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Unclear why this statement is made.  In looking at
the PBH Fil 12 drainage report the existing
topography shows the path matches the path of
the spillway.

Eagleview Subdivis

the costs per reach/ feature provided in DBPS were scaled to th
mate of improvement costs as shown below. 
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If this is DBPS
estimates then bring it
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the years.

Provide maintenance access and
easements for the highlighted facilities &
main stem channels.

Update the construction plans and plat
document.

Short Grass Prairie 0.15 

Woods – Light underbrush 0.4 

The time of concentration was calculated following the guidance provided in TR-55 by sum
the travel time for overland flow, sheet flow, and channelized flow segments along the long
flow path and a factor of 0.6 was then applied to generate the lag time, per Ch. 6 Section 4
the DCM. The longest flow paths were manually delineated to match the drainage patterns
each sub basin based on existing topography. Time of concentration calculations for each 
can be found in Appendix B. 

Routing of the stormwater runoff and modeling of drainageways for the project site, was do
using the NRCS Curve Number Method as required by El Paso County. Routing of channe
flow was based on the Muskingum-Cunge method for all reaches for the existing and prop
model. This aligned with the methodology completed in the DBPS models.  

Small existing channels onsite were modeled with a typical section using FlowMaster that 
the following characteristics: a longitudinal slope of 0.025, side slopes of 1.3 (H:V), a Mann
n value of 0.030, and a normal depth of 2 feet.  Similarly, proposed roadside ditches were 
modeled in FlowMaster with a typical section that has the following characteristics: a 
longitudinal slope of 0.025, side slopes of 4.0 (H:V), a Manning’s n value of 0.030, and a n
depth of 18 inches. Calculated discharge for the typical channel and typical ditch are 
approximately 35 cfs and 57 cfs, respectively. See the FlowMaster worksheet in Appendix
further details on the typical channel and typical ditch.  The larger main tributary channel w
modeled based on an averaging of cross sections within the DBPS HEC-RAS model for th
subject reaches.  The longest of these, R-PB13, has the following characteristics: a longitu
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side ditch/(native grass) permissible
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(MHFD).
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(TRM) when it exceeds the natural
channel or roadside ditch permissible
velocity.
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Does the second column function to model a
second pipe?
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Provide maintenance access road and easements
for the highlighted facilities & main stem channels.

Update the construction plans and plat document.

See ECM 3.3.3.K for Channel Easement and
Access criteria.
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main stem channels.

Update the construction plans and plat
document.

See ECM 3.3.3.K for Channel Easement
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Final Drainage Report 
Eagleview Subdivision, El Paso County, CO 

 

Per the costs per reach/ feature provided in DBPS were scaled to the site to determine an 
estimate of improvement costs as shown below. 
 
DBPS Reach UNIT QUANITITY UNIT COST COST 
RWT-094  LF  2,010   $ 687.51   $ 1,381,895 
RWT-080  LF  1680  $ 671.19   $ 1,127,599  
RWT-092  LF  626  $ 662.04   $ 414,437  
RWT-054  LF  784  $ 566.49   $ 444,128  
Sub Regional Detention Pond SR1  LS  1  $ 405,769   $ 405,769  
Engineering/Administration/Contingency % 35%   $ 1,320,840  
   TOTAL: $ 5,094,668 

 
Following the Drainage reimbursement request application approval, the Drainage Fees will be 
as follows based on DBPS cost estimates: 
 

 Drainage Fees= $429,831 
 Improvement Costs= $5,094,668 
 Reimbursable Costs = $1,474,717 (Reach RWT-094) 
 Reimbursement Credit= $1,044,886 

 
Fees are deferred at plat recordation due to reimbursement expenses being greater than the 
required drainage fees.  

SUMMARY 

This report has been prepared in accordance with El Paso County stormwater criteria. It outlines 
the Site design for the 5-year and 100-year storm events drainage system. The drainage design 
presented within this report conforms to the criteria presented in the MANUAL Additionally, the 

Final Drainage Report 
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Per the costs per reach/ feature provided in DBPS were scaled to the site to determine an 
estimate of improvement costs as shown below. 
 
DBPS Reach UNIT QUANITITY UNIT COST COST 
RWT-094  LF  2,010   $ 687.51   $ 1,381,895 
RWT-080  LF  1680  $ 671.19   $ 1,127,599  
RWT-092  LF  626  $ 662.04   $ 414,437  
RWT-054  LF  784  $ 566.49   $ 444,128  
Sub Regional Detention Pond SR1  LS  1  $ 405,769   $ 405,769  
Engineering/Administration/Contingency % 35%   $ 1,320,840  
   TOTAL: $ 5,094,668 

 
Following the Drainage reimbursement request application approval, the Drainage Fees will be 
as follows based on DBPS cost estimates: 
 

 Drainage Fees= $429,831 
 Improvement Costs= $5,094,668 
 Reimbursable Costs = $1,474,717 (Reach RWT-094) 
 Reimbursement Credit= $1,044,886 

 
Fees are deferred at plat recordation due to reimbursement expenses being greater than the 
required drainage fees.  

SUMMARY 

This report has been prepared in accordance with El Paso County stormwater criteria. It outlines 
the Site design for the 5-year and 100-year storm events drainage system. The drainage design 
presented within this report conforms to the criteria presented in the MANUAL Additionally, the 
Site runoff and storm drain facilities will not adversely affect the downstream and surrounding 



Subject: Highlight
Page Label: [1] PR DRN MAP - 150sc
Author: dsdlaforce
Date: 2/2/2023 10:00:38 AM
Status: 
Color: 
Layer: 
Space: 

Subject: Highlight
Page Label: [1] PR DRN MAP - 150sc
Author: dsdlaforce
Date: 2/2/2023 10:00:42 AM
Status: 
Color: 
Layer: 
Space: 

Subject: Highlight
Page Label: [1] PR DRN MAP - 150sc
Author: dsdlaforce
Date: 2/2/2023 10:01:39 AM
Status: 
Color: 
Layer: 
Space: 

Subject: Highlight
Page Label: [1] PR DRN MAP - 150sc
Author: dsdlaforce
Date: 2/2/2023 10:01:43 AM
Status: 
Color: 
Layer: 
Space: 

Subject: Highlight
Page Label: [1] PR DRN MAP - 150sc
Author: dsdlaforce
Date: 2/2/2023 10:04:02 AM
Status: 
Color: 
Layer: 
Space: 

Subject: Highlight
Page Label: 377
Author: eschoenheit
Date: 2/2/2023 10:20:43 AM
Status: 
Color: 
Layer: 
Space: 

78.97209.67
78.9
0.012



Subject: Highlight
Page Label: 378
Author: eschoenheit
Date: 2/2/2023 10:28:49 AM
Status: 
Color: 
Layer: 
Space: 

62.6

Subject: Highlight
Page Label: 379
Author: eschoenheit
Date: 2/2/2023 10:44:43 AM
Status: 
Color: 
Layer: 
Space: 

83.3

Subject: Highlight
Page Label: 380
Author: eschoenheit
Date: 2/2/2023 10:48:03 AM
Status: 
Color: 
Layer: 
Space: 

76.4

Subject: Highlight
Page Label: 381
Author: eschoenheit
Date: 2/2/2023 10:54:53 AM
Status: 
Color: 
Layer: 
Space: 

113

Subject: Highlight
Page Label: 15
Author: dsdlaforce
Date: 2/2/2023 8:32:14 AM
Status: 
Color: 
Layer: 
Space: 

Subject: Highlight
Page Label: 15
Author: dsdlaforce
Date: 2/2/2023 8:32:16 AM
Status: 
Color: 
Layer: 
Space: 

7216.35
62.6
0.012

7214.25
83.3
0.012

7228.38
76.4
0.012

7202
113

0.012

es stormwater runoff 
m and path of runoff 
y.  Nonetheless, we 

e.  The additional rip-
return to the historic 

include water quality and increa
in the 2021 time frame. 

The new spillway associated w
straight to the west via a 3:1 rip
does not match historic and sh
recommend an additional 107 C
rap toe protection will allow the
flow path. Also, a 18,048 SF e



Subject: Highlight
Page Label: 375
Author: eschoenheit
Date: 2/2/2023 9:54:25 AM
Status: 
Color: 
Layer: 
Space: 

76.5

Subject: Highlight
Page Label: 15
Author: eschoenheit
Date: 2/6/2023 5:01:59 PM
Status: 
Color: 
Layer: 
Space: 

Subject: Highlight
Page Label: 15
Author: eschoenheit
Date: 2/6/2023 5:02:01 PM
Status: 
Color: 
Layer: 
Space: 

Subject: Highlight
Page Label: 15
Author: eschoenheit
Date: 2/6/2023 5:02:03 PM
Status: 
Color: 
Layer: 
Space: 

Subject: Highlight
Page Label: 15
Author: eschoenheit
Date: 2/6/2023 5:02:05 PM
Status: 
Color: 
Layer: 
Space: 

Subject: Image
Page Label: 545
Author: dsdlaforce
Date: 2/2/2023 10:25:31 AM
Status: 
Color: 
Layer: 
Space: 

Image (4)

7204.97
76.5
0.012

rap toe protection will a
flow path. Also, a 18,0

15  

hydraulic analysis of the site. The channel design is ongoing and will be submitted as separate 
submittal package, which will include a hydraulic memorandum and channel construction plans. 
Based on this analysis, which identified the channel slope that will be required to maintain 
compliance with hydraulic criteria, 4 grouted boulder drop structures and 5 riffles drop structures 
are proposed. Refer to Chapter 3 in the DCM for the process to obtain reimbursement or credit.  

PAINTBRUSH HILLS- POND C 
Adjacent to the southeast corner of the site, Detention Pond C was designed and constructed 
with Paint Brush Hills Filing No 12 in approximately 2004.  Pond C was recently upgraded to 
include water quality and increased emergency spillway flows with Paint Brush Hills Filing No 14 
in the 2021 time frame. 

The new spillway associated with redesigned Detention Pond C, discharges stormwater runoff 
straight to the west via a 3:1 rip-rap slope at the property line.  The rate, form and path of runoff 
does not match historic and should not have been approved by the County.  Nonetheless, we 
recommend an additional 107 CY of 12” rip-rap be placed at the toe of slope.  The additional rip-
rap toe protection will allow the spillway runoff to turn 90 degrees south and return to the historic 
flow path. Also, a 18,048 SF easement is warranted on Lot 31 to reduce the chance of building 

5  
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Provide itemized cost estimate to construct the
regional pond, wq ponds, and drop structures that
are being installed.
These estimates should be reflected in the
Financial Estimate Form.
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CULVERT SIZING 
The proposed culverts for the site were designed utilizing Mile
spreadsheet. Refer to Appendix C for culvert sizing and erosi

CHANNEL STABILIZATION  
The Falcon Drainage Basin Study identifies the need for ch
with the Site.  In particular, the DBPS calls for the construction
the Eagleview Subdivision.  See Appendix E for drop structu
hydraulic analysis of the site. The channel design is ongoing 
submittal package, which will include a hydraulic memorandu
Based on this analysis, which identified the channel slope 
compliance with hydraulic criteria, 4 grouted boulder drop stru
are proposed. Refer to Chapter 3 in the DCM for the process t

PAINTBRUSH HILLS- POND C 
Adjacent to the southeast corner of the site, Detention Pond C
with Paint Brush Hills Filing No 12 in approximately 2004.  Pon
include water quality and increased emergency spillway flows 
in the 2021 time frame. 

The new spillway associated with redesigned Detention Pond
straight to the west via a 3:1 rip-rap slope at the property line.
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hydraulic analysis of the site. The channel design is ongoing and will be submitted as separate 
submittal package, which will include a hydraulic memorandum and channel construction plans. 
Based on this analysis, which identified the channel slope that will be required to maintain 
compliance with hydraulic criteria, 4 grouted boulder drop structures and 5 riffles drop structures 
are proposed. Refer to Chapter 3 in the DCM for the process to obtain reimbursement or credit.  

PAINTBRUSH HILLS- POND C 
Adjacent to the southeast corner of the site, Detention Pond C was designed and constructed 
with Paint Brush Hills Filing No 12 in approximately 2004.  Pond C was recently upgraded to 
include water quality and increased emergency spillway flows with Paint Brush Hills Filing No 14 
in the 2021 time frame. 

The new spillway associated with redesigned Detention Pond C, discharges stormwater runoff 
straight to the west via a 3:1 rip-rap slope at the property line.  The rate, form and path of runoff 
does not match historic and should not have been approved by the County.  Nonetheless, we 
recommend an additional 107 CY of 12” rip-rap be placed at the toe of slope.  The additional rip-
rap toe protection will allow the spillway runoff to turn 90 degrees south and return to the historic 
flow path. Also, a 18,048 SF easement is warranted on Lot 31 to reduce the chance of building 

*WQ Feature 2 N/A 18 1 6.1 4 15 16 N/A 7199.39 N/A
*The water quality features are designed to release the 2-year flow.

SUMMARY 

This report has been prepared in accordance with El Paso County stormwater criteria. It out
the Site design for the 5-year and 100-year storm events drainage system. The drainage de
presented within this report conforms to the criteria presented in the MANUAL Additionally
Site runoff and storm drain facilities will not adversely affect the downstream and surroun
developments. 

Provide itemized cost estimate to construct the regional pond,
wq ponds, and drop structures that are being installed.
These estimates should be reflected in the Financial Estimate
Form.

 methods are utilized to determine performance and conformanc
 (RECPs).  Information within this document is presented to pro
d design values.  Test results obtained for the Excel PP5-12 Turf

gn values are presented in Tables 1-4.  For specific information d
cation of design values, refer to document number WE_EXCEL_PER
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Make sure the construction plans notes
the specific product to be used.
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showing the cross section cuts.

Contact the review engineer to discuss.  Is the
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Provide brief discussion on the maintenance of the
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Provide analysis of the existing 48" culvert on
Arroya Lane and determine if end
treatment/erosion protection is needed.

West Tributary – Existing Conditions 
  

Provide an existing and proposed HEC-RAS Map
showing the cross section cuts.

Contact the review engineer to discuss.  Is the
HEC-RAS included from the DBPS?  Is there going to
be a separate modeling specific to the proposed
improvements?
Not clear why this is included in the report.  It seems
this can be removed.
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compliance with hydraulic criteria, 4 grouted boulder drop structures and 5 riffles drop struc
are proposed. Refer to Chapter 3 in the DCM for the process to obtain reimbursement or cr

PAINTBRUSH HILLS- POND C 
Adjacent to the southeast corner of the site, Detention Pond C was designed and construct
with Paint Brush Hills Filing No 12 in approximately 2004.  Pond C was recently upgraded t
include water quality and increased emergency spillway flows with Paint Brush Hills Filing N
in the 2021 time frame. 

The new spillway associated with redesigned Detention Pond C, discharges stormwater r
straight to the west via a 3:1 rip-rap slope at the property line.  The rate, form and path of r
does not match historic and should not have been approved by the County.  Nonetheles
recommend an additional 107 CY of 12” rip-rap be placed at the toe of slope.  The additiona
rap toe protection will allow the spillway runoff to turn 90 degrees south and return to the hi
flow path. Also, a 18,048 SF easement is warranted on Lot 31 to reduce the chance of bu

Please provide narrative that address lots that require engineered site plan
and call out the required culverts pipe sizes and grading layout.

19  

Provide brief discussion on the maintenance of the drainage
easements by Metro/HOA, County, and private owners

5 N/A 18 1 0.9 4 15 16
6 P9 36 2 79.1 16 20 28
7 P5 36 2 96.1 16 20 28
8 P12 72 2 388.5 22 32 34

Pond Outfall P7 72 2 387 22 32 34
*WQ Feature 1 N/A 24 1 19.1 4 15 16
*WQ Feature 2 N/A 18 1 6.1 4 15 16

*The water quality features are designed to release the 2-year flow.

Provide analysis of the existing 48" culvert on
Arroya Lane and determine if end
treatment/erosion protection is needed.


