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Summary

Subject: Callout
Page Label: 1 PCD File No. PPR2615

1 (2)

Subject: Engineer
Page Label: 1 Final

Subject: Callout
Page Label: 2 J.

2 (2)

Subject: Engineer
Page Label: 2 Please move the maps to the

end of the report.

Subject: Callout
Page Label: 4 Please indicate the specific

MDDP you are referencing.

4 (2)

LOCATED AT 

NT GRASS MEADOWS D

N, EL PASO COUNTY, CO

 
 

Prepared for: 

 

PCD File No. PPR2615

 

ARY DRAINAGE

FOR 

Final

________________

Joshua Palmer, P.E.

County Engineer / E

  

 

J.

Please move the
maps to the end of
the report.

 the 100-year event. The flows 

s Meadows Drive and are 

 drainage swale along the west 

umed to be bypassing through 

and ultimately discharging 

e MDDP, the existing conditions 

o be conveyed in the Bent 

s (30.3 cfs) are assumed to 

1 through Bent Grass Pond 1. 

Residential Filing No. 1 

P. This site is not in the 100 or 

e Firmette in Appendix C. 

Service (NRCS) Web Soil 

Columbine gravelly sandy loam, 

ch is a Type A soil from 0 to 14 

Please indicate the
specific MDDP you
are referencing.
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Subject: SW - Textbox
Page Label: 4 The soils report completed with

PUD06004 showed groundwater
9 ft below the ground on this
site. Please discuss potential
groundwater impacts and how
they are being mitigated.

Subject: Callout
Page Label: 5 Please discuss existing off site

basins in addition to the on site
basins.

5 (2)

Subject: Engineer
Page Label: 5 Please include Q5, Q100, and

final outfall location with the
basin descriptions

Subject: Engineer
Page Label: 6 please list the size of the inlet

6 (7)

Subject: Engineer
Page Label: 6 confirm DP2, maps shows DP1

1 

es.  

ation in the Appendix G.  

m of the site include existing culverts at the 

Drive and Meridian road to the east of the 

SINS 

N  

alcon Drainage Basin Planning Study, 

erpts from the Falcon Drainage Basin 

runoff for the subject site is 12.67 cfs of 

The soils report completed with PUD06004
showed groundwater 9 ft below the ground on
this site. Please discuss potential groundwater
impacts and how they are being mitigated.

detention pond located in the southeast corner of the site. 

Drainage will generally be conveyed via sheet flow, grass swales, and curb and 

gutters to strategically placed inlets and will be routed southeast to the onsite 

detention pond in Basin A3. The discharge rates from the detention pond will not 

be allowed to exceed historical flow rate of 12.67 cfs as shown in the MHFD 

Detention Spreadsheet in Appendix E. 

Hydrologic and hydraulic calculations have been provided with this drainage 

report. See Appendix D and E for calculation spreadsheets.  

 

 

EXISTING SUB-BASIN DESCRIPTION 

Basin EX1  

Basin EX1 consists of the western half of the site area. This basin consists of 4.96 

acres of native grasses and weeds and has been analyzed with an impervious of 

20%. Runoff surface flows to the southern portion of the basin where it collects in 

an existing sediment pond. Overflow from the sediment pond overtops a riprap 

overflow and then continues south.  

 

Basin EX2 

Basin EX2 consists of the Northeast portion of the site. This basin consists of 2.05 

acres of native grasses and weeds and has been analyzed with an impervious of 

20%. Runoff surface flows to the southern portion of the basin where it collects in 

an existing depression. When flows overtop the depression, they flow to the 

southeast.  

 

Please discuss existing off site basins in addition to the on site basins.

SCRIPTION 

stern half of the site area. This basin consists of 4.96 

eeds and has been analyzed with an impervious of 

 the southern portion of the basin where it collects in 

verflow from the sediment pond overtops a riprap 

south.  

rtheast portion of the site. This basin consists of 2.05 

eeds and has been analyzed with an impervious of 

 the southern portion of the basin where it collects in 

 flows overtop the depression, they flow to the 

Please include Q5, Q100, and final outfall
location with the basin descriptions

BASIN DESCRIPTION 

es) is located to the northwest of the building including a 

ding roof. It consists of proposed drive aisles, landscaping, 

and has an impervious percentage of 52.7%. Runoff will 

flow southeast via landscape and gutters into Type R inlet

m pipe also known as Design Point 2 ultimately dischargin

 The 10-yr and 100-yr flow produced from this basin are 1

please list the size of
the inlet

OSED SUB-BASIN DESCRIPTION 

A1 

A1 (1.03 acres) is located to the northwest of the build

 of the building roof. It consists of proposed drive ais

k, and roof and has an impervious percentage of 52.7

ly overland flow southeast via landscape and gutters 

ough a Storm pipe also known as Design Point 2 ulti

ention pond. The 10-yr and 100-yr flow produced fro

 2.96 cfs respectively.  

confirm DP2, maps
shows DP1
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Subject: Engineer
Page Label: 6 please indicate if all flow is

captured with the inlet, it
appears that some flow would
leave the basin as surface flow
toward Basin A2

Subject: Engineer
Page Label: 6 please include size

Subject: Engineer
Page Label: 6 Please list when storm pipes are

public or private

Subject: Engineer
Page Label: 6 please discuss the riprap

rundowns shown on the map

Subject: SW - Textbox with Arrow
Page Label: 6 Assign a name/number to all

PCMs and then update all
submitted text and drawings
accordingly with consistent
labeling throughout (example:
“Pond A” or “Pond 1”).

ASIN DESCRIPTION 

) is located to the northwest of the building including a 

ng roof. It consists of proposed drive aisles, landscaping, 

nd has an impervious percentage of 52.7%. Runoff will 

ow southeast via landscape and gutters into Type R inlet S1 

 pipe also known as Design Point 2 ultimately discharging to 

The 10-yr and 100-yr flow produced from this basin are 1.56 

ectively.  

) is located to the northeast of the building including a 

ng roof. It consists of proposed drive aisles, landscaping, 

nd has an impervious percentage of 46.0%. Runoff will 

east via landscape swales and gutters into Type R inlet S2 

 pipe also known as Design Point 2 ultimately discharging to 

The 10-yr and 100-yr flow produced from this basin are 2.60 

ectively.  

please indicate if all flow is captured with the inlet, it
appears that some flow would leave the basin as
surface flow toward Basin A2

swales and gutters into Type R inlet S2 

s Design Point 2 ultimately discharging to 

yr flow produced from this basin are 2.60 

southeast of the building including a 

of proposed drive aisles, landscaping, 

rea, and roof and has an impervious 

rally flow southeast via a landscape swale 

rom the east, into the detention pond and 

torm pipe also known as Design Point 3. 

he off-site storm system flowing east 

10-yr and 100-yr flow produced from this 

vely.  

please include size

 including a 

Please list when
storm pipes are
public or private

rally flow southeast via a landscape swale 

from the east, into the detention pond and 

torm pipe also known as Design Point 3. 

the off-site storm system flowing east 

10-yr and 100-yr flow produced from this 

vely.  

southwest of the building, including a 

stern side of the proposed parking lot. It 

ng, landscaping, sidewalk, trash enclosure, 

tage of 65.3%. Runoff will generally flow 

and S7) and discharge to the east via a 

please discuss the riprap
rundowns shown on the map

PROPOSED SUB-BA

 

Basin A1 

Basin A1 (1.03 acres) 

portion of the building

sidewalk, and roof and

generally overland flow

and through a Storm p

the detention pond. Th

cfs and 2.96 cfs respec

 

Basin A2 

Assign a name/number
to all PCMs and then
update all submitted
text and drawings
accordingly with
consistent labeling
throughout (example:
“Pond A” or “Pond 1”).
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Text Box
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bcampbell
Text Box
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bcampbell
Text Box
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RESPONSE: DESCRIPTION ADDED

bcampbell
Text Box
RESPONSE: ADDED. THERE IS ONLY POND 1 AS A PCM. AREAS THAT DO NOT FLOW TO THE POND ARE EXCLUDED.



Subject: Engineer
Page Label: 7 please include the size and type

of inlet for the pipe and how it
regulates flow to only overtop at
the 100yr event

7 (4)

Subject: SW - Textbox
Page Label: 7 Please assign a WQ exclusion to

this basin. The WQCV design
standard exclusion found in
ECM Appendix I.6.3.A.1.A may
be applied.

Subject: SW - Textbox
Page Label: 7 Oversizing the pond does not

exclude Basin A6 from WQ
treatment. Since the channel will
be vegetated you could
designate it as a "self-treating
separate pervious area." If you
choose to do so, state that here
in the basin summary, on the
PCM applicability form, and in
any WQ map or table.

Subject: SW - Textbox with Arrow
Page Label: 7 As mentioned above, this does

not exclude these basins from
WQ treatment. If you wish to
over-size the pond anyways,
clarify that it is not required by
EPC and does not satisfy WQ
treatment requirements for the
basins. Also submit a second set
of pond calculations with the true
basin to show that it meets state
drain times.

Subject: Callout
Page Label: 8 use 5-year

8 (3)

n pond. The 10-yr and 100-yr flow produced from this 

cfs respectively.  

cated along the north and eastern property lines of the 

getation and has an impervious percent of 20%. 

nveyed via Grass channel to the east and then to the 

and conveyed via the off-site Storm Pipe also known 

y discharging to the into the regional channel along 

d. The 10-yr and 100-yr flow produced from this basin 

spectively.  

cated along the south property line of the site. It 

entrances, parking, landscaping, and sidewalk and has 

5.6%. Runoff will generally sheetflow to the south, 

curb and gutter along the north side of Bent Grass 

 and 100-yr flow produced from this basin are 0.51 cfs 

A6 and A7 are not able to be captured/conveyed to the 

on pond is still sized to store the necessary runoff for 

please include the size and type of inlet for the pipe and
how it regulates flow to only overtop at the 100yr event

enerally be conveyed via Grass channel to the east and then to the 

it is collected and conveyed via the off-site Storm Pipe also known 

int 6 ultimately discharging to the into the regional channel along 

Meridian Road. The 10-yr and 100-yr flow produced from this basin 

nd 1.93 cfs respectively.  

26 acres) is located along the south property line of the site. It 

oposed drive entrances, parking, landscaping, and sidewalk and has 

s percent of 45.6%. Runoff will generally sheetflow to the south, 

llected in the curb and gutter along the north side of Bent Grass 

ve. The 10-yr and 100-yr flow produced from this basin are 0.51 cfs 

espectively.  

from Basins A6 and A7 are not able to be captured/conveyed to the 

d, the detention pond is still sized to store the necessary runoff for 

 

endix D for and E for calculations. 

DESIGN CRITERIA 

LATIONS 

as been prepared in general accordance with the Mile High Flood 

n Storm Drainage Criteria Manual (USDCM), City of Colorado 

so County Drainage Criteria Manual, as revised in November 1991 

1994 with County adopted Chapter 6 and Section 3.2.1 of Chapter 13 

Please assign a WQ exclusion to this basin. The WQCV design
standard exclusion found in ECM Appendix I.6.3.A.1.A may be applied.

discharge to the east via a storm pipe also known as Design Point 5 ultimately 

discharging to the detention pond. The 10-yr and 100-yr flow produced from this 

basin are 2.64 cfs and 4.10 cfs respectively.  

 

Basin A6 

Basin A6 (1.28 acres) is located along the north and eastern property lines of the 

site. It consists of native vegetation and has an impervious percent of 20%. 

Runoff will generally be conveyed via Grass channel to the east and then to the 

south, where it is collected and conveyed via the off-site Storm Pipe also known 

as Design Point 6 ultimately discharging to the into the regional channel along 

west side of Meridian Road. The 10-yr and 100-yr flow produced from this basin 

are 0.61 cfs and 1.93 cfs respectively.  

 

Basin A7 

Basin A7 (0.26 acres) is located along the south property line of the site. It 

consists of proposed drive entrances, parking, landscaping, and sidewalk and has 

Oversizing the pond does not exclude Basin A6 from WQ treatment. Since the
channel will be vegetated you could designate it as a "self-treating separate
pervious area." If you choose to do so, state that here in the basin summary, on
the PCM applicability form, and in any WQ map or table.

6 acres) is located along the south property line of the site. It 

posed drive entrances, parking, landscaping, and sidewalk and has 

 percent of 45.6%. Runoff will generally sheetflow to the south, 

lected in the curb and gutter along the north side of Bent Grass 

ve. The 10-yr and 100-yr flow produced from this basin are 0.51 cfs 

spectively.  

rom Basins A6 and A7 are not able to be captured/conveyed to the 

d, the detention pond is still sized to store the necessary runoff for 

ndix D for and E for calculations. 

DESIGN CRITERIA 

LATIONS 

s been prepared in general accordance with the Mile High Flood 

 Storm Drainage Criteria Manual (USDCM), City of Colorado 

o County Drainage Criteria Manual, as revised in November 1991 

994 with County adopted Chapter 6 and Section 3.2.1 of Chapter 13 

Colorado Springs/El Paso County Drainage Criteria Manual as 

y 2014. 

OLOGIC CRITERIA 

e consists of approximately 8.98 acres. The site is currently 

nd the proposed project will consist of a proposed school building, 

As mentioned above, this does not exclude these
basins from WQ treatment. If you wish to over-size
the pond anyways, clarify that it is not required by
EPC and does not satisfy WQ treatment
requirements for the basins. Also submit a second
set of pond calculations with the true basin to show
that it meets state drain times.

a Manual, as revised in No

Chapter 6 and Section 3.2.1

County Drainage Criteria M

 10-year and the 100-year 

Rational Method since the

 The Rational calculations

use 5-year

bcampbell
Text Box
RESPONSE: DESCRIPTION ADDED

bcampbell
Text Box
RESPONSE: WQ EXCLUSION NOTED AND ASSIGNED

bcampbell
Text Box
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bcampbell
Text Box
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Subject: Engineer
Page Label: 8 Please include a comparison of

existing off site flow to proposed
off site flow, ie compare DP3
and DP6 to an equivalent
existing DP

Subject: Engineer
Page Label: 8 MDDP depicts this culvert as

requiring a 42" RCP, please
explain why this have been
changed.

Subject: Engineer
Page Label: 9 onsite detention pond shall

9 (5)

Subject: Engineer
Page Label: 9 please state if the pond if public

or private and who will be
responsible for maintenance

Subject: Engineer
Page Label: 9 Please clarify if the pond

overtops prior to the 100yr
event.

pted Chapter 6 and Section 3.2.1 of Chapter 13 

Paso County Drainage Criteria Manual as 

e the 10-year and the 100-year recurrence 

g the Rational Method since the total project 

cres. The Rational calculations are estimates 

s within the proposed basins. Refer to 

ions.  

N 

D DESIGN 

analyzed for water quality treatment and the 

 event and the 100-year major storm event as 

s Development MDDP and DBPS Amendment. 

lled by the detention pond outlet structure is 

d to detain the entire site area of 8.98 acres. The 

to the proposed detention pond via 

Please include a comparison of existing off
site flow to proposed off site flow, ie compare
DP3 and DP6 to an equivalent existing DP

d, which is in compliance with the Bent Grass 

us surfaces as a result of the proposed 

 the proposed onsite detention pond.  The 

ion pond will be released from the southeast 

ed 30 inch pipe to carry it to the roadside 

of Meridian road. 

eral accordance with the Mile High Flood 

ria Manual (USDCM), City of Colorado 

iteria Manual, as revised in November 1991 

ed Chapter 6 and Section 3.2.1 of Chapter 13 

aso County Drainage Criteria Manual as 

 the 10-year and the 100-year recurrence 

MDDP depicts this culvert as requiring a
42" RCP, please explain why this have
been changed.

the site ultimately discharging to the s

system, including an off-site 30 inch p

east and outlet to the north of the inter

Meridian Road to the Roadside Draina

 

The onsite detention pond shall be a fu

quality (WQ), excess urban runoff vol

1 will be WQ; Stage 2 will be EURV 

 

The required WQ volume is 0.122 ac-

with a release rate of 0.1 cfs. The WQ

ovements designed for this proposed development will provide 

r quality treatment for the project site 100-year event for on-

veyance of the 100-year storm event for off-site flows.  

N 

nage patterns will follow existing drainage patterns, with all of 

discharging to the southeast through proposed storm drain 

an off-site 30 inch pipe which runs approximately 2000 ft to the 

he north of the intersection of Bent Grass Meadows Drive and 

he Roadside Drainage Swale. 

on pond shall be a full spectrum pond, which includes water 

ess urban runoff volume (EURV) and 100-year volume.  Stage 

ge 2 will be EURV and Stage 3 will be the 100-year volume.  

volume is 0.122 ac-ft and the provided volume is 0.122 ac-ft 

of 0.1 cfs. The WQ surface elevation is 6955.08 ft. The 

lume is 0.194 ac-ft (including WQ) and the provided volume is 

ase rate of 0.2 cfs. The EURV water surface elevation is 

quired 100-year volume is 0.564 ac-ft and the provided volume 

elease rate of 4.6 cfs. The 100-year water surface elevation is 

please state if the pond if public or private
and who will be responsible for maintenance

6

7.33 feet.  

n 18 inch RCP into a proposed 96 inch storm 

 within Bent Grass Meadows. Runoff is then 

P along Bent Grass Meadows ultimately 

 Grass Meadows into the roadside drainage 

n Road.  Please clarify if the pond overtops
prior to the 100yr event.

bcampbell
Text Box
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bcampbell
Text Box
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bcampbell
Text Box
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bcampbell
Text Box
RESPONSE: ADDED

bcampbell
Text Box
RESPONSE: POND DOES NOT OVERTOP THE EMERGENCY SPILLWAY PRIOR TO THE 100 YR EVENT. DESCRIPTION ADDED TO THE REPORT.



Subject: Engineer
Page Label: 9 please describe the overflow

path

Subject: SW - Textbox with Arrow
Page Label: 9 Calcs unclear on when spillway

is activated

Subject: Engineer
Page Label: 10 please include a statement that

the roadway can accept this
volume of flow per DCM Table
6-1

10 (4)

Subject: Engineer
Page Label: 10 Please include more detail on

the spillway, riprap, grass lined,
width, and shape. Can flow be
routed under the sidewalk for
safety? Please define how the
flow is routed into the culvert and
how the flow is directed into the
culvert.

Subject: SW - Textbox
Page Label: 10 Discuss areas not draining to the

pond and how they are excluded
from WQ treatment

e 20’ long and have a water depth of +/-

ay was calculated by assuming a 

ment peak flows across the site for the 

vation is 6956.83 and the top of the 

feet.  

inch RCP into a proposed 96 inch storm

hin Bent Grass Meadows. Runoff is then

ong Bent Grass Meadows ultimately 

ss Meadows into the roadside drainage 

please describe the
overflow path

ired WQ volume is 0.122 ac-ft and the provided volume is 0.12

ease rate of 0.1 cfs. The WQ surface elevation is 6955.08 ft. Th

EURV volume is 0.194 ac-ft (including WQ) and the provided 

t at a release rate of 0.2 cfs. The EURV water surface elevation

ft. The required 100-year volume is 0.564 ac-ft and the provided

ac-ft at a release rate of 4.6 cfs. The 100-year water surface elev

ft. 

 will have an emergency overflow spillway for a plugged outle

 or for a storm event greater than the 100-year event.  The emer

 spillway has been designed to be 20’ long and have a water dep

s.  The runoff through the spillway was calculated by assuming

outlet and summing post development peak flows across the site

eme case. The spillway crest elevation is 6956.83 and the top o

 detention pond will be 6957.33 feet.  

Calcs unclear on when spillway is activated

o overtop the channel into 

d sidewalk. The sidewalk is 

y the 33.2 cfs to the 

MDDP.  

ded with the proposed 

ond contains an orifice 

he development site.  

 and the water quality  

please include a statement that
the roadway can accept this
volume of flow per DCM Table 6-1

The 100-year overflow spillway for the off-site flows to overtop the channel

Bent Grass Meadows drive and spills over the proposed sidewalk. The sidew

graded to  provide a depth of 0.34 feet of flow to convey the 33.2 cfs to the 

roadway following existing drainage patterns per the MDDP.  

  

C. STORMWATER QUALITY 

Water quality for the subject development will be provided with the propose

extended detention pond.  The outlet structure for the pond contains an orific

plate to limit the release and provide water quality for the development site. 

  

The required water quality capture volume is 0.12 ac-ft and the water quality

Please include more detail on the spillway, riprap, grass lined, width,
and shape. Can flow be routed under the sidewalk for safety? Please
define how the flow is routed into the culvert and how the flow is
directed into the culvert.

on of drainage ways: All drainage ways are stabilized with 

andscaping where possible. 

Stormwater Quality Capture Volume (WQCV) proposed: 

on-site runoff is collected and diverted to the proposed exten

pond, which releases at a pre-determined rate to ensure WQ

are met.  

est Management Practices (BMP’s) to be used to control 

and commercial pollutants: Refer to prepared SWMP and G

proposed BMP’s as well as maintenance and care thereof.  

Discuss areas not draining to the pond and
how they are excluded from WQ treatment

bcampbell
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RESPONSE: OVERFLOW PATH DESCRIPTION ADDED

bcampbell
Text Box
RESPONSE: CLARIFICATION ADDED

bcampbell
Text Box
RESPONSE: ANALYSIS PROVIDED PER MEETING WITH COUNTY 

bcampbell
Text Box
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bcampbell
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Subject: Engineer
Page Label: 10 Should future development not

be able to release flows into
Bent Grass
Meadows Drive, a 42” RCP
would be able to convey the
flows of DP BG 15n (Q100=40.9
cfs, Q5=8.8 cfs)
to the northwest corner of the
Bent Grass Meadows Drive and
Meridian Road intersection.
Analysis for
this culvert sizing has been
included in the appendix.

Subject: Callout
Page Label: 16 Include offsite basins.

16 (4)

Subject: Callout
Page Label: 16 Add design points to exhibit.

Subject: Cloud+
Page Label: 16 Existing Drainange Map

Subject: SW - Textbox with Arrow
Page Label: 16 What is this line? Label or

remove.

of flow to convey the 33.2 cfs to the 

atterns per the MDDP.  

ent will be provided with the proposed 

ructure for the pond contains an orifice 

ater quality for the development site.  

ume is 0.12 ac-ft and the water quality  

t an elevation of 6955.08 ft. The water 

 The 100-year event volume drains within 

e shall be regularly inspected and 

east 1 time every six months and 2 times 

de a log for the date, items inspected, 

o the drainage system. Maintenance access 

 of the structure. Maintenance shall follow 

HFD, Volume III. 

 measures will be addressed by applying 

accordance with Urban Drainage Volume 

te and will provide more detail on BMPs 

on BMPs. 

Should future development
not be able to release flows
into Bent Grass
Meadows Drive, a 42” RCP
would be able to convey the
flows of DP BG 15n
(Q100=40.9 cfs, Q5=8.8 cfs)
to the northwest corner of
the Bent Grass Meadows
Drive and Meridian Road
intersection. Analysis for
this culvert sizing has been
included in the appendix.

Include offsite basins.

Add design points to
exhibit.
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What is this line? Label
or remove.
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RESPONSE: TITLE UPDATED

bcampbell
Text Box
RESPONSE: REMOVED



Subject: Callout
Page Label: 17 Include offsite basins.

17 (12)

Subject: Cloud+
Page Label: 17 Proposed Drainange Map

Subject: Callout
Page Label: 17 add design point

Subject: Callout
Page Label: 17 add design point

Subject: Callout
Page Label: 17 add design point

Include offsite basins.
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add design point

A4

add design point

add design point

bcampbell
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RESPONSE: INCLUDED

bcampbell
Text Box
RESPONSE: TITLE UPDATED

bcampbell
Text Box
RESPONSE: ADDED

bcampbell
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RESPONSE: ADDED

bcampbell
Text Box
RESPONSE: ADDED



Subject: Callout
Page Label: 17 add design point

Subject: Callout
Page Label: 17 add design point

Subject: Engineer
Page Label: 17 include high points and low

points

Subject: Engineer
Page Label: 17 Please include a pond name

Subject: SW - Textbox
Page Label: 17 To clarify how water quality

treatment is being addressed,
please provide a WQ map or
table. For the map use hatching
to show the area tributary to the
pond, and hatching for each
different exclusions utilized on
AND off-site. For the table see
an example attached below.

add design point

add design point

include high points and
low points

Please include
a pond name

To clarify how water quality treatment is being
addressed, please provide a WQ map or table.
For the map use hatching to show the area
tributary to the pond, and hatching for each
different exclusions utilized on AND off-site. For
the table see an example attached below.
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bcampbell
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Text Box
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Subject: Image
Page Label: 17

Subject: SW - Textbox with Arrow
Page Label: 17 Is this the hatching on the

building? Add hatching to all
impervious areas or revise
legend.

Subject: Cloud+
Page Label: 19 Per Chapter 6, Section 3.2 in the

Volume 1 update of the DCM,
the overland flow length is100 ft
max in urban areas. Revise
calculation.

19 (1)

Subject: SW - Textbox with Arrow
Page Label: 20 See comments on "over-treating"

20 (2)

Subject: SW - Textbox with Arrow
Page Label: 20 impervious percentage of

tributary basins is roughly 50%

A

Is this the hatching on the building?
Add hatching to all impervious
areas or revise legend.

Designer:

Company:

Date:

Project:

Location:

2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr

Overland 

Flow Length

Li (ft)

U/S 

Elevation

(ft)

(Optional)

D/S 

Elevation

(ft)

(Optional)

Overland 

Flow Slope

Si (ft/ft)

Overland 

Flow Time

ti (min)

Channelized 

Flow Length

Lt (ft)

U/S 

Elevation

(ft)

(Optional)

D/S 

Elevation

(ft)

(Optional)

Channelized 

Flow Slope

St (ft/ft)

NRCS 

Conveyance 

Factor K

Channelized 

Flow 

Velocity

Vt (ft/sec)

Channelize

Flow Time

tt (min)

0.36 0.38 0.40 0.43 0.48 0.52 0.59 14.33

0.31 0.32 0.34 0.37 0.42 0.47 0.55 20.79

0.18 0.19 0.20 0.23 0.29 0.35 0.45 9.43

0.48 0.50 0.52 0.55 0.58 0.62 0.68 3.86

0.68 0.70 0.72 0.74 0.75 0.77 0.80 3.04

0.11 0.11 0.12 0.15 0.20 0.27 0.38 7.77

0.30 0.32 0.33 0.37 0.42 0.47 0.55 5.02

0.10 0.11 0.12 0.14 0.20 0.27 0.38 16.21

0.10 0.11 0.12 0.14 0.20 0.27 0.38 19.64

0.10 0.11 0.12 0.14 0.20 0.27 0.38 11.51

EX2

EX3 1.97 A 20.0 300.00 0.200 146.00 0.020 15 2.12 1.15

2.05 A 20.0 191.00 0.020 1.00 0.020 15 2.12 0.01

0.03

130.00 0.020 445.00 0.030 15 2.60 2.85

18.00

A7 0.26 A 45.9 20.00 0.020 5.00 0.015 20 2.45

0.020

A6 1.28 A 20.3 30.00 0.020 1139.00 0.015 20 2.45 7.75

0.020 20 2.83 0.780.010 133.00A5 0.62 A 85.3

A1 1.03

A4 1.52 A 65.3 20.00 0.020 695.00 0.015 20 2.45 4.73

A3 2.07 A 30.5 52.00 0.020 585.00

0.020 103.00 0.020 20 2.83 0.61

0.015 15 1.84 1.88251.00 0.030 207.00

Calculation of Peak Runoff using Rational Method

Overland (Initial) Flow Time Channelized (Travel) Flow TimeRunoff Coefficient, C

Subcatchment 

Name

Area

(ac)

NRCS 

Hydrologic 

Soil Group

Percent 

Imperviousness

Cells of this color are for required user-input

Cells of this color are for optional override values

Cells of this color are for calculated results based on overrides

NR

TAIT & Associates, Inc.

4/29/2026

Honor Charter School

El Paso County

Version 2.00 released May 2017

Existing Conditions

20.0A4.96EX1

A 52.7

20 2.83 3.45

A2 2.19 A 46.0 344.00

ti =
0.395 1.1 − C5 Li

Si
0.33

tt =
Lt

60K St
=

Lt
60Vt

Computed tc = ti + tt

Regional tc = 26 − 17i +
Lt

60 14i + 9 St
Selected tc = max tminimum ,min Computed tc , Regional tc

tminimum= 5 (urban) 
tminimum= 10 (non-urban)

Per Chapter 6, Section 3.2 in
the Volume 1 update of the
DCM, the overland flow
length is100 ft max in urban
areas. Revise calculation.

Project:

Basin ID:

Depth Increment = 0.25 ft

Top of Micropool -- 0.00 -- -- -- 159 0.004

ected SCM Type = EDB 6954.25 -- 0.25 -- -- -- 1,003 0.023 145 0.003

Watershed Area = 8.98 acres 6954.5 -- 0.50 -- -- -- 2,645 0.061 601 0.014

atershed Length = 884 ft 6954.75 -- 0.75 -- -- -- 5,426 0.125 1,610 0.037

ngth to Centroid = 442 ft 6955 -- 1.00 -- -- -- 9,205 0.211 3,439 0.079

Watershed Slope = 0.020 ft/ft 6955.25 -- 1.25 -- -- -- 12,820 0.294 6,192 0.142

 Imperviousness = 33.98% percent 6955.5 -- 1.50 -- -- -- 15,095 0.347 9,681 0.222

ogic Soil Group A = 100.0% percent 6955.75 -- 1.75 -- -- -- 16,446 0.378 13,624 0.313

ogic Soil Group B = 0.0% percent 6956 -- 2.00 -- -- -- 17,235 0.396 17,834 0.409

 Soil Groups C/D = 0.0% percent 6956.25 -- 2.25 -- -- -- 17,767 0.408 22,209 0.510

QCV Drain Time = 40.0 hours 6956.5 -- 2.50 -- -- -- 18,300 0.420 26,718 0.613

r Rainfall Depths = User Input 6956.75 -- 2.75 -- -- -- 18,839 0.432 31,360 0.720

6957 -- 3.00 -- -- -- 19,536 0.448

-- -- -- --

Optional User Overrides -- -- -- --

Volume (WQCV) = 0.122 acre-feet acre-feet -- -- -- --

 Volume (EURV) = 0.316 acre-feet acre-feet -- -- -- --

e (P1 = 1.19 in.) = 0.225 acre-feet 1.19 inches -- -- -- --

ed inputs above including 1-hour rainfall

HP' to generate runoff hydrographs using 

lorado Urban Hydrograph Procedure.

Volume 

(ft 3)

Volume

(ac-ft)

Area 

(acre)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional 

Override 

Area (ft 2)

Length 

(ft)

Optional 

Override 

Stage (ft)

Stage

(ft)

Stage - Storage

Description

Area 

(ft 2)

Width 

(ft)

Honor Charter Academy

School Pond

MHFD-Detention, Version 4.07 (June 2025)

Example Zone Configuration (Retention Pond)

See comments on "over-treating"

Top of Micropool -- 0.00 -- -- -- 159

SCM Type = EDB 6954.25 -- 0.25 -- -- -- 1,003

hed Area = 8.98 acres 6954.5 -- 0.50 -- -- -- 2,645

ed Length = 884 ft 6954.75 -- 0.75 -- -- -- 5,426

 Centroid = 442 ft 6955 -- 1.00 -- -- -- 9,205

hed Slope = 0.020 ft/ft 6955.25 -- 1.25 -- -- -- 12,820

viousness = 33.98% percent 6955.5 -- 1.50 -- -- -- 15,095

l Group A = 100.0% percent 6955.75 -- 1.75 -- -- -- 16,446

l Group B = 0.0% percent 6956 -- 2.00 -- -- -- 17,235

oups C/D = 0.0% percent 6956.25 -- 2.25 -- -- -- 17,767

rain Time = 40.0 hours 6956.5 -- 2.50 -- -- -- 18,300

ll Depths = User Input 6956.75 -- 2.75 -- -- -- 18,839

6957 -- 3.00 -- -- -- 19,536

-- -- -- --

Optional User Overrides -- -- -- --

 (WQCV) = 0.122 acre-feet acre-feet -- -- -- --

e (EURV) = 0.316 acre-feet acre-feet -- -- -- --

 1.19 in.) = 0.225 acre-feet 1.19 inches -- -- -- --

= 1.5 in.) = 0.307 acre-feet 1.50 inches -- -- -- --

 1.75 in.) = 0.373 acre-feet 1.75 inches -- -- -- --

1 = 2 in.) = 0.524 acre-feet 2.00 inches -- -- -- --

 2.25 in.) = 0.665 acre-feet 2.25 inches -- -- -- --

 2.52 in.) = 0.853 acre-feet 2.52 inches -- -- -- --

 3.68 in.) = 1.643 acre-feet 3.68 inches -- -- -- --

n Volume = 0.200 acre-feet -- -- -- --

n Volume = 0.265 acre-feet -- -- -- --

n Volume = 0.330 acre-feet -- -- -- --

n Volume = 0.413 acre-feet -- -- -- --

n Volume = 0.473 acre-feet -- -- -- --

n Volume = 0.564 acre-feet -- -- -- --

uts above including 1-hour rainfall

enerate runoff hydrographs using 

Urban Hydrograph Procedure.

Override 

Area (ft 2)

Length 

(ft)

Override 

Stage (ft)

Stage

(ft)

Stage - Storage

Description

Area 

(ft 2)

Width 

(ft)
mple Zone Configuration (Retention Pond)

impervious percentage
of tributary basins is
roughly 50%

bcampbell
Text Box
RESPONSE: TABLE ADDED

bcampbell
Text Box
RESPONSE: REMOVED. N/A

bcampbell
Text Box
RESPONSE: UPDATED

bcampbell
Text Box
RESPONSE: A6 AND A7 HAVE BEEN REMOVED

bcampbell
Text Box
RESPONSE: REVISED



Subject: SW - Textbox
Page Label: 22 Please provide spillway values

22 (1)

Subject: Callout
Page Label: 26 Provide hydraulic computations

for swale along western side of
parcel.

26 (5)

Subject: Callout
Page Label: 26 Provide calculations for the

5-year storm event in addition to
the 100-year storm event.

Subject: Engineer
Page Label: 26 Provide all riprap sizing

calculations anywhere riprap is
called for

Subject: Engineer
Page Label: 26 Provide spread calculation for

flow being sent to Bent Grass
Meadows Dr to indicate if the
road can handle the flow or if the
culvert needs to be sized to
carry more flow to the channel
along Meridian.

 (relative to basin bottom at Stage = 0 f

et

:V

et

et

EURV 2 Year

N/A 1.19

e the default CUHP hydrographs and run

Please provide
spillway values

 

 

APPENDIX E 

 

HYDRAULIC COMPUTATIONS 

Provide hydraulic computations for swale
along western side of parcel.

APPENDIX E 

 

HYDRAULIC COMPUTATIONS 

Provide calculations for the 5-year storm event
in addition to the 100-year storm event.

HYDRAULIC COMPUTATIONS 

Provide all riprap sizing calculations anywhere
riprap is called for

Provide spread calculation for flow being sent to
Bent Grass Meadows Dr to indicate if the road
can handle the flow or if the culvert needs to be
sized to carry more flow to the channel along
Meridian.

bcampbell
Text Box
RESPONSE: PROVIDED

bcampbell
Text Box
RESPONSE: CALCULATIONS ADDED

bcampbell
Text Box
RESPONSE: CALCULATIONS ADDED

bcampbell
Text Box
RESPONSE: CALCULATIONS ADDED

bcampbell
Text Box
RESPONSE: CALCULATIONS AND EXHIBIT ADDED TO SHOW SPREAD OF FLOW



Subject: SW - Textbox
Page Label: 26 Provide trickle channel

calculations for each stretch

Subject: Engineer
Page Label: 36 Min freeboard not met DCM

11.3.2

36 (1)

Subject: Callout
Page Label: 37 Max side slopes for grass-lined

channels is 4:1. Revise design
and calculations.

37 (2)

Subject: Callout
Page Label: 37 Provide Froude number.

Subject: Callout
Page Label: 38 Provide Froude number.

38 (1)

Provide trickle channel calculations for each stretch

Depth (ft) 100-year Emerge

0.50

1.00

Min freeboard not met
DCM 11.3.2

k® Civil 3D® by Autodesk, Inc. Tues

w

 12.00
 3.00, 3.00
 3.00
 100.00
 0.80
 0.080

Highlighted
Depth (ft) =  1.
Q (cfs) =  72
Area (sqft) =  34
Velocity (ft/s) =  2.
Wetted Perim (ft) =  24
Crit Depth, Yc (ft) =  0.
Top Width (ft) =  23

Max side slopes for grass-lined
channels is 4:1. Revise design and
calculations.

Wetted Perim (ft) =  24
Crit Depth, Yc (ft) =  0.
Top Width (ft) =  23
EGL (ft) =  2.

Provide Froude number.

Wetted Perim (ft) =  3
Crit Depth, Yc (ft) =  0
Top Width (ft) =  3
EGL (ft) =  0

Provide Froude number.

bcampbell
Text Box
RESPONSE: CALCULATIONS ADDED

bcampbell
Text Box
RESPONSE: ADJUSTED TO MEET MIN FREEBOARD. NOTE THAT THE SHOWN WATER SURFACE ELEVATION IS ONLY APPLICABLE IF A STORM GREATER THAN THE 100-YEAR STORM OR IF CLOGGING OCCURS AND THE 100-YEAR SURFACE IS BELOW THE BOTTOM OF THIS WEIR.

bcampbell
Text Box
RESPONSE: PER DISCUSSION WITH THE COUNTY, THIS CHANNEL WILL BE HAVE MAINTENANCE AGREEMENTS DRAFTED AND WILL BE MAINTAINED BY THE SCHOOL. 3:1 SIDE SLOPE WAS DETERMINED TO BE ACCEPTABLE IN THIS CASE. 

bcampbell
Text Box
RESPONSE: PROVIDED

bcampbell
Text Box
RESPONSE: PROVIDED



Subject: Engineer
Page Label: 40 CDs show this culvert as an

elliptical culvert, please update

40 (1)

0

CDs show this
culvert as an
elliptical culvert,
please update

bcampbell
Text Box
RESPONSE: HYDRAFLOW DOES NOT ALLOW AN ELLIPTICAL PIPE BUT IT SHOULD BE HYDRAULICALLY SIMILAR TO THE 36" CIRCULAR SINCE THE PIPE CALLED OUT IS A 36" EQUIVALENT PIPE. THE FULL CAPACITY HAS BEEN ADDED TO SHOW IT WOULD EXCEED THE REQUIRED FLOW AT THAT SECTION. 


