8 cfs, 

from Basin EX-A’s 6.30 acres sheet flows into a swale and then channel flows alon

south sides of the site.  Design Point A is located near the southeast corner of the 

swale flows into the Bennett Ranch Drainageway.  

 

Basin EX-C will remain the same in the proposed condition.  Runoff (Q5 = 0.7 cfs, Q

from Basin EX-C’s 3.91 acres is the portion of Bennett Ranch Drainageway on 

Provide additional discussion on the channels on the west
and south side of the channel. Are they adequate to
convey the flows? what is its condition? Are any
improvements required? Please address. State that a
hydraulic analysis of these channels will be provided with
final drainage report.



Subject: Callout
Page Label: [1] 201500 FDM-PR DRAIN
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Date: 9/30/2020 3:21:33 PM
Status: 
Color: 
Layer: 
Space: 

Please show the proposed culverts at the road
crosiing

Subject: Callout
Page Label: [1] 201500 FDM-PR DRAIN
Author: Daniel Torres
Date: 9/30/2020 3:21:58 PM
Status: 
Color: 
Layer: 
Space: 

Please show the possible culverts at the road
crossing.

Subject: Callout
Page Label: [1] 201500 FDM-PR DRAIN
Author: Daniel Torres
Date: 9/30/2020 7:09:33 AM
Status: 
Color: 
Layer: 
Space: 

Identify the ultimate peak flow leaving the site.

Subject: Callout
Page Label: 8
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Date: 9/30/2020 7:10:28 AM
Status: 
Color: 
Layer: 
Space: 

Hydraulic calculations have not been provided and
wouldn't be provided at this stage. Please revise.
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Status: 
Color: 
Layer: 
Space: 

Indicate what size/type of culvert was installed.

Subject: Engineer
Page Label: 1
Author: GReese
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Status: 
Color: 
Layer: 
Space: 

SKP-20-003

Engineer (1)

Please show the
proposed culverts at
the road crosiing

Please show the
possible culverts at
the road crossing.

Identify the ultimate
peak flow leaving the
site.

ULATIONS 

were performed using the El Paso County Storm Drainage Design Criteria 

, latest editions. The Rational Method was used to estimate storm water 

esign storms with 5-year and 100-year recurrence intervals. 

LATIONS 

ere estimated using the Manning’s Formula and the methods described in 

 Drainage Design Criteria Manual – Volumes 1 & 2, latest editions.  The 

ncluded in the appendix of this report. 

MENT 

thin a designated F.E.M.A. floodplain, as determined by Flood Insurance 

Hydraulic calculations have not been
provided and wouldn't be provided at
this stage. Please revise.

en the channel crosses the site and new box 

xisting riprap check dams in the channel, the 

The Judge Orr Road culvert crossing was 

BPS channel improvements on or adjacent to 

In the proposed condition the swale and 

and the central portion of the site will be 

Indicate what size/type of
culvert was installed.
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Subject: SW - Comment
Page Label: 7
Author: GReese
Date: 9/22/2020 2:39:25 PM
Status: 
Color: 
Layer: 
Space: 

DCM Vol 1 - Chap 4.2: discuss and analyze any
other nearby existing and proposed downstream
facilities besides Bennett Ranch Drainagrway, if
applicable. For example what does the
Drainageway drain into - is there a pond
eventually? Also, describe the Drainageway in
more detail --- is it a grassy swale? Does it have
any riprap? Will it need riprap in the future to
protect it from the outfall of the proposed pond
onsite?

SW - Comment (1)

Subject: SW - Text Box
Page Label: 8
Author: GReese
Date: 9/30/2020 10:16:47 AM
Status: 
Color: 
Layer: 
Space: 

DCM Vol 1 - Chap 4.2: Discussion of drainage
problems anticipated within the development and
their solutions.

SW - Text Box (1)

Subject: Text Box
Page Label: 8
Author: Daniel Torres
Date: 9/30/2020 1:15:47 PM
Status: 
Color: 
Layer: 
Space: 

Please provide the following in your report. Note
these items are listed in DCM Vol. 1 CH4.2.

-Discussion and analysis of existing and any
proposed downstream facilities
-Discussion of drainage problems anticipated
within the development and their solutions.
-As previously stated in the comments above
discuss all offsite tributary drainage areas that
discharge into this site. Be sure to include the
flows that are entering the site in your analysis.
-Discuss any drainage problems that the DPBS
identified for this site/location and present alternate
solutions for these problems.

Text Box (6)

Subject: Text Box
Page Label: 8
Author: Daniel Torres
Date: 9/30/2020 1:33:35 PM
Status: 
Color: 
Layer: 
Space: 

Specifically address ECM Section I.7.2.A -Four
Step Process and show how these steps will be
provided for on this site.

Subject: Text Box
Page Label: 8
Author: Daniel Torres
Date: 9/30/2020 3:17:37 PM
Status: 
Color: 
Layer: 
Space: 

Please provide information from the Bennet Ranch
DBPS that shows how this MDDP complies with or
varies from that study.

[7] 
 

constructed near Design Point 1. 

 

The southeast corner of the site is the low point of the site, so it’s the most likely location for an 

onsite stormwater treatment facility.  Based on basin PR-1 runoff a stormwater pond was roughly 

sized to have a footprint of 70,000 square feet (shown as 200’x350’ on the drainage map).  This 

assumes the entire basin will be treated at a single location. 

 

The Bennett Ranch Drainageway currently receives runoff from the site and carries it south.  Since 

the County drainage criteria will require runoff leaving the site be treated to release at 

predevelopment levels, development of the site is not expected to add any additional flows to the 

drainageway. 

 

Any new roads on the site are expected to cross the existing swale onsite.  Doing this will 

presumably require new culverts at the crossing locations. 

 

 
DCM Vol 1 - Chap 4.2: discuss and analyze any other nearby existing and proposed downstream facilities besides
Bennett Ranch Drainagrway, if applicable. For example what does the Drainageway drain into - is there a pond
eventually? Also, describe the Drainageway in more detail --- is it a grassy swale? Does it have any riprap? Will it
need riprap in the future to protect it from the outfall of the proposed pond onsite?

HYDROLOGIC CALCULATIONS 

Hydrologic calculations were performed using the El Paso County Storm Drainage Design Criteria 

Manual - Volumes 1 & 2, latest editions. The Rational Method was used to estimate storm water 

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

 

HYDRAULIC CALCULATIONS 

Hydraulic calculations were estimated using the Manning’s Formula and the methods described in 

the El Paso County Storm Drainage Design Criteria Manual – Volumes 1 & 2, latest editions.  The 

pertinent data sheets are included in the appendix of this report. 

 

DCM Vol 1 - Chap 4.2: Discussion of drainage problems anticipated within the development and
their solutions.

[8] 

e drainage maps. 

UMMARY 

e site is planned for commercial development.  The concepts presented in this MDDP are 

eliminary in nature and will need to be refined in the future final drainage report(s).  The existing 

ainageway that crosses the site already carries runoff from the site. 

REPARED BY: 
ERRA NOVA ENGINEERING, INC. 

ne Frank, P.E. 
oject Engineer 

 

s/2015.00/Drainage/201500 MDDP.doc 

Please provide the following in your report. Note these items are listed in
DCM Vol. 1 CH4.2.

-Discussion and analysis of existing and any proposed downstream facilities
-Discussion of drainage problems anticipated within the development and
their solutions.
-As previously stated in the comments above discuss all offsite tributary
drainage areas that discharge into this site. Be sure to include the flows that
are entering the site in your analysis.
-Discuss any drainage problems that the DPBS identified for this site/location
and present alternate solutions for these problems.

 

 
 
 
 
 
 
 
Jobs/2015.00/Drainage/201500 MDDP.doc 

Specifically address
ECM Section I.7.2.A
-Four Step Process and
show how these steps
will be provided for on
this site.

culations were estimated using the Manning’s Formula and the methods described in 

ounty Storm Drainage Design Criteria Manual – Volumes 1 & 2, latest editions.  The 

sheets are included in the appendix of this report. 

IN STATEMENT 

his site is within a designated F.E.M.A. floodplain, as determined by Flood Insurance 

08041C0544 G dated December 7, 2018 (see appendix).  The floodplain is shown on 

maps. 

anned for commercial development.  The concepts presented in this MDDP are 

 nature and will need to be refined in the future final drainage report(s).  The existing 

hat crosses the site already carries runoff from the site. 

BY: 
VA ENGINEERING, INC. 

Please provide information from the Bennet Ranch DBPS that
shows how this MDDP complies with or varies from that study.



Subject: Text Box
Page Label: 8
Author: Daniel Torres
Date: 9/30/2020 3:18:36 PM
Status: 
Color: 
Layer: 
Space: 

Provide discussion regarding the FEMA Flooplain
in the site. As it appears that there will be
development within the floodplain and therefore a
CLOMR/LOMR is likely to be required. Discuss the
problems/possible solutions to developing within
the floodplain.

Subject: Text Box
Page Label: 8
Author: Daniel Torres
Date: 9/30/2020 3:33:15 PM
Status: 
Color: 
Layer: 
Space: 

Provide discussion on Drainage Basin fees. It
appears that due to the commercial development
there would be an increase of impervious acreage
and therefore the site would be subject to Drainage
basin fees per ECM Appendix L 3.13a when
platting.

Subject: Text Box
Page Label: [1] 201500 FDM-PR DRAIN
Author: Daniel Torres
Date: 9/30/2020 7:12:34 AM
Status: 
Color: 
Layer: 
Space: 

As indicated in DCM Vol 1 Ch4.2 provide the
following information on the plan:

-location and size of channels bridges, culverts,
storm sewers. There are storm pipes identified in
the woodmen hills 10 drainage report that are not
shown on the drainage plan. Please be sure to
show all existing facilities including the size and
location. There are some existing facilities like the
culvert under Judge Orr that does not identify the
size.

-Identification of all drainage areas tributary to the
development. As stated in the narrative there are
drainage areas from the woodmen hills subdivision
(west of Eastonville) that discharge into the site.
Please identify them on the plan.

[8] 

c 

Provide discussion regarding the FEMA Flooplain in the
site. As it appears that there will be development within
the floodplain and therefore a CLOMR/LOMR is likely to
be required. Discuss the problems/possible solutions to
developing within the floodplain.

ulations were performed using the El Paso County Storm Drainage Design Criteria 

mes 1 & 2, latest editions. The Rational Method was used to estimate storm water 

ed from design storms with 5-year and 100-year recurrence intervals. 

CALCULATIONS 

lations were estimated using the Manning’s Formula and the methods described in 

nty Storm Drainage Design Criteria Manual – Volumes 1 & 2, latest editions.  The 

heets are included in the appendix of this report. 

N STATEMENT 

s site is within a designated F.E.M.A. floodplain, as determined by Flood Insurance 

8041C0544 G dated December 7, 2018 (see appendix).  The floodplain is shown on 

ps. 

nned for commercial development.  The concepts presented in this MDDP are 

ature and will need to be refined in the future final drainage report(s).  The existing 

at crosses the site already carries runoff from the site. 

Provide discussion on Drainage Basin fees. It appears that due to
the commercial development there would be an increase of
impervious acreage and therefore the site would be subject to
Drainage basin fees per ECM Appendix L 3.13a when platting.

As indicated in DCM Vol 1 Ch4.2 provide the following
information on the plan:

-location and size of channels bridges, culverts, storm
sewers. There are storm pipes identified in the woodmen
hills 10 drainage report that are not shown on the
drainage plan. Please be sure to show all existing
facilities including the size and location. There are some
existing facilities like the culvert under Judge Orr that
does not identify the size.

-Identification of all drainage areas tributary to the
development. As stated in the narrative there are
drainage areas from the woodmen hills subdivision (west
of Eastonville) that discharge into the site. Please identify
them on the plan.


