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Subject: Callout
Page Label: 8
Author: Carlos
Date: 10/24/2022 12:57:45 PM
Status: 
Color: 
Layer: 
Space: 

Unresolved Review 1 Comment:
- Use the IDF values from the City of Colorado
Springs Drainage Criteria Manual Vol 1, May 2014.
The County adopted this criteria and therefore the
IDF values from Chapter 6 should be used.

Callout (28)

Subject: Callout
Page Label: 7
Author: dsdlaforce
Date: 10/25/2022 1:31:16 PM
Status: 
Color: 
Layer: 
Space: 

Based on the drainage design WQ and detention is
required when basin A1 develops during phase 2. 

Update description to describe WQ and detention
requirements for this during phase 2 and state that
drainage report is required with phase 2 for the
final design of the WQ/Detention facility.

Subject: Callout
Page Label: 7
Author: dsdlaforce
Date: 10/25/2022 1:36:03 PM
Status: 
Color: 
Layer: 
Space: 

Explain why basin A2 does not drain into a
permanent WQ facility.  See ECM I.7.1.B for
exclusions from permanent WQ.  If this is intended
to be undeveloped land that will remain
undeveloped then state as such.

Subject: Callout
Page Label: 7
Author: dsdlaforce
Date: 10/25/2022 1:46:42 PM
Status: 
Color: 
Layer: 
Space: 

Describe the minor/major flow rates calculated for
each basin.

For each basindescribe where they discharge.
Example:  For basin A3 you should note runoff
from this basin is collected by an inlet and
conveyed by stormdrain system into the proposed
EDB pond for WQ and Detention.  Or Basin A4
runoff sheet flow into a proposed swale and routed
into the proposed EDB pond for WQ and detention.

Subject: Callout
Page Label: 7
Author: dsdlaforce
Date: 10/25/2022 1:49:04 PM
Status: 
Color: 
Layer: 
Space: 

See review #1 comment to the site plan and Traffic
Study.  This needs to be asphalt paving if the
projected ADT is 200 trips.

Subject: Callout
Page Label: 3
Author: dsdlaforce
Date: 10/25/2022 10:41:09 AM
Status: 
Color: 
Layer: 
Space: 

Format so the County Signature Block is in the
same sheet as the Engineer and Owner Signature
Block.

 

C. DRAINAGE DESIGN CRITERIA 

1. Development Criteria Reference 

• El Paso County Colorado Drainage Criteria Manual. 

• Falcon Drainage Basin Planning Study – Selected Plan Report – Final – September 2015. 

• Intensity, Duration, Frequency (IDF) values for the 2-year, 5-year, 10-year & 100-year 

from the NOAA Atlas for Falcon were used for the analysis for the site. Note, Chapter 6 

of the El Paso County Colorado Drainage Criteria Manual calls for the use of NOAA 

Atlas map depending on the location of the project. A copy of the IDF data is provided in 

Appendix B.  

2. Previous Drainage Studies 

D49 Transportation Centre lies in the Falcon CHWS1400 drainage basin and a review of the 

Falcon Drainage Basin Planning Study (DBPS) – Final, dated September 2015 was carried out. 

The proposed site layout takes cognizance of the findings of the above-named report.  

3. Floodplain Analysis 

Proposed structures and access are located outside of the predicted flooding Zone AE. In addition, 

proposed finished elevations are above base flood zone elevations in the vicinity. Note, the survey 

information shown on our layouts was created based on a local adjacent site datum. The adjacent 

base flood elevation of 6808 is shown in NAVD88. Per surveyor, 3.8 ft must be added to the 

survey elevations to convert from the local datum to navd88. Therefore, the building’s finished 

floor elevation is approximately 3.8 ft above 100-year flood elevation. The proposed 

Maintenance Building is located approximately 220 ft away from the predicted flooding zone. 

Refer to the JVA Grading & Drainage Plan drawing which shows outline of the predicted 

flooding Zone AE and the proposed site layout, outside of this zone. No significant disturbance 

within the floodplain is anticipated with this project. 

 

4. Hydrologic Criteria 

Rainfall data and intensity values were determined using the criteria in El Paso County Drainage 

Criteria Manual and the Mile High Flood District Urban Storm Drainage Criteria Manual 

(USDCM). Intensity, Duration, Frequency (IDF) values for the 2, 5, 10 & 100-year events from 

NOAA Atlas for the subject site location were utilized for the analysis. A copy of IDF data is 

provided in Appendix B. Output calculation spreadsheets are also provided in Appendix B.   

The Rational Method (Q=CIA) was used to determine the storm runoff (Q) from the areas 

tributary to the proposed storm system, with composite runoff coefficients (C) and contributing 

areas (A) given for design points in sub-basins.  Rainfall, basin coefficients, and other calculated 

Unresolved Review 1 Comment:
- Use the IDF values from the City of Colorado Springs
Drainage Criteria Manual Vol 1, May 2014. The County
adopted this criteria and therefore the IDF values from
Chapter 6 should be used.

Creek. 

The property has an off-site drainage basin which is an existing educational facility nor

the property that discharges to the existing creek along the western boundary. The offs

basin consists of 2.75 acres of landscape and 4.55 acres of impermeable surfaces. Runo

from this basin will be intercepted at the property boundary and diverted to discharge i

creek running along the western boundary of the site.  

3. Proposed Sub-basin Description 

The proposed development will include 11 sub-basins which are shown on the JVA dra

Proposed Drainage Plan, Figure 2. 

The new development will have three off-site drainage basins including OS1, OS2 and

These basins will be intercepted to discharge into the existing Black Squirrel Creek. OS

the catchment located north of the Swingline Rd roundabout, adjacent to the property. 

comprises of existing buildings’ roofs (Falcon Legacy Campus), grass fields, asphalt ro

parking lots. OS2 is located west of the proposed building on site. OS2 comprises of th

existing roundabout, asphalt road and grass swale. OS3 is the Falcon Elementary Scho

Technology, south of the proposed redevelopment. OS3 comprises of existing building

roofs, grass fields, gravel access, concrete surface, asphalt road and parking lots. 

The remaining eight sub-basins include the following: 

• Basin A1 is a future buildout as part of Phase 2. The basin is located north of t

proposed building and comprises of soft and hard surfaces equivalent to 80% 

impervious. 

• Basin A2 is an existing wetland west of the proposed detention basin. The basi

covered by vegetation. 

• Basin A3 is the proposed bus lot east and half of the proposed building’s roof. 

Based on the drainage design WQ and detention is required when basin
A1 develops during phase 2. 

Update description to describe WQ and detention requirements for this
during phase 2 and state that drainage report is required with phase 2 for
the final design of the WQ/Detention facility.
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Explain why basin A2
does not drain into a
permanent WQ
facility.  See ECM
I.7.1.B for exclusions
from permanent WQ.
 If this is intended to
be undeveloped land
that will remain
undeveloped then
state as such.

 

not connected to a storm sewer network. Surface water runoff from this basin percolates into 

the ground. 

The basins in the western portion of the site includes gravel finish access road, gravel, 

existing buildings and grass fields.  These basins drain to the existing wetland south of the 

running track via overland sheet flows.  This existing wetland discharges into the creek 

running along the western boundary of the site. This creek is a tributary of the Black Squirrel 

Creek. 

The property has an off-site drainage basin which is an existing educational facility north of 

the property that discharges to the existing creek along the western boundary. The offsite 

basin consists of 2.75 acres of landscape and 4.55 acres of impermeable surfaces. Runoff 

from this basin will be intercepted at the property boundary and diverted to discharge into the 

creek running along the western boundary of the site.  

3. Proposed Sub-basin Description 

The proposed development will include 11 sub-basins which are shown on the JVA drawing 

Proposed Drainage Plan, Figure 2. 

The new development will have three off-site drainage basins including OS1, OS2 and OS3. 

These basins will be intercepted to discharge into the existing Black Squirrel Creek. OS1 is 

the catchment located north of the Swingline Rd roundabout, adjacent to the property. OS1 

comprises of existing buildings’ roofs (Falcon Legacy Campus), grass fields, asphalt road and 

parking lots. OS2 is located west of the proposed building on site. OS2 comprises of the 

existing roundabout, asphalt road and grass swale. OS3 is the Falcon Elementary School of 

Technology, south of the proposed redevelopment. OS3 comprises of existing buildings’ 

roofs, grass fields, gravel access, concrete surface, asphalt road and parking lots. 

The remaining eight sub-basins include the following: 

• Basin A1 is a future buildout as part of Phase 2. The basin is located north of the 

proposed building and comprises of soft and hard surfaces equivalent to 80% 

impervious. 

• Basin A2 is an existing wetland west of the proposed detention basin. The basin is 

Describe the minor/major flow rates calculated for each basin.

For each basindescribe where they discharge. Example:  For basin A3 you
should note runoff from this basin is collected by an inlet and conveyed by
stormdrain system into the proposed EDB pond for WQ and Detention.  Or
Basin A4 runoff sheet flow into a proposed swale and routed into the
proposed EDB pond for WQ and detention.

7 

 

• Basin A4 is the existing workshop. It is located southwest of the propo

The basin mainly comprises of existing buildings and gravel surface. 

• Basin A5 is half of the proposed building and staff car parking lot. It co

roofs, concrete and gravel surfaces. 

• Basin A6 is located south of the proposed building and is mainly a grav

concrete base to store fuel on site. 

• Basin A7 is the proposed detention basin and a gravel access road east 

• Basin A8 is the proposed staff parking lot and access, adjacent to the e

school. 

 

See review #1
comment to the site
plan and Traffic
Study.  This needs to
be asphalt paving if
the projected ADT is
200 trips.

ngineer / ECM Administrator 

s: 

 

Format so the County
Signature Block is in
the same sheet as
the Engineer and
Owner Signature
Block.



Subject: Callout
Page Label: 27
Author: dsdlaforce
Date: 10/25/2022 10:59:07 AM
Status: 
Color: 
Layer: 
Space: 

Provide a schematic of the storm drain model and
include the lane ID on the drainage on the
drainage map so there is a reference exhibit.  Staff
is unable to determine the corresponding line with
the given information.

Subject: Callout
Page Label: 9
Author: dsdlaforce
Date: 10/25/2022 2:03:45 PM
Status: 
Color: 
Layer: 
Space: 

Identify the specific basin where grass buffer is
being used.

The narrative is not consistent with the design
procedure form.  The south staff car park (basin
A8) is 1.02 acres while the description noted 8.7
acres.  Provide an exhibit showing the grass buffer
area and the tributary area. 

Subject: Callout
Page Label: 11
Author: dsdlaforce
Date: 10/25/2022 2:10:18 PM
Status: 
Color: 
Layer: 
Space: 

Revise sentence

Subject: Callout
Page Label: 25
Author: dsdlaforce
Date: 10/25/2022 2:25:09 PM
Status: 
Color: 
Layer: 
Space: 

Revise calculation

Subject: Callout
Page Label: 33
Author: dsdlaforce
Date: 10/25/2022 2:32:33 PM
Status: 
Color: 
Layer: 
Space: 

Replace with City DCM Table 6-2

Subject: Callout
Page Label: 33
Author: dsdlaforce
Date: 10/25/2022 2:37:00 PM
Status: 
Color: 
Layer: 
Space: 

Remove the override or update the WQCV chart in
pg 31.

Provide a schematic of the storm drain model
and include the lane ID on the drainage on the
drainage map so there is a reference exhibit. 
Staff is unable to determine the corresponding
line with the given information.
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1.8acres on a 30.45-acre site. The proposed 
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utline of the phased works. Runoff from the site 

and swales. Onsite run off will be routed to a new 

tion and water quality enhancement. Overflow 
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basin will treat rainfall runoff for water quality and 
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release rates. The detention basin is designed to 

phased works. Due to site constraints including 

oped southern portion of the site equivalent to 8.7 

n basin but to a grass buffer to provide water 

UD-BMP design sheet for this area. 

Identify the specific
basin where grass
buffer is being used.

The narrative is not
consistent with the
design procedure
form.  The south staff
car park (basin A8) is
1.02 acres while the
description noted 8.7
acres.  Provide an
exhibit showing the
grass buffer area and
the tributary area. 

ments will provide adequate storage and water q

 basin, which will limit peak runoff rates to allow

drainage system will have no impact to adjacent

ems in the vicinity.  

ion pond facility and all its components will be c

ce with the plans and specifications described in 

he storm drain system and detention facilities are

nance of the storm infrastructure will be carried 

d and its outlet structure will operate and be main

directed by El Paso County. It is our understandin

 of the proposed development and will not be as

Revise sentence

ation Center

CA 100yr = 0.78i + 0.11

CB 100yr = 0.47i + 0.426

CC/D 100yr = 0.41i + 0.484)

% I (%) Runoff Coeff's

Revise calculation

-- 4.35 -- -- -- 54,909

-- 4.55 -- -- -- 57,947

-- 5.35 -- -- -- 68,379

-- 5.55 -- -- -- 70,555

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

ional User Overrides -- -- -- --

0.562 acre-feet -- -- -- --

acre-feet -- -- -- --

0.95 inches -- -- -- --

1.23 inches -- -- -- --

1.48 inches -- -- -- --

1.87 inches -- -- -- --

2.19 inches -- -- -- --

2.54 inches -- -- -- --

3.46 inches -- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

Replace with City
DCM Table 6-2

Depth Increment = ft

Stage 0 - 6790.65 Top of Micropool -- 0.00 -- -- -- 385 0

6791 -- 0.35 -- -- -- 385 0

acres -- 1.35 -- -- -- 6,405 0

ft -- 2.35 -- -- -- 21,188 0

ft -- 3.35 -- -- -- 38,544 0

ft/ft -- 4.05 -- -- -- 50,064 1

percent -- 4.35 -- -- -- 54,909 1

percent -- 4.55 -- -- -- 57,947 1

percent -- 5.35 -- -- -- 68,379 1

percent -- 5.55 -- -- -- 70,555 1

hours -- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

Optional User Overrides -- -- -- --

acre-feet 0.562 acre-feet -- -- -- --

acre-feet acre-feet -- -- -- --

acre-feet 0.95 inches -- -- -- --

acre-feet 1.23 inches -- -- -- --

acre-feet 1.48 inches -- -- -- --

acre-feet 1.87 inches -- -- -- --

acre-feet 2.19 inches -- -- -- --

acre-feet 2.54 inches -- -- -- --

acre-feet 3.46 inches -- -- -- --

Optional 

Override 

Area (ft
 2
)

Length 

(ft)

Optional 

Override 

Stage (ft)

Stage

(ft)

Stage - Storage

Description

Area 

(ft
 2
)

Width 

(ft) (

ur rainfall

phs using 

dure.

ion (Retention Pond)

Remove the override
or update the WQCV
chart in pg 31.



Subject: Callout
Page Label: 31
Author: dsdlaforce
Date: 10/25/2022 2:37:22 PM
Status: 
Color: 
Layer: 
Space: 

Update the imperviousness to 0.84 to match the
UD-Detention or remove this sheet and use the
calculated value on the UD-Detention worksheet.

Subject: Callout
Page Label: 35
Author: dsdlaforce
Date: 10/25/2022 2:41:10 PM
Status: 
Color: 
Layer: 
Space: 

Revise design.  For Full Spectrum Design pond
release must be equal to or less than historic for all
design storm.  Ratio must be 1.0 or less.

Subject: Callout
Page Label: [1] 24x36
Author: dsdlaforce
Date: 10/25/2022 3:41:03 PM
Status: 
Color: 
Layer: 
Space: 

Provide the sizing calculation for each of the
forebays.  Recommend using UD-BMP

Subject: Callout
Page Label: [1] 24x36
Author: dsdlaforce
Date: 10/25/2022 4:31:04 PM
Status: 
Color: 
Layer: 
Space: 

show the existing contours and delineate basin.

Subject: Callout
Page Label: [1] 24x36
Author: dsdlaforce
Date: 10/25/2022 4:37:13 PM
Status: 
Color: 
Layer: 
Space: 

provide design point

Unresolved.  Provide summary table of combined
flows.  Main intent is for the drainage report to
provide a comparison between existing and
proposed condition that would show runoff at the
Falcon Hwy Culvert Crossing has not increased.

Subject: Callout
Page Label: [1] 24x36
Author: dsdlaforce
Date: 10/25/2022 4:38:58 PM
Status: 
Color: 
Layer: 
Space: 

show the existing contours and delineate basin.

WQCV (Watershed-inches) = 0.30 or 0.025 ft

Total WQ Area (sf) = 979,240 or 22.48Ac including Phase 2 of the propos

WQCV (Cu. Ft.) = 24,481

Update the imperviousness to 0.84 to
match the UD-Detention or remove this
sheet and use the calculated value on
the UD-Detention worksheet.

Spillway Crest Length = 20.00 feet Stage at Top of Freeboard = 6.72 feet

Spillway End Slopes = 3.00 H:V Basin Area at Top of Freeboard = 1.62 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 3.89 acre-ft

Spillway position relative to Overflow Weir = Overlapping
Ponding Depth of Target Storage Volume = 4.18 feet Discharge at Top of Freeboard = 75.20 cfs

ted Hydrograph Results
Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 10

One-Hour Rainfall Depth (in) = N/A N/A 0.95 1.23 1.48 1.87 2.19
CUHP Runoff Volume (acre-ft) = 0.562 2.541 1.404 1.884 2.313 3.022 3.630 4

Inflow Hydrograph Volume (acre-ft) = N/A N/A 1.404 1.884 2.313 3.022 3.630 4
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.0 0.1 0.2 1.8 6.2

TIONAL Override Predevelopment Peak Q (cfs) = N/A N/A 28.2
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.00 0.01 1.24 0.08 0.27

Peak Inflow Q (cfs) = N/A N/A 22.8 30.0 36.0 48.9 59.2
Peak Outflow Q (cfs) = 0.3 42.8 4.3 7.3 8.9 21.3 30.5

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 51.7 0.3 12.2 4.9
Structure Controlling Flow = Plate Outlet Plate 1 Vertical Orifice 1 Vertical Orifice 1 Vertical Orifice 1 Overflow Weir 1 Overflow Weir 1 Outle

Max Velocity through Grate 1 (fps) = N/A 1.28 N/A N/A N/A 0.5 0.8
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A

Time to Drain 97% of Inflow Volume (hours) = 37 37 41 40 39 37 35
Time to Drain 99% of Inflow Volume (hours) = 40 43 46 45 45 44 43

Maximum Ponding Depth (ft) = 2.66 4.65 3.23 3.46 3.67 3.92 4.03
Area at Maximum Ponding Depth (acres) = 0.61 1.36 0.84 0.93 1.01 1.10 1.14

Maximum Volume Stored (acre-ft) = 0.568 2.550 0.980 1.183 1.386 1.649 1.772 1

WSE (Stage 0 = 6790.65) 6793.310 6795.300 6793.883 6794.114 6794.324 6794.571 6794.685 67

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W

Revise design.  For Full Spectrum Design
pond release must be equal to or less than
historic for all design storm.  Ratio must be
1.0 or less.

Provide the sizing
calculation for each of
the forebays. 
Recommend using
UD-BMP

show the existing
contours and
delineate basin.

provide design point

Unresolved.  Provide summary table of combined
flows.  Main intent is for the drainage report to
provide a comparison between existing and
proposed condition that would show runoff at the
Falcon Hwy Culvert Crossing has not increased.

show the existing
contours and
delineate basin.



Subject: Callout
Page Label: [1] 24x36
Author: dsdlaforce
Date: 10/25/2022 4:57:58 PM
Status: 
Color: 
Layer: 
Space: 

It appears offsite flows is being diverted off site at
this location.  If this is correct then downstream
analysis is needed to verify downstream properties
are not negatively impacted. Explain in the
sub-basin narrative.
Add a design point

Unresolved.  Provide the offsite basin analysis. 
Flow being diverted is unknown.

Subject: Callout
Page Label: 25
Author: dsdlaforce
Date: 10/25/2022 4:58:48 PM
Status: 
Color: 
Layer: 
Space: 

Site plan shows the bus parking as gravel.  Adjust
or explain in the basin description why you
assumed asphalt paving.

Subject: Callout
Page Label: [1] 24x36
Author: dsdlaforce
Date: 10/25/2022 4:59:16 PM
Status: 
Color: 
Layer: 
Space: 

Design point for combined flow
unresolved.

Subject: Callout
Page Label: [1] 24x36
Author: dsdlaforce
Date: 10/25/2022 5:00:24 PM
Status: 
Color: 
Layer: 
Space: 

Permanent WQ and Detention required for this
basin before discharging offsite.

Unresolved.  Provide callout to basin A1 noting
WQ/Detention required with future development.

Subject: Callout
Page Label: [1] 24x36
Author: dsdlaforce
Date: 10/25/2022 5:01:40 PM
Status: 
Color: 
Layer: 
Space: 

Label channel to match the calculations.  Staff is
assuming this is "Overflow Swale - East"

Subject: Callout
Page Label: [1] 24x36
Author: dsdlaforce
Date: 10/25/2022 5:01:59 PM
Status: 
Color: 
Layer: 
Space: 

provide swale hydraulic calculation

It appears offsite flows is being
diverted off site at this location.
 If this is correct then
downstream analysis is needed
to verify downstream properties
are not negatively impacted.
Explain in the sub-basin
narrative.
Add a design point

Unresolved.  Provide the offsite
basin analysis.  Flow being
diverted is unknown.

n Storm: 10

n Storm: 100 CA 100yr = 0.78i + 0.11

A CB 100yr = 0.47i + 0.426

CC/D 100yr = 0.41i + 0.484)

n Data

I (%) = 100% 100% 90% 80% 25% 25% 0% 2% I (%)

Design 

Point

Apaved 

streets 

(sf)

Adrives/c

onc   (sf)

Aroof   

(sf)

Agravel   

(sf)

Aplygnd   

(sf)

Aart. turf   

(sf)

Alscape (A 

soil)             

(sf)

Alscape 

(C/D soil)             

(sf)

ATotal      

(sf)

ATotal   

(ac)

Imp     

(%)
C2 C5

2 87,000 0 0 30,000 117,000 2.69 74.4% 0.57 0.59

4 0 0 0 7,561 151,901 159,462 3.66 3.8% 0.01 0.01

5 393,733 13,027 16,621 0 0 423,381 9.72 99.6% 0.84 0.86

6 126,589 0 0 0 126,589 2.91 100.0% 0.84 0.86

7 12,410 17,441 18,333 48,184 1.11 58.3% 0.42 0.43

8 243,129 43,470 286,599 6.58 67.9% 0.51 0.52

9 0 26,707 88,072 114,779 2.63 18.6% 0.09 0.10

10 3,717 28,778 11,895 44,390 1.02 60.2% 0.43 0.45

1 61,887 0 112,692 142,331 316,910 7.28 51.5% 0.35 0.37

3 14,525 0 0 51,344 65,868 1.51 22.1% 0.12 0.12

11 56,507 35,862 44,876 28,778 139,146 305,169 7.01 51.0% 0.35 0.36

Runo

Site plan shows the
bus parking as gravel.
 Adjust or explain in
the basin description
why you assumed
asphalt paving.

2

Design point for
combined flow
unresolved.

Permanent WQ and
Detention required for
this basin before
discharging offsite.

Unresolved.  Provide
callout to basin A1
noting WQ/Detention
required with future
development.

Label channel to match the
calculations.  Staff is assuming
this is "Overflow Swale - East"

provide swale
hydraulic calculation



Subject: Callout
Page Label: [1] 24x36
Author: dsdlaforce
Date: 10/25/2022 5:02:05 PM
Status: 
Color: 
Layer: 
Space: 

provide swale hydraulic calculation

Subject: Callout
Page Label: [1] 24x36
Author: dsdlaforce
Date: 10/25/2022 5:02:18 PM
Status: 
Color: 
Layer: 
Space: 

provide channel hydraulic calculation

Subject: Callout
Page Label: [1] 24x36
Author: dsdlaforce
Date: 10/25/2022 5:03:57 PM
Status: 
Color: 
Layer: 
Space: 

Drainage report to include hydraulic analysis of the
drainage path from the pond outfall to the suitable
outfall location defined in ECM Chapter 3 section
3.2.4.  Analysis will likely be to the culvert at
Falcon Hwy.

Identify and provide construction plans for
necessary offsite improvements so the
conveyance is hydraulically adequate.
Unresolved.

Subject: Callout
Page Label: [1] 24x36
Author: dsdlaforce
Date: 10/25/2022 5:06:24 PM
Status: 
Color: 
Layer: 
Space: 

Since the grading and drainage plan is diverting
flows then channel analysis (highlighted in blue)
must be provided to ensure the receiving channel
does not have negative impacts to the channel. 
Offsite improvements may be required to the
receiving channel.

Unresolved.

Subject: Cloud
Page Label: 33
Author: dsdlaforce
Date: 10/25/2022 2:32:14 PM
Status: 
Color: 
Layer: 
Space: 

Cloud (1)

Subject: Cloud+
Page Label: 26
Author: dsdlaforce
Date: 10/25/2022 4:42:38 PM
Status: 
Color: 
Layer: 
Space: 

Revise.  Max overland is 100 ft.

Cloud+ (2)

provide swale
hydraulic calculation

provide channel
hydraulic calculation

Drainage report to include hydraulic analysis of the drainage
path from the pond outfall to the suitable outfall location
defined in ECM Chapter 3 section 3.2.4.  Analysis will likely be
to the culvert at Falcon Hwy.

Identify and provide construction plans for necessary offsite
improvements so the conveyance is hydraulically adequate.
Unresolved.

COCO

2

B

Since the grading and drainage plan is diverting flows then
channel analysis (highlighted in blue) must be provided to
ensure the receiving channel does not have negative impacts
to the channel.  Offsite improvements may be required to the
receiving channel.

Unresolved.

Optional User Overrides

CV) = 0.562 acre-feet 0.562 acre-feet

RV) = 2.541 acre-feet acre-feet

n.) = 1.404 acre-feet 0.95 inches

n.) = 1.884 acre-feet 1.23 inches

n.) = 2.313 acre-feet 1.48 inches

n.) = 3.022 acre-feet 1.87 inches

n.) = 3.630 acre-feet 2.19 inches

n.) = 4.329 acre-feet 2.54 inches

n.) = 6.143 acre-feet 3.46 inches

me = 1.329 acre-feet

me = 1.780 acre-feet

me = 2.187 acre-feet

me = 2.863 acre-feet

me = 3.251 acre-feet

ve including 1-hour rainfall

e runoff hydrographs using 

Hydrograph Procedure.

JVA Incorporated Job Name:  D49 Transportation Center

214 8th Street, S 210 Job Number: 3456c

Glenwood Springs, CO 81601 Date: 9/16/22

Ph: (970) 404 3100 By: AMB

 D49 Transportation Center

Time of Concentration Calculations
Location: El Paso County

Minor Design Storm: 10

Major Design Storm: 100

Soil Type: A

Sub-Basin Data tc Comp
tc                  

Final

Basin 

Name

Design 

Point

ATotal   

(ac)
C10

Upper 

most 

Length 

(ft)

Slope 

(%)

ti             

(min)

Length 

(ft)
Slope (%) Type of Land Surface Cv

Velocity 

(fps) 

tt        

(min)

Time of 

Conc              

ti + tt = tc

Total 

Length 

(ft)

tc=(L/180)+

10 (min)

                

Min             

tc

A1 2 2.69 0.60 429 1.7% 15.7 123 1.0% Short Pasture and lawns 7 0.7 2.9 18.7 552 13.1 13.1

A2 4 3.66 0.02 517 1.2% 42.5 6 1.0% Short Pasture and lawns 7 0.7 0.1 42.7 523 12.9 12.9

A3 5 9.72 0.87 820 2.0% 9.8 65 0.5% Nearly bare ground 10 0.7 1.6 11.4 885 14.9 11.4

A4 6 2.91 0.87 840 1.5% 10.7 15 0.5%
Paved areas & shallow 

paved swales
20 1.4 0.2 10.9 855 14.8 10.9

A5 7 1.11 0.45 180 6.0% 8.8 15 0.5%
Paved areas & shallow 

paved swales
20 1.4 0.2 9.0 195 11.1 9.0

A6 8 6.58 0.54 1015 1.6% 28.0 89 0.5% Short Pasture and lawns 7 0.5 3.0 31.0 1104 16.1 16.1

A7 9 2.63 0.11 501 0.8% 43.8 409 0.5% Short Pasture and lawns 7 0.5 13.8 57.6 910 15.1 15.1

A8 10 1.02 0.47 443 0.7% 27.6 200 0.5% Short Pasture and lawns 7 0.5 6.7 34.3 643 13.6 13.6

OS1 1 7.28 0.38 723 0.8% 38.0 311 0.5%
Paved areas & shallow 

paved swales
20 1.4 3.7 41.7 1034 15.7 15.7

OS2 3 1.51 0.14 352 3.0% 23.0 650 0.6%
Paved areas & shallow 

paved swales
20 1.5 7.0 30.0 1002 15.6 15.6

OS3 11 7.01 0.38 621 0.1% 70.9 560 2.6%
Paved areas & shallow 

paved swales
20 3.2 2.9 73.8 1181 16.6 16.6

Initial Overland Time (ti)
Travel Time (tt)                                                                                                                                     

tt=Length/(Velocity x 60)

tc Urbanized Check   

ON

Revise.  Max
overland is 100 ft.



Subject: Cloud+
Page Label: 25
Author: Carlos
Date: 10/25/2022 8:37:23 AM
Status: 
Color: 
Layer: 
Space: 

Unresolved Review 1 Comment:
- Provide calculation for the composite calculation
based on Table 6-6 and chapter 6 of the City DCM,
not the above equation.

Subject: Engineer
Page Label: 7
Author: dotprete
Date: 10/27/2022 1:30:20 PM
Status: 
Color: 
Layer: 
Space: 

Basin A2

Engineer (13)

Subject: Engineer
Page Label: 7
Author: dotprete
Date: 10/27/2022 1:32:57 PM
Status: 
Color: 
Layer: 
Space: 

Basin A2 includes a portion of the proposed
roadways, therefore it does not qualify for ECM
Exclusion I.7.1.B.  Runoff from the roadways will
need to be treated prior to discharge to the
wetland.

Subject: Engineer
Page Label: 9
Author: dotprete
Date: 10/27/2022 1:36:11 PM
Status: 
Color: 
Layer: 
Space: 

provide runoff reduction calculations for proposed
grass buffer

Subject: Engineer
Page Label: 11
Author: dotprete
Date: 10/27/2022 1:36:44 PM
Status: 
Color: 
Layer: 
Space: 

 too low

Subject: Engineer
Page Label: 11
Author: dotprete
Date: 10/27/2022 1:38:26 PM
Status: 
Color: 
Layer: 
Space: 

down gradient. WQ is still required. Consider runoff
reduction or a small pond, sand filter basin, rain
garden, etc.

JVA Incorporated Job Name:  D49 Transportation Center

214 8th Street, S 210 Job Number: 3456c

Glenwood Springs, CO 81601 Date: 9/16/22

Ph: (970) 404 3100 By: AMB

 D49 Transportation Center

Composite Runoff Coefficient Calculations
Location: El Paso County

Minor Design Storm: 10

Major Design Storm: 100 CA 100yr = 0.78i + 0.11

Soil Type: A CB 100yr = 0.47i + 0.426

CC/D 100yr = 0.41i + 0.484)

Basin Design Data

I (%) = 100% 100% 90% 80% 25% 25% 0% 2% I (%)

Basin 

Name

Design 

Point

Apaved 

streets 

(sf)

Adrives/c

onc   (sf)

Aroof   

(sf)

Agravel   

(sf)

Aplygnd   

(sf)

Aart. turf   

(sf)

Alscape (A 

soil)             

(sf)

Alscape 

(C/D soil)             

(sf)

ATotal      

(sf)

ATotal   

(ac)

Imp     

(%)
C2 C5 C10 C100

A1 2 87,000 0 0 30,000 117,000 2.69 74.4% 0.57 0.59 0.60 0.69

A2 4 0 0 0 7,561 151,901 159,462 3.66 3.8% 0.01 0.01 0.02 0.14

A3 5 393,733 13,027 16,621 0 0 423,381 9.72 99.6% 0.84 0.86 0.87 0.89

A4 6 126,589 0 0 0 126,589 2.91 100.0% 0.84 0.86 0.87 0.89

A5 7 12,410 17,441 18,333 48,184 1.11 58.3% 0.42 0.43 0.45 0.56

A6 8 243,129 43,470 286,599 6.58 67.9% 0.51 0.52 0.54 0.64

A7 9 0 26,707 88,072 114,779 2.63 18.6% 0.09 0.10 0.11 0.26

A8 10 3,717 28,778 11,895 44,390 1.02 60.2% 0.43 0.45 0.47 0.58

OS1 1 61,887 0 112,692 142,331 316,910 7.28 51.5% 0.35 0.37 0.38 0.51

OS2 3 14,525 0 0 51,344 65,868 1.51 22.1% 0.12 0.12 0.14 0.28

OS3 11 56,507 35,862 44,876 28,778 139,146 305,169 7.01 51.0% 0.35 0.36 0.38 0.51

Runoff Coeff's

Unresolved Review 1 Comment:
- Provide calculation for the composite
calculation based on Table 6-6 and
chapter 6 of the City DCM, not the
above equation.

impervious. 

• Basin A2 is a

covered by ve

7 

• Basin A1 is a future buildout as part of Phase 2. The basin is located north of the 

proposed building and comprises of soft and hard surfaces equivalent to 80% 

impervious. 

• Basin A2 is an existing wetland west of the proposed detention basin. The basin is 

covered by vegetation. 

• Basin A3 is the proposed bus lot east and half of the proposed building’s roof.  

• Basin A4 is the existing workshop. It is located southwest of the proposed building. 

The basin mainly comprises of existing buildings and gravel surface. 

• Basin A5 is half of the proposed building and staff car parking lot. It comprises of 

roofs, concrete and gravel surfaces. 

• Basin A6 is located south of the proposed building and is mainly a gravel yard with a 

concrete base to store fuel on site. 

• Basin A7 is the proposed detention basin and a gravel access road east of the basin.  

• Basin A8 is the proposed staff parking lot and access, adjacent to the elementary 

school. 

Basin A2 includes a portion of the proposed roadways, therefore it does not qualify for
ECM Exclusion I.7.1.B.  Runoff from the roadways will need to be treated prior to
discharge to the wetland.

9 

art of phased works. Due to site constraints including 

developed southern portion of the site equivalent to 8.7 

etention basin but to a grass buffer to provide water 

py of UD-BMP design sheet for this area. 

ified by the Natural Resources Conservation Service 

Group A soils are described as soil with high infiltration 

dix A of this report provides more information on the 

RCS. 

Zone AE of the FEMA flood map number 

8. Zone AE is defined by FEMA as areas determined to 

base flood elevations determined. The proposed site 

 The proposed maintenance building is located 220 ft 

bject site is in the Falcon CHWS1400 drainage basin, 

her information. 
provide runoff reduction
calculations for proposed
grass buffer

 be treated prior 

ac is too low to d

provided. 

s are shown in Appendix B. 

ements for the project and future expansion were calculated using the 

The proposed detention basin is designed as an extended detention 

time for the WQCV. WQCV was determined using total 

watershed inches from Figure EDB-2 of the El Paso County 

l. The allowable discharge rates are equal to the historic runoff rates.  

e pond for the 100-year storm is is 6,794.90. Detailed calculations 

 are provided in Appendix B of this report.  

park south of the detention basin will be treated prior to release into 

onstrain this area equivalent to 1.02 ac is too low to discharge into 

efore, a BMP such as grass buffer is provided. 

proposed building is designed to overflow into the adjacent swale 

he swale is designed to accommodate runoff from the site for storms 

00-year return period. Please refer to Appendix B for a copy of the 

ulic grade lines and pipe properties. 

nd proposed hydrologic conditions are included in Sections B & D of 

down gradient. WQ is still required. Consider runoff reduction
or a small pond, sand filter basin, rain garden, etc.



Subject: Engineer
Page Label: 12
Author: dotprete
Date: 10/27/2022 1:42:44 PM
Status: 
Color: 
Layer: 
Space: 

Show the "Four-Step Process" for selecting
structural BMPs (ECM Section I.7.2 BMP
Selection). Under each step, summarize how the
step was considered or implemented. 
unresolved.

Subject: Engineer
Page Label: 38
Author: dotprete
Date: 10/27/2022 1:49:56 PM
Status: 
Color: 
Layer: 
Space: 

Include calculations for proposed swales and any
required outlet protection (including riprap sizing).
unresolved.

Subject: Engineer
Page Label: [1] 24x36
Author: dotprete
Date: 10/27/2022 1:58:36 PM
Status: 
Color: 
Layer: 
Space: 

this portion of the project needs WQ or must fall
under an ECM exclusion.  
Note: runoff reduction can not be within a
floodplain

Subject: Engineer
Page Label: [1] 24x36
Author: dotprete
Date: 10/27/2022 1:58:43 PM
Status: 
Color: 
Layer: 
Space: 

this portion of the project needs WQ or must fall
under an ECM exclusion.  
Note: runoff reduction can not be within a
floodplain

Subject: Engineer
Page Label: [1] 24x36
Author: dotprete
Date: 10/27/2022 1:58:55 PM
Status: 
Color: 
Layer: 
Space: 

this portion of the project needs WQ or must fall
under an ECM exclusion.  
Note: runoff reduction can not be within a
floodplain

Subject: Engineer
Page Label: [1] 24x36
Author: dotprete
Date: 10/27/2022 2:04:58 PM
Status: 
Color: 
Layer: 
Space: 

provide calculations for this culvert and outlet and
include text that explains this situation in the DR
text. Unclear if the water is supposed to pass over
the riprap outfall for the pond and flow into the
swale. unresolved.

Show the "Four-Step Process" for selecting structural
BMPs (ECM Section I.7.2 BMP Selection). Under each
step, summarize how the step was considered or
implemented. 
unresolved.

Sheet 1 of 1

Designer:

Company:

Date:

Project:

Location:

1. Design Discharge

A)  2-Year Peak Flow Rate of the Area Draining to the Grass Buffer Q2 = 1.0 cfs

2. Minimum Width of Grass Buffer WG = 20 ft

South Staff Car Park

Design Procedure Form:  Grass Buffer (GB)

AMB

JVA

D49 Transportation Center

September 16, 2022

UD-BMP (Version 3.07, March 2018)

Include calculations for proposed swales and any required outlet protection (including
riprap sizing). unresolved.

COO

COCO

CO

this portion of the project
needs WQ or must fall
under an ECM exclusion.  
Note: runoff reduction can
not be within a floodplain

this portion of the project
needs WQ or must fall
under an ECM exclusion.  
Note: runoff reduction can
not be within a floodplain

this portion of the project
needs WQ or must fall
under an ECM exclusion.  
Note: runoff reduction can
not be within a floodplain

COO

COCO

CO

provide calculations for this
culvert and outlet and include
text that explains this situation
in the DR text. Unclear if the
water is supposed to pass over
the riprap outfall for the pond
and flow into the swale.
unresolved.



Subject: Engineer
Page Label: [1] 24x36
Author: dotprete
Date: 10/27/2022 2:23:25 PM
Status: 
Color: 
Layer: 
Space: 

this portion of the project needs WQ or must fall
under an ECM exclusion. 
All areas must be discussed in the DR text

Subject: Engineer
Page Label: [1] 24x36
Author: dotprete
Date: 10/27/2022 2:24:30 PM
Status: 
Color: 
Layer: 
Space: 

label contours, is SW flowing onsite from this
property?

Subject: Group
Page Label: 26
Author: dsdlaforce
Date: 10/25/2022 4:42:16 PM
Status: 
Color: 
Layer: 
Space: 

Group (1)

Subject: Highlight
Page Label: 8
Author: Carlos
Date: 10/24/2022 12:57:11 PM
Status: 
Color: 
Layer: 
Space: 

The design frequencies are the 10- and 100-year
events for the minor and major storms 
respectively. The 10-year storm with a 1-hour point
rainfall of 1.48 inches and the 100-year 
storm, with a 1-hour point rainfall of 2.5 inches
were used

Highlight (17)

Subject: Highlight
Page Label: 8
Author: Carlos
Date: 10/24/2022 12:57:51 PM
Status: 
Color: 
Layer: 
Space: 

). Intensity, Duration, Frequency (IDF) values for
the 2, 5, 10 & 100-year events from 
NOAA Atlas for the subject site location were
utilized for the analysis.

Subject: Highlight
Page Label: 7
Author: dsdlaforce
Date: 10/25/2022 1:47:12 PM
Status: 
Color: 
Layer: 
Space: 

this portion of the project
needs WQ or must fall
under an ECM exclusion. 
All areas must be
discussed in the DR text

label contours, is SW flowing
onsite from this property?

Transportation Center

c

22

tc Comp
tc                  

Final

e (%) Type of Land Surface Cv
Velocity tt        

Time of 

Conc              

Total 

Length 
tc=(L/180)+

                

Min             

Travel Time (tt)                                                                                                                                     

tt=Length/(Velocity x 60)

tc Urbanized Check   

ON

8 

 

 

4. Hydrologic Criteria 

Rainfall data and intensity values were determined using the criteria in El Paso County Drainage 

Criteria Manual and the Mile High Flood District Urban Storm Drainage Criteria Manual 

(USDCM). Intensity, Duration, Frequency (IDF) values for the 2, 5, 10 & 100-year events from 

NOAA Atlas for the subject site location were utilized for the analysis. A copy of IDF data is 

provided in Appendix B. Output calculation spreadsheets are also provided in Appendix B.   

The Rational Method (Q=CIA) was used to determine the storm runoff (Q) from the areas 

tributary to the proposed storm system, with composite runoff coefficients (C) and contributing 

areas (A) given for design points in sub-basins.  Rainfall, basin coefficients, and other calculated 

site characteristics are shown in Appendix B. 

The design frequencies are the 10- and 100-year events for the minor and major storms 

respectively. The 10-year storm with a 1-hour point rainfall of 1.48 inches and the 100-year 

storm, with a 1-hour point rainfall of 2.5 inches were used.  

Detention volume was obtained by calculating the required volume of storage using the Mile 

High Flood District (MHFD) detention design V4.06 in line with El Paso County drainage 

requirements. WQCV was determined using total imperviousness ratio and watershed inches 

8 

proposed finished elevations are above base flood zone elevations in the vicinity. Note, the survey 

information shown on our layouts was created based on a local adjacent site datum. The adjacent 

base flood elevation of 6808 is shown in NAVD88. Per surveyor, 3.8 ft must be added to the 

survey elevations to convert from the local datum to navd88. Therefore, the building’s finished 

floor elevation is approximately 3.8 ft above 100-year flood elevation. The proposed 

Maintenance Building is located approximately 220 ft away from the predicted flooding zone. 

Refer to the JVA Grading & Drainage Plan drawing which shows outline of the predicted 

flooding Zone AE and the proposed site layout, outside of this zone. No significant disturbance 

within the floodplain is anticipated with this project. 

 

4. Hydrologic Criteria 

Rainfall data and intensity values were determined using the criteria in El Paso County Drainage 

Criteria Manual and the Mile High Flood District Urban Storm Drainage Criteria Manual 

(USDCM). Intensity, Duration, Frequency (IDF) values for the 2, 5, 10 & 100-year events from 

NOAA Atlas for the subject site location were utilized for the analysis. A copy of IDF data is 

provided in Appendix B. Output calculation spreadsheets are also provided in Appendix B.   

The Rational Method (Q=CIA) was used to determine the storm runoff (Q) from the areas 

tributary to the proposed storm system, with composite runoff coefficients (C) and contributing 

areas (A) given for design points in sub-basins.  Rainfall, basin coefficients, and other calculated 

site characteristics are shown in Appendix B. 

The design frequencies are the 10- and 100-year events for the minor and major storms 

respectively. The 10-year storm with a 1-hour point rainfall of 1.48 inches and the 100-year 

storm, with a 1-hour point rainfall of 2.5 inches were used.  

Detention volume was obtained by calculating the required volume of storage using the Mile 

High Flood District (MHFD) detention design V4.06 in line with El Paso County drainage 

requirements. WQCV was determined using total imperviousness ratio and watershed inches 

d building and is mainly a gravel ya

n and a gravel access road east of th

ot and access, adjacent to the elemen



Subject: Highlight
Page Label: 9
Author: dsdlaforce
Date: 10/25/2022 1:58:09 PM
Status: 
Color: 
Layer: 
Space: 

 Due to site constraints including 
site elevation, storm runoff from the developed
southern portion of the site equivalent to 8.7 
acres will not be routed to the new detention basin
but to a grass buffer to provide water 
qualit

Subject: Highlight
Page Label: 11
Author: dsdlaforce
Date: 10/25/2022 2:10:01 PM
Status: 
Color: 
Layer: 
Space: 

Subject: Highlight
Page Label: 11
Author: dsdlaforce
Date: 10/25/2022 2:10:04 PM
Status: 
Color: 
Layer: 
Space: 

fees are waived as part of the proposed
development and will not be assessed with t

Subject: Highlight
Page Label: 11
Author: dsdlaforce
Date: 10/25/2022 2:10:06 PM
Status: 
Color: 
Layer: 
Space: 

application

Subject: Highlight
Page Label: 25
Author: dsdlaforce
Date: 10/25/2022 2:21:11 PM
Status: 
Color: 
Layer: 
Space: 

Subject: Highlight
Page Label: 25
Author: dsdlaforce
Date: 10/25/2022 2:21:17 PM
Status: 
Color: 
Layer: 
Space: 

the JVA drawing Proposed Drainage Plan which shows off-site drainage diversion and 

discharge into the creek. 

The proposed development includes the construction of a maintenance building, an internal 

access road and car parking equivalent to 21.8acres on a 30.45-acre site. The proposed 

development will also include the construction of a new detention basin as part of the 

proposed drainage system. The proposed works form part of a phased development. Refer to 

the Architect drawings and report for an outline of the phased works. Runoff from the site 

will be collected through a series of inlets and swales. Onsite run off will be routed to a new 

detention basin which will provide attenuation and water quality enhancement. Overflow 

from the detention basin will discharge onto the existing creek running along the western 

boundary of the site. The onsite detention basin will treat rainfall runoff for water quality and 

provide attenuation for most of the site. Storm discharges from the detention basin comply 

with El Paso County criteria for allowable release rates. The detention basin is designed to 

cater for the future development as part of phased works. Due to site constraints including 

site elevation, storm runoff from the developed southern portion of the site equivalent to 8.7 

acres will not be routed to the new detention basin but to a grass buffer to provide water 

quality. Refer to Appendix B for a copy of UD-BMP design sheet for this area. 

Soils on the property have been classified by the Natural Resources Conservation Service 

(NRCS) as hydrologic soil type ‘A’. Group A soils are described as soil with high infiltration 

rate and low runoff potential. Appendix A of this report provides more information on the 

soil type, report obtained from the NRCS. 

Part of the site area is located within Zone AE of the FEMA flood map number 

08041C0561G effective July 12, 2018. Zone AE is defined by FEMA as areas determined to 

be in special flood hazard zone with base flood elevations determined. The proposed site 

layout is located outside of this zone. The proposed maintenance building is located 220 ft 

away from the flooding zone. The subject site is in the Falcon CHWS1400 drainage basin, 

see Figure 2 and Appendix A for further information. 

 

.  

nd all its components will be constructed by the 

nd specifications described in this report and Final 

em and detention facilities are private and will 

 infrastructure will be carried out by School District 

cture will operate and be maintained in good 

 County. It is our understanding that all drainage 

evelopment and will not be assessed with this 

utlet structure will be inspected quarterly and after 

ars of operation. Inspection and maintenance will be 

. At any time during the inspections appropriate 

ain the facility to its intended working order. The 

perations and Maintenance Agreement entered by 

onstitute a contract or as directed by El Paso County. 

A limited amount of irrigation is proposed as part of the improvements. 

The proposed improvements will provide adequate storage and water quality enhancement 

via extended detention basin, which will limit peak runoff rates to allowable release rates. In 

addition, the proposed drainage system will have no impact to adjacent properties and or 

storm conveyance systems in the vicinity.  

The stormwater detention pond facility and all its components will be constructed by the 

Applicant in accordance with the plans and specifications described in this report and Final 

Construction Plans. The storm drain system and detention facilities are private and will 

remain private. Maintenance of the storm infrastructure will be carried out by School District 

49. The detention pond and its outlet structure will operate and be maintained in good 

working order and as directed by El Paso County. It is our understanding that all drainage 

fees are waived as part of the proposed development and will not be assessed with this 

application. The detention pond and its outlet structure will be inspected quarterly and after 

any significant rainfall during the first years of operation. Inspection and maintenance will be 

carried out by the Operation Crew on-site. At any time during the inspections appropriate 

means will be selected to clean and maintain the facility to its intended working order. The 

Post-Construction Stormwater Control Operations and Maintenance Agreement entered by 

the Applicant and El Paso County shall constitute a contract or as directed by El Paso County. 
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Subject: Highlight
Page Label: 25
Author: dsdlaforce
Date: 10/25/2022 2:21:24 PM
Status: 
Color: 
Layer: 
Space: 

Subject: Highlight
Page Label: 25
Author: dsdlaforce
Date: 10/25/2022 2:21:26 PM
Status: 
Color: 
Layer: 
Space: 

Subject: Highlight
Page Label: [1] 24x36
Author: dsdlaforce
Date: 10/25/2022 4:00:13 PM
Status: 
Color: 
Layer: 
Space: 

Subject: Highlight
Page Label: [1] 24x36
Author: dsdlaforce
Date: 10/25/2022 4:00:13 PM
Status: 
Color: 
Layer: 
Space: 

Subject: Highlight
Page Label: [1] 24x36
Author: dsdlaforce
Date: 10/25/2022 4:38:51 PM
Status: 
Color: 
Layer: 
Space: 

Subject: Highlight
Page Label: [1] 24x36
Author: dsdlaforce
Date: 10/25/2022 4:38:51 PM
Status: 
Color: 
Layer: 
Space: 

eloped C
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COCO

2



Subject: Highlight
Page Label: [1] 24x36
Author: dsdlaforce
Date: 10/25/2022 5:03:30 PM
Status: 
Color: 
Layer: 
Space: 

Subject: Highlight
Page Label: [1] 24x36
Author: dsdlaforce
Date: 10/25/2022 5:05:14 PM
Status: 
Color: 
Layer: 
Space: 

Subject: Image
Page Label: 19
Author: dsdlaforce
Date: 10/25/2022 11:14:17 AM
Status: 
Color: 
Layer: 
Space: 

Image (9)

Subject: Image
Page Label: [1] 24x36
Author: dsdlaforce
Date: 10/25/2022 11:29:55 AM
Status: 
Color: 
Layer: 
Space: 

Subject: Image
Page Label: 19
Author: dsdlaforce
Date: 10/25/2022 12:47:26 PM
Status: 
Color: 
Layer: 
Space: 

Subject: Image
Page Label: 25
Author: dsdlaforce
Date: 10/25/2022 2:25:01 PM
Status: 
Color: 
Layer: 
Space: 
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Page Label: 25
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Status: 
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Space: 

Subject: Image
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Status: 
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Author: dsdlaforce
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Status: 
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Layer: 
Space: 
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Subject: Image
Page Label: 24
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Status: 
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Space: 

Subject: Line
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Space: 

Line (6)

3456c_Rational Calculations_20220902 Developed C

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

20 0 10.0

��������������� �	
�����������	
��
����������
	�
	

,��-����.�

/0123430567082

9:08832;0853<56607=



Subject: Line
Page Label: 21
Author: Carlos
Date: 10/24/2022 3:53:39 PM
Status: 
Color: 
Layer: 
Space: 

Subject: Line
Page Label: 22
Author: Carlos
Date: 10/24/2022 3:54:41 PM
Status: 
Color: 
Layer: 
Space: 

Subject: Line
Page Label: 22
Author: Carlos
Date: 10/24/2022 3:54:46 PM
Status: 
Color: 
Layer: 
Space: 

Subject: Line
Page Label: 25
Author: dsdlaforce
Date: 10/25/2022 2:23:17 PM
Status: 
Color: 
Layer: 
Space: 

Subject: Line
Page Label: 25
Author: dsdlaforce
Date: 10/25/2022 2:23:20 PM
Status: 
Color: 
Layer: 
Space: 

Subject: Polygon
Page Label: [1] 24x36
Author: dotprete
Date: 10/27/2022 1:53:23 PM
Status: 
Color: 
Layer: 
Space: 

Polygon (5)

��������������� �	
�����������	
��
����������
	�
	

,��-����.�

/0123430567082

9:08832;0853<56607=

��������������� �	
�����������	
��
����������
	�
	

������������������������������������� 	�����
���!"#"��$�%�&�&'("��$)*+'��+�&(����$���
�����(�����$
��"���(�
	�
�$�� ��'

,-./0123-40150..-67

,-./0123-4018-9

,-./0123-401-0.6-4

:

;
<=8

>86

:

;
?@@=8

A@86

:

;
?@@=8

A@86

��������������� �	
�����������	
��
����������
	�
	

������������������������������������� 	�����
���!"#"��$�%�&�&'("��$)*+'��+�&(����$���
�����(�����$
��"���(�
	�
�$�� ��'

,-./0123-40150..-67

,-./0123-4018-9

,-./0123-401-0.6-4

:

;
<=8

>86

:

;
?@@=8

A@86

:

;
?@@=8

A@86

CA 100yr = 0.78i + 0.11

CB 100yr = 0.47i + 0.426

CC/D 100yr = 0.41i + 0.484)

I (%) Runoff Coe

CA 100yr = 0.78i + 0.11

CB 100yr = 0.47i + 0.426

CC/D 100yr = 0.41i + 0.484)

I (%) Run

2

B



Subject: Polygon
Page Label: [1] 24x36
Author: dotprete
Date: 10/27/2022 1:55:45 PM
Status: 
Color: 
Layer: 
Space: 

Subject: Polygon
Page Label: [1] 24x36
Author: dotprete
Date: 10/27/2022 1:55:56 PM
Status: 
Color: 
Layer: 
Space: 

Subject: Polygon
Page Label: [1] 24x36
Author: dotprete
Date: 10/27/2022 1:57:39 PM
Status: 
Color: 
Layer: 
Space: 

Subject: Polygon
Page Label: [1] 24x36
Author: dotprete
Date: 10/27/2022 2:22:42 PM
Status: 
Color: 
Layer: 
Space: 

Subject: Rectangle
Page Label: 35
Author: dsdlaforce
Date: 10/25/2022 2:41:03 PM
Status: 
Color: 
Layer: 
Space: 

Rectangle (1)

Subject: Snapshot
Page Label: 21
Author: Carlos
Date: 10/24/2022 3:54:20 PM
Status: 
Color: 
Layer: 
Space: 

Snapshot (2)

COO

COCO

CO

Vertical Orifice Width = 36.00 inches

User Input:  Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe) Calculated Parameters for Overflow Weir

weir Zone 3 Weir Not Selected Zone 3 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 3.68 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 3.68 N/A feet

Overflow Weir Bottom Length = 11.33 N/A feet Overflow Weir Slope Length = 2.91 N/A feet

Overflow Weir Side Slopes = 0.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 4.67 N/A

Horiz. Length of Weir Sides = 2.91 N/A feet Overflow Grate Open Area w/o Debris = 22.95 N/A ft
2

Overflow Grate Type = Type C Grate N/A Overflow Grate Open Area w/ Debris = 22.95 N/A ft
2

Debris Clogging % = 0% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate

Not Selected Not Selected Not Selected Not Selected

Depth to Invert of Outlet Pipe = 0.00 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 4.91 N/A ft
2

Circular Orifice Diameter = 30.00 N/A inches Outlet Orifice Centroid = 1.25 N/A feet

Half-Central Angle of Restrictor Plate on Pipe = N/A N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway

Spillway Invert Stage= 4.68 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 1.04 feet

Spillway Crest Length = 20.00 feet Stage at Top of Freeboard = 6.72 feet

Spillway End Slopes = 3.00 H:V Basin Area at Top of Freeboard = 1.62 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 3.89 acre-ft

Spillway position relative to Overflow Weir = Overlapping
Max Ponding Depth of Target Storage Volume = 4.18 feet Discharge at Top of Freeboard = 75.20 cfs

Routed Hydrograph Results
Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year

One-Hour Rainfall Depth (in) = N/A N/A 0.95 1.23 1.48 1.87 2.19 2.54 3.46
CUHP Runoff Volume (acre-ft) = 0.562 2.541 1.404 1.884 2.313 3.022 3.630 4.329 6.143

Inflow Hydrograph Volume (acre-ft) = N/A N/A 1.404 1.884 2.313 3.022 3.630 4.329 6.143
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.0 0.1 0.2 1.8 6.2 11.9 26.7

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A 28.2 66.8
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.00 0.01 1.24 0.08 0.27 2.93 1.17

Peak Inflow Q (cfs) = N/A N/A 22.8 30.0 36.0 48.9 59.2 72.3 102.4
Peak Outflow Q (cfs) = 0.3 42.8 4.3 7.3 8.9 21.3 30.5 40.4 46.4

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 51.7 0.3 12.2 4.9 0.6 1.7
Structure Controlling Flow = Plate Outlet Plate 1 Vertical Orifice 1 Vertical Orifice 1 Vertical Orifice 1 Overflow Weir 1 Overflow Weir 1 Outlet Plate 1 Spillway

Max Velocity through Grate 1 (fps) = N/A 1.28 N/A N/A N/A 0.5 0.8 1.2 1.3
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A

Time to Drain 97% of Inflow Volume (hours) = 37 37 41 40 39 37 35 33 29
Time to Drain 99% of Inflow Volume (hours) = 40 43 46 45 45 44 43 42 40

Maximum Ponding Depth (ft) = 2.66 4.65 3.23 3.46 3.67 3.92 4.03 4.18 4.83
Area at Maximum Ponding Depth (acres) = 0.61 1.36 0.84 0.93 1.01 1.10 1.14 1.19 1.41

Maximum Volume Stored (acre-ft) = 0.568 2.550 0.980 1.183 1.386 1.649 1.772 1.936 2.800

WSE (Stage 0 = 6790.65) 6793.310 6795.300 6793.883 6794.114 6794.324 6794.571 6794.685 6794.826 6795.484

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).
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Hydrology   Chapter 6 

 

6-52 City of Colorado Springs May 2014 

 Drainage Criteria Manual, Volume 1 

Figure 6-5.  Colorado Springs Rainfall Intensity Duration Frequency 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

IDF Equations 

I100 = -2.52 ln(D) + 12.735 

I50 = -2.25 ln(D) + 11.375 

I25 = -2.00 ln(D) + 10.111 

I10 = -1.75 ln(D) + 8.847 

I5 = -1.50 ln(D) + 7.583 

I2 = -1.19 ln(D) + 6.035 

Note: Values calculated by 

equations may not precisely 

duplicate values read from figure. 
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See Detail on Sheet 6-54

MT 2 - Swingline Rd.
EX Size:  20' (W) x 6.8' (H) Concrete Box
PR Size:  12' (W) x 8' (W) Concrete Box (x3)
Structure size shall be re-evaluated 
after Regional Pond MN is re-designed.
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Middle Tributary
El Paso County, CO

Regio nal P ond R 1EURV /WQC V = 6 .72 AF100-yr  Volu me = 25 AFQ2 i n = 110  cfsQ2 o u t = 77 c fsQ10 0 i n = 160 0 cfsQ10 0 o u t = 150 0 cfs

£¤24

24

M i d d l e T r i b u t a r y

W e s t T r i b u t a r y

E a s t T r i b u t a r y

20
2422 252321

Index Map

c!
Drainageway
Crossing
Stream Centerline
Existing Approximate 
100-yr Floodplain*

VVVFloodplain
Study Limit

Storm Sewer
") Inlet
!. Manhole

Pipe

Reach Improvements
Natural Channel
Design
Protect In Place
Roadside Ditch
Improvement
Small Drop Structures 
w/ Toe Protection
Existing Detention
Proposed Detention
Proposed Detention
Grading
Small Drop Structure
Cross Vane

k
Immediate Action 
Required to Preserve
Existing Condition

°

°

!

!

!!

!

!

!

Middle Tributary

38
49

37
14

36
20

31
52

27
44

23
94

MT 2 - Swingline Rd.
20' (W) x 6.8333'
(H) Concrete Box

6780 6780

6790 6790

6800 6800

6810 6810

6820 6820

6830 6830

2400

2600

2800

3000

3200

3400

3600

3800

0 100 200
Feet

!

!!!

!!!!

!

!

!

!!

Middle Tributary 52
11

51
59

51
20

50
92

49
88

49
06

47
52

43
52

39
52

38
49

37
14

MT 3 - HWY 24
12' (W) x 6'

(H) Concrete Box MT 4 - Rail Road
77' (W) x 9.17'

(H) Wood Bridge

6800 6800

6810 6810

6820 6820

6830 6830

6840 6840

6850 6850

3800

4000

4200

4400

4600

4800

5000

5200

Bridge
Culvert
Road

WSE (5-yr)
WSE (100-yr)
Existing Invert

* These approximate 100-yr floodplain boundaries are for planning
purposes only.  This information is not intended to replace the information
provided on the FEMA Flood Insurance Rate Maps for this area.
** These are conceptual design drawings and are subject  to change.  These 
drawings are not intended for construction purposes.

Note: 
Infrastructure and channel improvements shown may vary slightly 
from the final list published in the accompanying report as a result of 
fee revisions that have occurred following the preparation of this 
figure.  For current information as of September 2015, please see 
tables in Section 6 of the accompanying report.
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tributary to the proposed storm system, with composite runoff coefficients (C) and contributing 

areas (A) given for design points in sub-basins.  Rainfall, basin coefficients, and other calculated 

site characteristics are shown in Appendix B. 

The design frequencies are the 10- and 100-year events for the minor and major storms 

respectively. The 10-year storm with a 1-hour point rainfall of 1.48 inches and the 100-year 

storm, with a 1-hour point rainfall of 2.5 inches were used.  

Detention volume was obtained by calculating the required volume of storage using the Mile 

High Flood District (MHFD) detention design V4.06 in line with El Paso County drainage 

requirements. WQCV was determined using total imperviousness ratio and watershed inches 

Unresolved Review 1 Comment:
- County criteria requires the minor design storm to be designed up
to the 5-year event. It seems you are designing up to the 10-year
event therefore in the narrative state that you are aware and the
reason for designing to the 10-year event instead of the 5-year.
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See the following comments on the
GEC Plan.  Supporting hydraulic
calculations for all proposed drainage
improvements, swales, storm drains,
inlets must be included in the drainage
report.

Show the grass buffer area used for
WQ.

for the detention volumes are provided in Appendix B of this report.  

Specific Details 

Runoff from the new car park south of the detention basin will be treated prior to release into 

the wetland. Due to site constrain this area equivalent to 1.02 ac is too low to discharge into 

the detention basin. Therefore, a BMP such as grass buffer is provided. 

Storm system east of the proposed building is designed to overflow into the adjacent swale 

during extreme events. The swale is designed to accommodate runoff from the site for storms 

up to and including the 100-year return period. Please refer to Appendix B for a copy of the 

swale calculations, hydraulic grade lines and pipe properties. 

Description of existing and proposed hydrologic conditions are included in Sections B & D of 

this report.  

A limited amount of irrigation is proposed as part of the improvements. 

The proposed improvements will provide adequate storage and water quality enhancement 

via extended detention basin, which will limit peak runoff rates to allowable release rates. In 

addition, the proposed drainage system will have no impact to adjacent properties and or 

storm conveyance systems in the vicinity.  

The stormwater detention pond facility and all its components will be constructed by the 

Applicant in accordance with the plans and specifications described in this report and Final 

Construction Plans. The storm drain system and detention facilities are private and will 

remain private. Maintenance of the storm infrastructure will be carried out by School District 

49. The detention pond and its outlet structure will operate and be maintained in good 

working order and as directed by El Paso County. It is our understanding that all drainage 

fees are waived as part of the proposed development and will not be assessed with this 

application. The detention pond and its outlet structure will be inspected quarterly and after 

any significant rainfall during the first years of operation. Inspection and maintenance will be 

Add a section for Drainage Fee.
- Identify which basin the site is located in and state that drainage and
bridge fees are not assessed with site development plan application.

Unresolved. Add Subsection 

"3. Drainage Fee.
The project is located within the Falcon Drainage Basin which is a part
of the El Paso County Drainage Fee program.  However, no drainage
and bridge are assessed with site development plan application."
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A8 10 1.02 0.47 443 0.7% 27.6 200 0.5% Short Pasture and lawns 7 0.5 6.7 34.3 643

OS1 1 7.28 0.38 723 0.8% 38.0 311 0.5%
Paved areas & shallow 

paved swales
20 1.4 3.7 41.7 1034

OS2 3 1.51 0.14 352 3.0% 23.0 650 0.6%
Paved areas & shallow 

paved swales
20 1.5 7.0 30.0 1002

OS3 11 7.01 0.38 621 0.1% 70.9 560 2.6%
Paved areas & shallow 

paved swales
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