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DCM, was utilized as a guide in estimating runoff coefficient and Percent Impervious 
values; a copy is included in the Appendix.  Peak runoff discharges were calculated for 
each drainage sub-basin for both the 5-year storm event and the 100-year storm event 
with the Rational Method formula, (Eq. 6-5) in the DCM.10 

4. Drainage Facility Design 

4.1. General Concept 
The intent of the drainage concept presented in Final Drainage Report is to allow for the 
development Eagle Rising Filing No. 1 which consists of ten (10) 2.5± to 7.1± acre lots, 
and two (2) tracts while maintaining the existing drainage patterns on the site. The site 
will follow the County's Stormwater Management regulations. Major and minor storm 
flows will continue to be safely conveyed through the site and downstream. 

No additional drainage facilities are required for the development of Eagle Rising Filing 
No. 1.  The proposed use of the land being 2.5 acre lots does not lead to the necessity of 
onsite drainage facilities, other than culverts to convey the existing flows under the 
existing private roadway and driveways.   

 
 

6 DCM Section 4.3 and Section 4.4 
7 CS DCM Vol 1 
8 CS DCM Vol 2 
9 WSS 
10 DCM 
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CREEK 2019 CHANNEL DESIGN POINTS 

lopment Drainage Plan/Preliminary Report for Eagle Rising established 
er surface elevations in the Cottonwood Creek Channel.  These 100-
e elevations were used to establish the ‘No Build Areas’ at a minimum 
100 year water surface elevations on the Eagle Rising Filing No. 1 

GN POINTS 

(DP 4) storm water flows (Q5=9.2 cfs, Q100=52.2 cfs) are generated 
n OS-B1A consisting of 24.9 acres. This sub-basin has been created to 
rm water flow at the northern and western site boundary line. This basin 
re Rural Residential, Woods (Fair Condition), Natural Open Space (Fair 

and channel
stability analysis?

 

Design Point 13 (DP 13) storm water flows (Q5=2.9 cfs, Q100=17.4 cfs) are genera
from off-site E 15 on-site basin EX-L consisting totally of 8.09 acres. On-site basin E
consists of Natural Open Space (Fair Condition) and storm water flows exit the site al
the southern boundary line. 

4.2.2. Developed Hydrologic Conditions 
No additional drainage facilities are required for the development of Eagle Rising Fi
No. 1. A new hydraulic analysis of Cottonwood Creek was performed for the reach wi
the new “Reinstated Preliminary Plan” for Eagle Rising. These hydraulic calculations w
performed with the new & current El Paso Drainage Criteria and provided in the Ma
Development Drainage Plan/Preliminary Drainage Report.  The proposed use of the l
being 2.5± to 7.1± acre lots does not lead to the necessity of onsite drainage facilit
other than existing culverts to convey the existing flows under the existing roadway 
driveways. The existing channel is currently witnessing close to the ultimate flows fr
the existing upstream developed property. The channel will be left in a natural condi
for its aesthetic value, better water quality conditions, for both engineering and econo

Clarify for proposed road improvements, even if "existing,"
which still need to be reviewed and approved in this report.

storm water flows.  

Design Point 13 (DP 13) storm water flows (Q5=2.9 cfs
from off-site E 15 on-site basin EX-L consisting totally of
consists of Natural Open Space (Fair Condition) and stor
the southern boundary line. 

4.2.2. Developed Hydrologic Conditions 
No additional drainage facilities are required for the dev
No. 1. A new hydraulic analysis of Cottonwood Creek wa
the new “Reinstated Preliminary Plan” for Eagle Rising. T
performed with the new & current El Paso Drainage Crit
Development Drainage Plan/Preliminary Drainage Repor
being 2.5± to 7.1± acre lots does not lead to the neces
other than existing culverts to convey the existing flows 
driveways. The existing channel is currently witnessing 
the existing upstream developed property. The channel 

drainage patterns and any drainage facilities for each basin is provided in this section of 
the report.  A summary of peak developed runoff for the basins and designated design 
points are depicted on the Proposed Hydrologic Map (on-site) in the Appendix. The site 
has been divided into twenty-two developed drainage basins described as follows: 

Design Point 6 (DP 6) storm water flows (Q5=22.5 cfs, Q100=134.7 cfs) are generated 
from off-site DP 4 and DP 5, and on-site developed basins B and C consisting totally of 
71.87 acres. The summation of these flows at DP 6 are combined in an existing small 
local depression area. The depression appears to be man-made, possibly for livestock 
watering. The current condition of the depression appears to hold some water at certain 
times of year but not continually. The downstream end of the depression area is a small 
bank to trap the water in the existing natural swale. The depression area is proposed to 
be left intact, non-disturbed, and is within a drainage easement. Developed storm water 
flow increases from existing hydraulic conditions at this DP 6 by 0.5 cfs for Q5 and by 0.6 
cfs for Q100. These are negligible increases for the developed condition and are very 
close to the existing conditions.  

A drainage easement is proposed for the existing swale between DP 4 and through basin 
B with storm water flows of Q5=11.6 cfs, Q100=63.3 cfs. The slope of the existing swale 
is approximately 2.7% for the Reach. The velocities are 1.8 fps and 3.4 fps, depths of 0.2' 
and 0.5' during the 5yr and 100yr storms respectively for the Reach.  The velocity values 
are within the permissible velocities denoted in the Soil, Geology, Geologic Hazard Study 
for Eagle Rising Filing No. 1 prepared by Entech Engineering, Inc. and dated June 29, 
2022 (Revised December 13, 2022) for this project the velocity values are between 4 to 
7 fps with 7 fps being used for established vegetation. The Reach is therefore considered 
non-erosive in nature. Therefore, no improvements are proposed for this Reach. 

A drainage easement is proposed for the existing swale between DP 5 and through basin 
C with storm water flows of Q5=12.6 cfs, Q100=80.7 cfs. The slope of the existing swale 
is approximately 1.6% for the Reach. The velocities are 2.1 fps and 3.5 fps, depths of 0.4' 

Address water rights required if pond is to
remain.
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with 7 fps being used for established vegetation. The Reach is therefore considered 
erosive in nature. Therefore, no improvements are proposed for this Reach.  

gn Point 6A (DP 6A) storm water flows (Q5=3.6 cfs, Q100=12.6 cfs) are generated 
off-site DP E7 and on-site basin E1 consisting totally of 5.25 acres.  Developed storm 
 flow at this DP 6A remains the same as the existing. The summation of these flows 

P 6A will combine with DP 6B and enter Cottonwood Creek.  The combined minimal 
ase of flows and minimal velocities do not create a need for improvements to the 
ng drainage swale. 

gn Point 6B (DP 6B) storm water flows (Q5=24.4 cfs, Q100=142.6 cfs) are 
rated from on-site DP E6 and on-site basin D consisting totally of 78.97 acres. 
loped storm water flow therefore increases at this DP 6B by 0.9 cfs for Q5 and by 
s for Q100. These are negligible increases for the developed condition and are very 
 to the existing conditions. The summation of these flows at DP 6B will combine with 
A and enter Cottonwood Creek. 

gn Point 6C (DP 6C) storm water flows (Q5=27.5 cfs, Q100=153.4 cfs) are 
rated from on-site DP 6A and DP 6B consisting totally of 84.22 acres. Developed 

m water flow therefore increases at this DP 6C by 0.9 cfs for Q5 and by 1.1 cfs for 
. These are negligible increases for the developed condition and are very close to 
xisting conditions. No detention of storm waters is required for this insignificant 
ase in the Developed Peak Runoff Rates. The summation of these flows at DP 6A 

See plan redlines. Is grading of a new swale proposed?

6B) storm
DP E6 an
ow theref



Subject: Callout
Page Index: 14
Date: 12/6/2023 2:52:05 PM
Author: Jeff Rice - EPC Engineering Review
Color: 
Layer: 
Space: 
Page Label: 14

6

Subject: Callout
Page Index: 14
Date: 12/6/2023 2:54:13 PM
Author: Jeff Rice - EPC Engineering Review
Color: 
Layer: 
Space: 
Page Label: 14

Address stability of outfall to the creek.

Subject: Callout
Page Index: 15
Date: 12/6/2023 3:03:42 PM
Author: Jeff Rice - EPC Engineering Review
Color: 
Layer: 
Space: 
Page Label: 15

Address the riprap rundowns

15 (7)

Subject: 
Page Index: 15
Date: 12/6/2023 2:59:05 PM
Author: Jeff Rice - EPC Engineering Review
Color: 
Layer: 
Space: 
Page Label: 15

uniformly

Subject: Callout
Page Index: 15
Date: 12/6/2023 3:04:45 PM
Author: Jeff Rice - EPC Engineering Review
Color: 
Layer: 
Space: 
Page Label: 15

off-site

Subject: Callout
Page Index: 15
Date: 12/6/2023 3:05:09 PM
Author: Jeff Rice - EPC Engineering Review
Color: 
Layer: 
Space: 
Page Label: 15

and onsite DP 7 and DP 8

nimal velocities do not c

6B) storm water flows
P E6 and on-site basi

ow therefore increases 
e negligible increases fo

6

s (Q5=27.5 cfs, Q100=153.4 cfs) are 
sisting totally of 84.22 acres. Developed 
 6C by 0.9 cfs for Q5 and by 1.1 cfs for 

eveloped condition and are very close to 
 waters is required for this insignificant 
The summation of these flows at DP 6A 
Creek.  

Q5=1.5 cfs, Q100=10.7 cfs) consisting of 
=0.5 cfs, Q100=3.9 cfs) consisting of 1.74 
crease or decrease to these storm water 
ondition. These storm water flows were 
gn Points.  

Address stability of
outfall to the creek.

developed condition increases at this DP 8 by 0.6 cfs for Q5 and by 0.6 cfs for 
These are increases for the developed condition and are close to the existing cond
The storm water flows leave basin E2 uniformly along basin line which joins Cotton
Creek.   No detention of storm waters is required for this insignificant increase 
Developed Peak Runoff Rates which are close to the existing conditions. No deten
storm waters is required for this insignificant increase in the Developed Peak R
Rates. 

Design Point 9 (DP 9) storm water flows (Q5=10.4 cfs, Q100=32.9 cfs) are gen
from on-site DP E7 and on-site basin F2 consisting totally of 14.50 acres. Deve
storm water flow increases at this DP 9 by 0.7 cfs for Q5 and by 0.9 cfs for Q100. 
are increases for the developed condition and are close to the existing condition
detention of storm waters is required for this insignificant increase in the Developed
Runoff Rates. The summation of these flows at DP 9 will enter Cottonwood Cre
drainage easement is proposed for the existing swale which will convey the flows in
Cottonwood Creek Channel. The slope of the existing swale is approximately 3.8
Reach 1 and 5.7% for Reach 2. At the steepest and most defined point along Re
the velocities are 2.8 fps and 4.0 fps, depths of 0.5' and 0.8' during the 5yr and 
storms respectively. These velocity values are within the permissible velocities de
in the Soil, Geology, Geologic Hazard Study for Eagle Rising Filing No. 1 prepar
Entech Engineering, Inc. and dated June 29, 2022 (Revised December 13, 2022
this project the velocity values are between 4 to 7 fps with 7 fps being used for estab
vegetation. Reach 1 & 2 are therefore considered non-erosive in nature. Therefo
improvements are proposed.  At the downstream end of the drainage-way, flows
Cottonwood Creek.  Since the drainage-way outfall is immediately adjacent to the 
short in nature, well vegetated, no required improvements are recommended 
Reaches.   

Design Point 8A (DP 8A) storm water flows (Q5=10.0 cfs, Q100=51.8 cfs) are gen
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 The summation of these flows at DP 9 will enter Cottonwood Creek. A 

ement is proposed for the existing swale which will convey the flows into the 
Creek Channel. The slope of the existing swale is approximately 3.8% for 
5.7% for Reach 2. At the steepest and most defined point along Reach 2 
are 2.8 fps and 4.0 fps, depths of 0.5' and 0.8' during the 5yr and 100yr 
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across the Eagle Rising southern boundary and eventually w

5. Erosion Control  
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onsibility of the home builder and subsequently the homeowner to 
tormwater are appropriately routed around said structures to prevent 
ge to property.  This can be accomplished using broad swales as 
which tend to concentrate flows and are therefore more susceptible 
 shall be protected from erosion until such time that vegetation is 
engineer can aid in determination of swale placement and erosion 
 be used. 

y Enhancement Best Management Practices  

 Engineering Criteria Manual (Appendix I, Section I.7.2) and Drainage 
ection 4.1) requires the consideration of a “Four Step Process for 
otection that focuses on employing Runoff Reduction practices, 
 ways, treating the water quality capture volume (WQCV), and 

ed for industrial and commercial BMP’s. The Four Step Process is 
project and the elements are discussed below. 

State that Engineered site plans
will be required for some lots

travel before entering the main
roadway will not be paved wit
reducing imperviousness of the
is provided under the Runoff R
I.7.1.C.3 of the El Paso County 

2. All minor drainage paths on the 
protection.  Calculations are inc
is adequate as installed.  The C
of the Eagle Rising Filing No.
ownership than the currently p
within Cottonwood Creek that

14 

roadway will not be paved with asphalt but will be gravel surfaced, further 
reducing imperviousness of the site.  Water Quality Treatment for the roadway 
is provided under the Runoff Reduction standard in accordance with Section 
I.7.1.C.3 of the El Paso County Engineering Criteria Manual.  

2. All minor drainage paths on the site have been previously stabilized with riprap 
protection.  Calculations are included in this report showing riprap design sizing 
is adequate as installed.  The Cottonwood Creek drainageway is located offsite 
of the Eagle Rising Filing No. 1 subdivision on a property having different 
ownership than the currently proposed subdivision.  Stabilization measures 
within Cottonwood Creek that are required as referenced in the MDDP / 
Preliminary Drainage Report will be undertaken with the future plat filings 
associated with the approved Preliminary Plan. 

3. The runoff generated from the impervious areas of the private gravel road 
contained in Tract A will be treated for water quality by utilizing the Runoff 
Reduction standard in accordance with Section I.7.1.C.3 of the El Paso County 
Engineering Criteria Manual.  Stormwater from the existing roadway runs off 
onto the vegetated side slopes and roadside ditches and then infiltrates into the 
ground, evaporates, or evapotranspires a quantity of water equal to at least 
60% of what the calculated WQCV would be if all impervious area for the 
applicable development site discharged without infiltration. Runoff Reduction 
calculations are included in the appendix.  While water quality treatment of the 
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ign sizing 
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g different 
measures 

ent for the roadway 
dance with Section 

al.  
tabilized with riprap 
 riprap design sizing 

way is located offsite 
rty having different 

clarify



Subject: 
Page Index: 17
Date: 12/6/2023 5:27:56 PM
Author: Jeff Rice - EPC Engineering Review
Color: 
Layer: 
Space: 
Page Label: 17

future plat filings

Subject: Callout
Page Index: 17
Date: 12/6/2023 5:32:13 PM
Author: Jeff Rice - EPC Engineering Review
Color: 
Layer: 
Space: 
Page Label: 17

this

Subject: Callout
Page Index: 17
Date: 12/6/2023 5:29:28 PM
Author: Jeff Rice - EPC Engineering Review
Color: 
Layer: 
Space: 
Page Label: 17

(needs to be in maintenance agreement)

Subject: Text Box
Page Index: 17
Date: 12/6/2023 5:32:51 PM
Author: Jeff Rice - EPC Engineering Review
Color: 
Layer: 
Space: 
Page Label: 17

Address stabilization per PDR

Subject: Callout
Page Index: 18
Date: 12/6/2023 5:34:06 PM
Author: Jeff Rice - EPC Engineering Review
Color: 
Layer: 
Space: 
Page Label: 18

by developer if needed by drainage plan

18 (10)

Subject: Callout
Page Index: 18
Date: 12/6/2023 5:34:51 PM
Author: Jeff Rice - EPC Engineering Review
Color: 
Layer: 
Space: 
Page Label: 18

mostly?

geway is located offsite 
operty having different 
Stabilization measures 
enced in the MDDP / 
 the future plat filings 

he private gravel road 
by utilizing the Runoff 

on on a property having 
ubdivision.  Stabilization m
ed as referenced in the 
ertaken with the future pl
lan. 

s areas of the private gra
ater quality by utilizing th

this

 

Reduction standard in accordance wit
Engineering Criteria Manual.  Stormw
onto the vegetated side slopes and roa
ground, evaporates, or evapotranspir
60% of what the calculated WQCV 
applicable development site discharg
calculations are included in the appen

(needs to be in
maintenance
agreement)

his report showing riprap design sizing 
d Creek drainageway is located offsite 
vision on a property having different 
 subdivision.  Stabilization measures 
uired as referenced in the MDDP / 
ndertaken with the future plat filings 
y Plan. 

ous areas of the private gravel road 
r water quality by utilizing the Runoff 
Section I.7.1.C.3 of the El Paso County 
er from the existing roadway runs off 

side ditches and then infiltrates into the 
 a quantity of water equal to at least 

ould be if all impervious area for the 
 without infiltration. Runoff Reduction 

Address stabilization per PDR

large-lot rural residential designation having areas 2.5 acres or larger and 
having percent imperviousness values of less than 10%.  The percent 
imperviousness value cited for the Drainage Fee calculation in this report 
includes the roadway surface in Tract A in addition to the individual lot percent 
imperviousness and is also in accordance with the value cited in Drainage 
Criteria Manual Appendix L.3.7.3a, Table 3.1.   

4. This project contains no industrial or commercial uses that would pose a 
potential hazard to water quality.  The rural residential development is not 
anticipated to contain storage of potentially harmful substances or use of 
potentially harmful substances.  No site specific industrial or commercial 
BNMP’s for source controls are required. 

7. Drainage Facilities 

Drainage facilities for Eagle Rising Filing No. 1 include the installation of two Horizontal Elliptical 
RC Pipe culverts (HE-RCP) at the Lot 7 flag stem access.  These culverts will be placed by the 
future lot owner at the time of residential building permit and driveway construction.  Culvert sizing 
and outlet protection calculations are included in the Appendix of this report.  

Cottonwood Creek is located to the east of Eagle Rising Filing No. 1 in a parcel offsite to the 
proposed subdivision.  Access to the Cottonwood Creek streambed and banks along with the 
ponds and pond embankments through the subdivision is provided along the lot line drainage and 
utility easements which are included on the Final Plat.  An exhibit indicating the routes available 
is included in the Appendix of this report.  Ownership and maintenance responsibility of 
Cottonwood Creek and existing ponds are to remain vested with landowner and Eagle Rising 
Homeowners Association. 

The Cottonwood Creek channel, offsite of Eagle Rising Filing No. 1, but located within the area 
designated as the “Reinstated Preliminary Plan” for Eagle Rising contains two constructed ponds 
with stabilized embankments that have created conditions within the creek that function as 
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future lot owner at the time of residential building permit and driveway construction.  Culvert sizing 
and outlet protection calculations are included in the Appendix of this report.  

Cottonwood Creek is located to the east of Eagle Rising Filing No. 1 in a parcel offsite to the 
proposed subdivision.  Access to the Cottonwood Creek streambed and banks along with the 
ponds and pond embankments through the subdivision is provided along the lot line drainage and 
utility easements which are included on the Final Plat.  An exhibit indicating the routes available 
is included in the Appendix of this report.  Ownership and maintenance responsibility of 
Cottonwood Creek and existing ponds are to remain vested with landowner and Eagle Rising 
Homeowners Association. 

The Cottonwood Creek channel, offsite of Eagle Rising Filing No. 1, but located within the area 
designated as the “Reinstated Preliminary Plan” for Eagle Rising contains two constructed ponds 
with stabilized embankments that have created conditions within the creek that function as 
Constructed Wetlands Channel (CWC) which is described in the El Paso County Drainage Criteria 
Manual as an authorized BMP.  The two ponds constitute stabilizing features and provide the 
added benefits of supporting wetland vegetation and controlling flow rates in the creek under most 
conditions.  The existing pond spillway at DP 104 will require riprap installation at time of final plat 
as noted on the Drainage Plan to protect the spillway during storm water overflows from the pond 
to the downstream creek drainageway.  The Spillway at DP 126 has existing riprap in place and 
no further installation is required.  The ponds have withstood repeated significantly sized rainfall 
events throughout decades of existence. 

The creek bed, wetland areas and riparian overstory of Cottonwood Creek throughout the site are 
well vegetated native grasses, brush and trees as illustrated by the photos contained in the 
appendix of this report.  The Natural Resources Assessment by ERO Resources Corporation lists 
the various plants found.  The ERO report also contains photographic documentation of the plants 
and site conditions.  Wetland areas feature native grasses such as Nebraska Sedge, Baltic Rush, 
Redtop and Broadleaf Cattail.  The wetlands also contain mature, dense and well-established 
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7. Drainage Facilities 

Drainage facilities for Eagle Rising Filing No. 1 include the installation of two Horizontal Elliptical 
RC Pipe culverts (HE-RCP) at the Lot 7 flag stem access.  These culverts will be placed by the 
future lot owner at the time of residential building permit and driveway construction.  Culvert sizing 
and outlet protection calculations are included in the Appendix of this report.  

Cottonwood Creek is located to the east of Eagle Rising Filing No. 1 in a parcel offsite to the 
proposed subdivision.  Access to the Cottonwood Creek streambed and banks along with the 
ponds and pond embankments through the subdivision is provided along the lot line drainage and 
utility easements which are included on the Final Plat.  An exhibit indicating the routes available 
is included in the Appendix of this report.  Ownership and maintenance responsibility of 
Cottonwood Creek and existing ponds are to remain vested with landowner and Eagle Rising 
Homeowners Association. 

The Cottonwood Creek channel, offsite of Eagle Rising Filing No. 1, but located within the area 
designated as the “Reinstated Preliminary Plan” for Eagle Rising contains two constructed ponds 
with stabilized embankments that have created conditions within the creek that function as 
Constructed Wetlands Channel (CWC) which is described in the El Paso County Drainage Criteria 
Manual as an authorized BMP.  The two ponds constitute stabilizing features and provide the 
added benefits of supporting wetland vegetation and controlling flow rates in the creek under most 
conditions.  The existing pond spillway at DP 104 will require riprap installation at time of final plat 
as noted on the Drainage Plan to protect the spillway during storm water overflows from the pond 
to the downstream creek drainageway.  The Spillway at DP 126 has existing riprap in place and 
no further installation is required.  The ponds have withstood repeated significantly sized rainfall 
events throughout decades of existence. 

The creek bed, wetland areas and riparian overstory of Cottonwood Creek throughout the site are 
well vegetated native grasses, brush and trees as illustrated by the photos contained in the 
appendix of this report.  The Natural Resources Assessment by ERO Resources Corporation lists 
the various plants found.  The ERO report also contains photographic documentation of the plants 
and site conditions.  Wetland areas feature native grasses such as Nebraska Sedge, Baltic Rush, 
Redtop and Broadleaf Cattail.  The wetlands also contain mature, dense and well-established 
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include Sandbar Willow, Strapleaf Willow, Park Willow and Shining Willow.  The riparian overstory 
is described as containing Peachleaf Willow and Plains Cottonwood trees.  Shrubs present in the 
riparian corridor through the site include Snowberry, Wood’s Rose, Golden Current, and 
Chokecherry.  All these species act together to preserve the existing creek alignment and grades 
that are observed at the site and documented by photographic evidence. 

Supplemental information concerning permissible velocities and permissible shear stresses for 
channel lining materials is included in the appendix.  The information includes suggested 
permissible values for the native grasses, willows and trees that grow in the project reach.  Live 
willow stakes are included and listed to have permissible velocities of 3 to 10 f/sec with permissible 
shear stress of 2.10 to 3.10 lbs/sf.  However, the supplemental information assumes that the 
vegetation is newly planted, as in Reed Plantings, Hardwood Tree Plantings and Live Willow 
Stakes.  In this case, the vegetative cover throughout the site are not plantings or stakes, but well 
established, robust and dense cover that has served to stabilize the creek bed and banks.  The 
upper end of the permissible value range applies in this project reach.  

The results of the hydraulic analysis contained in this report indicate eight locations that exhibit 
channel flow velocities that approach or exceed 6 fps or have Froude Number values that equal 
or exceed 1.0.  Five of those locations are the pond emergency spillways which are protected 
with riprap as indicated on the Drainage Map.  The other three locations are within the natural 
creek which exhibit the established vegetative protection discussed above.  The most upstream 
location, upstream of the pond at DP 104, has Froude Number of 0.87, Channel Velocity of 5.88 
ft/sec and shear stress of 1.90 lbs/sf.  The next downstream location is upstream of the pond at 
DP 126 and has Froude Number of 1.01, Channel Velocity of 6.57 ft/sec and shear stress of 3.08 
lbs/sf.  The final location, just downstream of the previous has Froude Number of 1.00, Channel 
Velocity of 6.92 ft/sec and shear stress of 1.10 lbs/sf.  The presence of dense vegetation in the 
reach provides established stabilization for these locations.  An existing boulder structure, located 
upstream of the pond at DP 104 provides stabilization.  Portions of the banks inside the DP 104 
pond are lined with large boulders.  The boulders have been in place for many years and are well 
embedded and incorporated into the creek terrain.  No further improvements are needed in the 
creek.            

8. Drainage and Bridge Fees     
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that are observed at the site and documented by photographic evidence. 

Supplemental information concerning permissible velocities and permissible shear stresses for 
channel lining materials is included in the appendix.  The information includes suggested 
permissible values for the native grasses, willows and trees that grow in the project reach.  Live 
willow stakes are included and listed to have permissible velocities of 3 to 10 f/sec with permissible 
shear stress of 2.10 to 3.10 lbs/sf.  However, the supplemental information assumes that the 
vegetation is newly planted, as in Reed Plantings, Hardwood Tree Plantings and Live Willow 
Stakes.  In this case, the vegetative cover throughout the site are not plantings or stakes, but well 
established, robust and dense cover that has served to stabilize the creek bed and banks.  The 
upper end of the permissible value range applies in this project reach.  

The results of the hydraulic analysis contained in this report indicate eight locations that exhibit 
channel flow velocities that approach or exceed 6 fps or have Froude Number values that equal 
or exceed 1.0.  Five of those locations are the pond emergency spillways which are protected 
with riprap as indicated on the Drainage Map.  The other three locations are within the natural 
creek which exhibit the established vegetative protection discussed above.  The most upstream 
location, upstream of the pond at DP 104, has Froude Number of 0.87, Channel Velocity of 5.88 
ft/sec and shear stress of 1.90 lbs/sf.  The next downstream location is upstream of the pond at 
DP 126 and has Froude Number of 1.01, Channel Velocity of 6.57 ft/sec and shear stress of 3.08 
lbs/sf.  The final location, just downstream of the previous has Froude Number of 1.00, Channel 
Velocity of 6.92 ft/sec and shear stress of 1.10 lbs/sf.  The presence of dense vegetation in the 
reach provides established stabilization for these locations.  An existing boulder structure, located 
upstream of the pond at DP 104 provides stabilization.  Portions of the banks inside the DP 104 
pond are lined with large boulders.  The boulders have been in place for many years and are well 
embedded and incorporated into the creek terrain.  No further improvements are needed in the 
creek.            

8. Drainage and Bridge Fees     

The site is located within the Cottonwood Creek Drainage Basin of Fountain Creek, El 
Paso Basin Number FOMO2200, which was last studied in 1994.  2022 fees associated 
with this basin are Drainage Fees of $21,134 per impervious acre and Bridge Fees of 
$1,156 per impervious acre.  The percent Imperviousness of the entire 2.5-acre Rural 

permissible values for the native grasses, willows and trees that grow in the project reach.  Live 
willow stakes are included and listed to have permissible velocities of 3 to 10 f/sec with permissible 
shear stress of 2.10 to 3.10 lbs/sf.  However, the supplemental information assumes that the 
vegetation is newly planted, as in Reed Plantings, Hardwood Tree Plantings and Live Willow 
Stakes.  In this case, the vegetative cover throughout the site are not plantings or stakes, but well 
established, robust and dense cover that has served to stabilize the creek bed and banks.  The 
upper end of the permissible value range applies in this project reach.  

The results of the hydraulic analysis contained in this report indicate eight locations that exhibit 
hannel flow velocities that approach or exceed 6 fps or have Froude Number values that equal 

or exceed 1.0.  Five of those locations are the pond emergency spillways which are protected 
with riprap as indicated on the Drainage Map.  The other three locations are within the natural 
reek which exhibit the established vegetative protection discussed above.  The most upstream 
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embedded and incorporated into the creek terrain.  No further improvements are needed in the 
reek.            
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with this basin are Drainage Fees of $21,134 per impervious acre and Bridge Fees of 

channel lining materials is included in the appendix.  The information includes suggested 
permissible values for the native grasses, willows and trees that grow in the project reach.  Live 
willow stakes are included and listed to have permissible velocities of 3 to 10 f/sec with permissible 
shear stress of 2.10 to 3.10 lbs/sf.  However, the supplemental information assumes that the 
vegetation is newly planted, as in Reed Plantings, Hardwood Tree Plantings and Live Willow 
Stakes.  In this case, the vegetative cover throughout the site are not plantings or stakes, but well 
established, robust and dense cover that has served to stabilize the creek bed and banks.  The 
upper end of the permissible value range applies in this project reach.  

The results of the hydraulic analysis contained in this report indicate eight locations that exhibit 
channel flow velocities that approach or exceed 6 fps or have Froude Number values that equal 
or exceed 1.0.  Five of those locations are the pond emergency spillways which are protected 
with riprap as indicated on the Drainage Map.  The other three locations are within the natural 
creek which exhibit the established vegetative protection discussed above.  The most upstream 
location, upstream of the pond at DP 104, has Froude Number of 0.87, Channel Velocity of 5.88 
ft/sec and shear stress of 1.90 lbs/sf.  The next downstream location is upstream of the pond at 
DP 126 and has Froude Number of 1.01, Channel Velocity of 6.57 ft/sec and shear stress of 3.08 
lbs/sf.  The final location, just downstream of the previous has Froude Number of 1.00, Channel 
Velocity of 6.92 ft/sec and shear stress of 1.10 lbs/sf.  The presence of dense vegetation in the 
reach provides established stabilization for these locations.  An existing boulder structure, located 
upstream of the pond at DP 104 provides stabilization.  Portions of the banks inside the DP 104 
pond are lined with large boulders.  The boulders have been in place for many years and are well 
embedded and incorporated into the creek terrain.  No further improvements are needed in the 
creek.            

8. Drainage and Bridge Fees     

The site is located within the Cottonwood Creek Drainage Basin of Fountain Creek, El 
Paso Basin Number FOMO2200, which was last studied in 1994.  2022 fees associated 
with this basin are Drainage Fees of $21,134 per impervious acre and Bridge Fees of 
$1,156 per impervious acre.  The percent Imperviousness of the entire 2.5-acre Rural 
Residential subdivision, for purposes of drainage fee calculation including the roadway 
and residential lots, is 11% in accordance with El Paso County Engineering Criteria 
Manual Appendix L Table 3-1.  Also, reduction in the per acre Drainage Fee are allowed 
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FEE CALCULATION (Cottonwood Creek 202 Drainage and Bridge Fees) 

Drainage Fee =   35.282 Ac. x $21,134/Imp. Ac. x 0.11 Imp.  =       $82,021.48 

Less 25% Drainage Fee Reduction per Resolution 99-383  =        (20,505.37) 

Bridge Fee     =   35.282 Ac. x $1,156/Imp. Ac. x 0.11 Imp.  =           4,486.46  

 

                                   Grand Total Drainage and Bridge Fees  =       $66,002.57 

In addition to the Drainage Fees stated above, the owner has constructed improvements 
to the two Cottonwood Creek ponds that serve to mitigate flow rates downstream of the 
ponds and provide stabilization within the reach.  The owner reserves the opportunity to 
seek reimbursement or drainage credits for these improvements from the City/County 
Drainage Board in accordance with the procedures outlined in DCM Section 3.3. 

9. Conclusion 

This Final Drainage Report presents existing and proposed drainage conditions for the 
proposed Eagle Rising Filing No. 1 project. The development contains 35.3 acres with 
ten (10) 2.5-acre to 7.1-acre single family residential lots, and associated roadway which 
will have negligible and inconsequential effects on the existing site drainage and drainage 
conditions downstream.  The proposed project will not, with respect to stormwater runoff, 
negatively impact the adjacent properties and downstream properties.  Applicable agency 
permitting requirements will be observed and adhered to in the development of the 
subdivision.  

nage Fees stated above, the owner has const
d Creek ponds that serve to mitigate flow rate
bilization within the reach.  The owner reserv

or drainage credits for these improvements 
ordance with the procedures outlined in DCM

eport presents existing and proposed draina
g Filing No. 1 project. The development con
1-acre single family residential lots, and assoc
d inconsequential effects on the existing site d

requires DBPS
amendment



Subject: Highlight
Page Index: 20
Date: 12/6/2023 5:48:28 PM
Author: Jeff Rice - EPC Engineering Review
Color: 
Layer: 
Space: 
Page Label: 20

Subject: SW - Textbox with Arrow
Page Index: 129
Date: 12/5/2023 10:52:09 AM
Author: Glenn Reese - EPC Stormwater
Color: 
Layer: 
Space: 
Page Label: 129

Please provide discussion in the text above on
how this was selected. If helpful, provide an
annotated copy of Figure 3-1 (and any other
applicable MHFD figures or equations)

129 (1)

Subject: SW - Textbox
Page Index: 130
Date: 12/5/2023 11:34:04 AM
Author: Glenn Reese - EPC Stormwater
Color: 
Layer: 
Space: 
Page Label: 130

Notes: 
1) The UIAs and RPAs should be split into different
tributary sections (on this map and as separate
columns on the calcs spreadsheet on the previous
page). The road grade is shown as typically
superelevated to one side or the other. Meaning
half of the entire road (longitudinally) isn't treated
by each RPA on either side of the road. So if in
one section of the road, the entire width of the road
is tributary to the southern RPA, the southern RPA
will need to have more width (unless limited by
Note 2 below). 
2) For RPAs within a ditch, only count the area
from the edge of road to flowline. The far slope of
the ditch cannot be counted. Revise the RPA
areas accordingly. 
3) RPAs must be fully vegetated. From aerial
imagery, alot of the RPAs adjacent to the existing
road is not vegetated. Reflect this need for seeding
on the GEC Plan. 
4) The runoff reduction RPA is considered a WQ
Facility and requires a signed Maintenance
Agreement
5) All RPA/SPA areas will need to be within a no
build/drainage easement (or tract) and discussed
in the maintenance agreement and O&M manual. 

Other guidance for Runoff Reduction from MHFD: 
- Turf grass vegetation should have a uniform
density of at least 80%. 
- Irrigation (temp or permanent) is necessary to
establish sufficient vegetation and not just weeds.  
- Show suitability of topsoil of RPA and steps for
proper preparation of topsoil per recommendations
in MHFD detail T-0 Table RR-3
- RPA/SPA limits must be shown on GEC Plans
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23

UD-BMP (Version 3.07, March 2018)

Please provide discussion in the text above on how this was
selected. If helpful, provide an annotated copy of Figure 3-1
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Notes: 
1) The UIAs and RPAs should be split into different tributary sections (on this map and
as separate columns on the calcs spreadsheet on the previous page). The road grade is
shown as typically superelevated to one side or the other. Meaning half of the entire
road (longitudinally) isn't treated by each RPA on either side of the road. So if in one
section of the road, the entire width of the road is tributary to the southern RPA, the
southern RPA will need to have more width (unless limited by Note 2 below). 
2) For RPAs within a ditch, only count the area from the edge of road to flowline. The far
slope of the ditch cannot be counted. Revise the RPA areas accordingly. 
3) RPAs must be fully vegetated. From aerial imagery, alot of the RPAs adjacent to the
existing road is not vegetated. Reflect this need for seeding on the GEC Plan. 
4) The runoff reduction RPA is considered a WQ Facility and requires a signed
Maintenance Agreement
5) All RPA/SPA areas will need to be within a no build/drainage easement (or tract) and
discussed in the maintenance agreement and O&M manual. 

Other guidance for Runoff Reduction from MHFD: 
- Turf grass vegetation should have a uniform density of at least 80%. 
- Irrigation (temp or permanent) is necessary to establish sufficient vegetation and not
just weeds.  
- Show suitability of topsoil of RPA and steps for proper preparation of topsoil per
recommendations in MHFD detail T-0 Table RR-3
- RPA/SPA limits must be shown on GEC Plans (not just FDR) so our SW inspectors
and the QSM know that these areas are to remain pervious and vegetated (80%). Our
SW inspectors do not look at drainage reports. 
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