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and will connect to the existing inlet at DP A.

 
According to the Federal Emergency Management Agency (FEMA) Flood Insurance 
Rate Map (FIRM) Panel #08041C0543 G (December 7, 2018) the project site is within a 
designated Zone X area described as "areas determined to be outside 500-year 
floodplain".  A firmette map is included in the appendix. 
 
 
4.0    EXISTING HYDROLOGY 
 
The existing conditions have not changed.  An existing detention facility located at the 
north end of the project has already been capturing flows from the Chateau at 
Antelope Ridge subdivision to the north.  This temporary facility will be replaced with an 
expanded pond of larger capacity as part of this development. The expanded facility 
will meet current drainage criteria, including concrete forebays at all piped inflows, a 
concrete trickle channel at the bottom, an outlet structure and pipe that will reduce 
the release of flows, and a reinforced spillway on the east side of the facility.   
 
Please refer to excerpts from the "Preliminary Drainage Report for Windermere," by 
Classic Consulting Engineers & Surveyors, October 2014 in the appendix for existing 
conditions description and drainage maps. 
 
 
5.0 PROPOSED HYDROLOGY (RATIONAL METHOD) & HYDRAULIC SUMMARY 
 
For the purposes of site specific analysis, the project site has been divided into several 
grouped drainage basins as shown on the proposed drainage plan in the appendix.  A-, 
B-, and C-group basins represent the flows generated onsite. A number of offsite basins 
were also considered as part of this analysis and are described below.  
 
The Rational Method was used to determine runoff quantities for the 5- and 100-year 
storm recurrence intervals. Mile High Flood District design software (MHFD-Detention 
v.4.03 and MHFD-Inlet) and Flowmaster were also used to identify pond and storm system 
sizing (see appendix for calculations).  See below for a summary runoff table and 
description of each design point.  
 

Rational Method Runoff Summary 
 

Onsite A-group basins and offsite Basins D-13, D-14, D-15, CT and WS represent flows that 
are captured by the full spectrum detention facility at the north end of the site.   
 
Existing Design Point 7 (DP7) (Q5=20.0 cfs and Q100=41.6 cfs) represents flows generated by 
offsite basins D-13 and D-14 of Pronghorn Meadows Subdivision and Antelope Ridge 

Existing condition calculations need to be updated based on current criteria. See redlines in appendix.
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 J1 18.18 16.7 46.4 
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8 
 

represents flows generated by Basins C1 & C2, detained flows released by the northern 
detention facility (DP-N) and the offsite flows from MDDP DP-1X. The combined flows at 
DP-T are Q5=190.5 cfs and Q100=682.4 cfs, a portion of which were calculated using the 
SCS Method. More information on the MDDP flows can be found in the "Preliminary 
Drainage Report for Windermere," by Classic Consulting Engineers & Surveyors, October 
2014, in the appendix.  
 
Basin C3 covers an area of 0.63-acres of pond embankment and is located along the 
southeasterly project boundary along N. Marksheffel Road. This basin generates flows of 
Q5=0.5 cfs and Q100=2.5 cfs that travel offsite to the east and ultimately south along N. 
Marksheffel Road towards the existing storm inlet at DP-S. As this basin is to remain 
undeveloped, the discharge of flows offsite is acceptable under MS4 criteria. 
 
Existing Design Point 4 covers runoff from Basin D-16 of the Pronghorn Meadows 
Subdivision to the west of this project development. An existing 8’ sump curb inlet 
intercepts the runoff (Q5=7.2 cfs and Q100=14.6 cfs) and directs it via existing 24” RCP 
across Antelope Ridge Drive, where it currently discharges into a roadside swale along N. 
Carefree Circle. Design and extension of this storm system to the east and connection to 
the existing storm sewer system at DP-S will be completed at the time of development of 
Tract B. 
 
Basin C4 is located along the southerly project boundary of Tract B along N. Carefree 
Circle and generates flows of Q5=2.1 cfs and Q100=6.9 cfs that travel to the south and 
ultimately combine with flows from Design Point 4 in a roadside swale traveling east along 
N. Carefree Circle towards DP-S. 
 
A portion of basin C4 (0.72-acres) is conservatively assumed to cover future development 
of Tract B that will drain offsite and will not be treated for Water Quality. As per El Paso 
County ECM App I.7.1.C.1, this area is less than 20% of site area or 1-acre, and is due to 
grading restrictions (an exclusion listed in ECM App I.7.1.B), the discharge of these flows 
offsite to the southern drainageway is permitted under County MS4 criteria. This 
assumption of grading and future use will be required to be reviewed at the time of 
replat for future development of Tract B. 
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6.0 PROPOSED DETENTION/WATER QUALITY FACILITIES 
 
North Detention Facility 
The north detention facility has been designed to capture flows from the
basins D-13, D-14, D-15, CT and WS. During the overlot grading of the pro
was excavated to full volume in its entirety and a temporary outlet struc
Now that full build out of the project is underway, the outlet structure wil
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existing systems (current design flow vs previous design flow)

telope Ridge Dr. and exclusively covers 
ws from Basin C5 that exit the site and 
elope Ridge Dr. before being captured 
C5 are Q5=0.1 cfs and Q100=0.5 cfs. 

ACILITIES 

capture flows from the "A" basins, offsite 
erlot grading of the project, the pond 

emporary outlet structure installed. 
the outlet structure will be installed per 
ntion volume and pond characteristics. 

ty, with a composite imperviousness of 
uired volumes are listed below. 

Include statement that ponds will be
designed to full spctrum detention criteria

pillway stage is 12.6 acre-feet.  
laced where the flows enter the pond 
combined volume of the two forebays 
will be divided proportionally.  The flows 
nto the concrete trickle channel at 
ys the flows to the micropool. The 

Each forebay should be
designed per area directed to it.

kvarnum
Text Box
Flows reaching this inlet overland are less than in the historic condition.

kvarnum
Text Box
Text updated

kvarnum
Text Box
Text updated

kvarnum
Text Box
Discussion of existing storm system is included in the preliminary report referenced and included in the appendix.

kvarnum
Text Box
Text updated

kvarnum
Text Box
WQCV calculated for each tributary area and volume confirmed as adequate



Subject: Text Box
Page Index: 12
Date: 12/27/2021 1:41:03 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 12

Include calculation in appendix for sizing riprap in
spillway. See Ch 13 Eqn 13-9 in City DCM

12 (3)

Subject: Callout
Page Index: 12
Date: 12/27/2021 1:41:42 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 12

Appendix shows 58.8%.

Subject: Text Box
Page Index: 12
Date: 12/27/2021 1:48:50 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 12

How do these release rates compare to those in
the previous report by Classic?

Subject: Text Box
Page Index: 13
Date: 12/27/2021 1:42:09 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 13

Update table per spreadsheet

13 (1)

Subject: Text Box
Page Index: 14
Date: 12/27/2021 1:43:04 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 14

Include discussion on design of proposed swales
and analysis of existing ditches (velocities, depths,
freeboard, etc)

14 (2)

Subject: Callout
Page Index: 14
Date: 12/27/2021 1:43:47 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 14

What happens at Marksheffel (overtop road,
inundates channel, etc)

g 24" CMP culvert under Marksheffel Rd. after which the flows continu
o the east.  See further discussion of the existing Marksheffel culvert be

ance with El Paso County criteria, the modified Type C outlet structure
nt micropool will release the WQCV over a 40-hour period with release
 and Q100=66.0 cfs.   

de riprap emergency spillway will be located on the east side of the p
 that water overtops the spillway, flow will discharge into the ditch alo
el Rd.   

olumes, micropool surface areas, outlet structures, discharge pipes a
lculations are provided in the appendix. 

 will have a 15' wide maintenance access that will provide access to
forebays and outlet structures per ECM 3.3.3.K. Private ma

nts and O&M manuals will be established for these ponds as requi

g channel along Marksheffel Rd. in the northeast portion of the proj

Include calculation in appendix for sizing riprap
in spillway. See Ch 13 Eqn 13-9 in City DCM

e flows from the "B" basins. With 
main undeveloped. Future 
ation of pond 
 presented in this report. 

acility area, the volume was 
ss of 68.0%. As part of the 
excavated to full volume and 
ull build-out occurs, an orifice 
t right-of-way, but no further 
e WQCV drain time.  

Appendix shows 58.8%.

releases the flows at a reduced flow rate with the use of a 
6" storm pipe. The pipe releases into a ditch that conveys th
culvert under Marksheffel Rd. after which the flows continue
 See further discussion of the existing Marksheffel culvert be

El Paso County criteria, the modified Type C outlet structure
ol will release the WQCV over a 40-hour period with release
66.0 cfs.   

mergency spillway will be located on the east side of the p
 overtops the spillway, flow will discharge into the ditch alo

cropool surface areas, outlet structures, discharge pipes an
are provided in the appendix. 

 15' wide maintenance access that will provide access to

How do these release rates compare to
those in the previous report by Classic?

R Update table per
spreadsheet

EXISTING (DP‐26 + H

PROPOSED (DP‐T) 
 
The table above indicates that by deta
the proposed Windermere Filing No.1, 
situation at the undersized culvert un
condition, and still within the rates estab
 
 
8.0 FOUR-STEP PROCESS 
 
This project conforms to the City of Co
The process focuses on reducing runo
volume (WQCV), stabilizing drainage wa
 
1. Employ Runoff Reduction Practic

asphalt/sidewalk) will sheet flow a
slow runoff and increase time o

Include discussion on design of proposed
swales and analysis of existing ditches
(velocities, depths, freeboard, etc)

5  682.4 

easing historic flow rates from both 
Hilltop subdivision to the north, the 
fell is improved from the existing 

MDDP. 

/El Paso County Four Step Process.  
reating the water quality capture 
menting long-term source controls. 

impervious areas on this site (roofs, 

What happens at
Marksheffel (overtop road,
inundates channel, etc)

kvarnum
Text Box
Riprap sizing chart added to appendix

kvarnum
Text Box
Pond spreadsheet updated to reflect 68%

kvarnum
Text Box
Comparison text added

kvarnum
Text Box
Table updated

kvarnum
Text Box
Marksheffel ditch is existing and not being modified by this grading (other than minor redefining after sediment build up. Flows meet historic rates so no additional impact is anticipated. No further analysis has been completed.

kvarnum
Text Box
Further discussion added



Subject: Text Box
Page Index: 15
Date: 12/27/2021 1:44:09 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 15

Include section on Maintenance

15 (1)

Subject: Text Box
Page Index: 16
Date: 12/27/2021 1:44:28 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 16

Include cost estimate

16 (9)

Subject: Callout
Page Index: 16
Date: 12/29/2021 12:02:50 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 16

seems high - per App. L Table 3-1, 53%?

Subject: Callout
Page Index: 16
Date: 12/29/2021 12:04:31 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 16

$20,387

Subject: Callout
Page Index: 16
Date: 12/29/2021 12:04:53 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 16

$8,339

Subject: 
Page Index: 16
Date: 12/29/2021 12:06:10 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 16

$18,841.00 =  $437,646.80

Embankments should be co
the El Paso County Engineer
Criteria Manual, the El Paso 
geotechnical report recomm
 
 
 
 
 
 

Include section on Maintenance

10.0 DRAINAGE/BRIDGE FEES 
 
The project lies within the Sand C
payment of drainage/bridge fee
 

Include cost estimate

ollows: 

alculated as follows: 

ervious 
rvious 
pervious 

s acres 

ee 

seems high - per
App. L Table 3-1,
53%?

AGE/BRIDGE FEES 

ies within the Sand Creek Drainage Basin and is previou
drainage/bridge fees are required prior to recording of t

nd Creek Drainage Basin Fees are as follows: 
e $18,841/impervious acre 
8,339/impervious acre 

 imperviousness for this subdivision is calculated as follow

esidential subdivision  65% impervious 
open space   0% impervious 

    44.6% impervious 

$20,387

AINAGE/BRIDGE FEES 

ect lies within the Sand Creek Drainage Basin and is previou
t of drainage/bridge fees are required prior to recording of 

 Sand Creek Drainage Basin Fees are as follows: 
e fee $18,841/impervious acre 
ee $8,339/impervious acre 

ent imperviousness for this subdivision is calculated as follow

es residential subdivision  65% impervious 
es open space   0% impervious 
es     44.6% impervious 

es at 44.6% impervious = 23.23 impervious acres 

$8,339

acres at 44.6% impervious = 23.23 imperv

ore, the following fees are due: 

acres x $18,841.00 =  $437,646.80 draina
acres x $8,339.00 = $193.701.86 bridge

 is considered as an open space tract
opment of Tract B will require a replat 
e proposed impervious acreage. 

kvarnum
Text Box
Maintenance section added to report

kvarnum
Text Box
Added

kvarnum
Text Box
Revised per table listed above

kvarnum
Text Box
Revised per table listed above

kvarnum
Text Box
Revised per table listed above

kvarnum
Text Box
Revised per table listed above



Subject: 
Page Index: 16
Date: 12/29/2021 12:06:13 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 16

$8,339.00 = $193.701.86

Subject: 
Page Index: 16
Date: 12/29/2021 12:06:18 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 16

23.23

Subject: 
Page Index: 16
Date: 12/29/2021 12:06:21 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 16

23.23

Subject: 
Page Index: 16
Date: 12/29/2021 12:06:26 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 16

52.07 acres at 44.6% impervious = 23.23

Subject: Cloud+
Page Index: 63
Date: 12/27/2021 1:45:55 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 63

These values should be 0.09 & 0.36 per new
criteria

63 (2)

Subject: Cloud+
Page Index: 63
Date: 12/27/2021 1:46:52 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 63

100-Yr C should not be lower than 5-yr

acres at 44.6% impervious = 23.23 imperv

ore, the following fees are due: 

acres x $18,841.00 =  $437,646.80 draina
acres x $8,339.00 = $193.701.86 bridge

 is considered as an open space tract
opment of Tract B will require a replat 
e proposed impervious acreage. 
 

Therefore
 
23.23 ac
23.23 ac
 

 
23.23 ac
23.23 ac
 
Tract B is

Bridge Fee $8,339/impervious acre 
 
The percent imperviousness for this subdivision is
 
35.74 acres residential subdivision  65% im
16.34 acres open space   0% imp
52.07 acres     44.6% 
 
52.07 acres at 44.6% impervious = 23.23 impervio
 
Therefore, the following fees are due: 
 
23.23 acres x $18,841.00 =  $437,646.80 drainag
23.23 acres x $8,339.00 = $193.701.86 bridge fe
 
Tract B is considered as an open space tract f
development of Tract B will require a replat an

These values should
be 0.09 & 0.36 per
new criteria

100-Yr C should not
be lower than 5-yr

kvarnum
Text Box
Revised per table listed above

kvarnum
Text Box
Revised per table listed above

kvarnum
Text Box
Revised per table listed above

kvarnum
Text Box
Revised per table listed above

kvarnum
Text Box
Existing condition comparison table added to appendix

kvarnum
Text Box
Existing condition comparison table added to appendix. Error in c-values fixed.



Subject: Text Box
Page Index: 147
Date: 12/27/2021 1:53:38 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 147

Need to include Basins CT & WS to be accounted
for in overall imperviousness to North Pond

147 (1)

Subject: Cloud+
Page Index: 152
Date: 12/27/2021 1:55:04 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 152

DP Table on Drainage plan shows area as 434.39
acres.

152 (1)

Subject: Text Box
Page Index: 153
Date: 12/27/2021 1:56:16 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 153

Missing Basins CT, EX-R, D-16 & WS and Design
Points 4 & 24.

153 (5)

Subject: Highlight
Page Index: 153
Date: 12/27/2021 1:56:26 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 153

10.3

Subject: Highlight
Page Index: 153
Date: 12/27/2021 1:56:28 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 153

6.3

Subject: Highlight
Page Index: 153
Date: 12/27/2021 1:56:33 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 153

5.2

IMPERV

0

65

100

65%

0
65
100

Need to include
Basins CT & WS
to be accounted
for in overall
imperviousness
to North Pond

0.15 0.50 0.63 60 12 20.0 5.1 455 15 3.3
0.27 0.54 1.79 100 5 5.5 8.8 75 2 2.1

S 0.06 0.11 16.57

0.45 0.59 0.59 50 16.67 33.3 2.7 640 9.5 1.5

T 0.15 0.50 3.58 100 13 13.0 7.6 90 7 7.8
V 0.15 0.50 0.11 35 6 15.9 4.2
19 0.77 0.88 1.61 625 25 4.0
J1 0.12 0.17 18.18

0.85 0.93 0.43 45 1 2.2 2.4 185 4 2.2
20 0.14 0.19 18.61

DP Table on
Drainage plan shows
area as 434.39 acres.

Missing Basins CT, EX-R,
D-16 & WS and Design
Points 4 & 24.

Q (CFS)

10.3

6.3

10.3

6.3
15.9

8.8
5.2

29.5

kvarnum
Text Box
Offsite basins already included in calcs - table added to report for clarity

kvarnum
Text Box
DP table updated

kvarnum
Text Box
DP table updated



Subject: Cloud+
Page Index: 153
Date: 12/27/2021 1:57:17 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 153

Missing information

Subject: Highlight
Page Index: 154
Date: 12/27/2021 1:56:50 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 154

22.6

154 (4)

Subject: Highlight
Page Index: 154
Date: 12/27/2021 1:56:52 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 154

13.2

Subject: Highlight
Page Index: 154
Date: 12/27/2021 1:56:56 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 154

9.1

Subject: Highlight
Page Index: 154
Date: 12/27/2021 1:56:59 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 154

11.2

Subject: Text Box
Page Index: 155
Date: 12/21/2021 2:57:31 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 155

Full review not performed on storm system& inlet
sizing due to possible changes in flows with edits
to "C-values" in hydrology calculations. Review will
completed at next submittal.

155 (1)

K 33.48 0.47 20.9 15.72 2.95 46.3
L 4.00 0.45 9.7 1.80 4.16 7.5
L1 37.48 0.47 21.1 17.52 2.93 51.4
M 2.67 0.45 8.0 1.20 4.45 5.3
M1 40.15 0.47 21.2 18.72 2.93 54.8

9.46 0.21 7.4 2.01 4.56 9.2
N 49.61 0.42 21.9 20.73 2.88 170.9

ase 1.8
3.33 0.45 6.1 1.50 4.84 7.2
0.49 0.45 6.6 0.22 4.72 1.0

O 3.82 0.45 6.6 1.72 4.72 8.1
5.86 0.45 8.4 2.64 4.36 11.5
0.16 0.45 5.0 0.07 5.10 0.4
1.05 0.15 5.5 0.16 4.99 0.8

R 10.89 0.42 8.6 4.59 4.34 19.9
ase 0.2

0.63 0.15 6.4 0.10 4.77 0.5
1.79 0.27 9.1 0.48 4.25 2.1

S 16.57 11.6
0.59 0.45 5.3 0.26 5.02 1.3
3.58 0.15 7.7 0.54 4.50 2.4

T 190.5
V 0.11 0.15 5.0 0.02 5.10 0.1

19 1.61 0.77 10.0 1.25 4.11 5.1

J1 18.18 16.7

0.43 0.85 5.0 0.36 5.10 1.9

20 18.61 18.6

ban Rational- Windermere.xlsx 11/19/2021
1:41 PM

Missing information

Q (CFS)

22.6
13.2

22.6
13.2
34.2

34.2
9.1
7.1

19.4
11.2
63.5

Full review not performed on storm
system& inlet sizing due to possible
changes in flows with edits to "C-values"
in hydrology calculations. Review will
completed at next submittal.

kvarnum
Text Box
Table updated

kvarnum
Text Box
No changes to flows



Subject: Text Box
Page Index: 205
Date: 12/27/2021 9:16:05 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 205

Pond 1?

205 (1)

Subject: Callout
Page Index: 207
Date: 12/21/2021 3:00:29 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 207

This should be ~1

207 (1)

Subject: Callout
Page Index: 210
Date: 12/21/2021 3:01:50 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 210

Need to include in appendix how this
imperviousness was obtained

210 (1)

Subject: Callout
Page Index: 215
Date: 12/21/2021 3:03:31 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 215

Appendix shows % imp to be 58.8%. Confirm
correct %

215 (1)

Subject: Engineer
Page Index: 220
Date: 12/27/2021 2:26:54 PM
Author: dotprete
Color: 
Layer: 
Space: 
Page Label: 220

Provide outlet protection riprap calculations

220 (3)

Subject: Highlight
Page Index: 220
Date: 12/27/2021 2:41:25 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 220

0.0310 ac-ft

D

DETENTION BASIN

ermere North

MHFD-D

Pond 1?

Depth (in) = N/A N/A 1.19 1.50 1.75
 (acre-ft) = 2.016 5.899 4.497 6.048 7.280
 (acre-ft) = N/A N/A 4.497 6.048 7.280

ak Q (cfs) = N/A N/A 0.8 1.5 2.2
ak Q (cfs) = N/A N/A
(cfs/acre) = N/A N/A 0.01 0.01 0.02
w Q (cfs) = N/A N/A 49.7 67.5 81.3
w Q (cfs) = 1.0 1.8 1.6 1.8 7.1

opment Q = N/A N/A N/A 1.2 3.3
lling Flow = Plate Plate Plate Plate Overflow Weir 1 Ove
te 1 (fps) = N/A N/A N/A N/A 0.2
te 2 (fps) = N/A N/A N/A N/A N/A
e (hours) = 38 66 59 68 71
e (hours) = 40 71 63 73 76

Depth (ft) = 2.59 4.26 3.63 4.19 4.50
h (acres) = 1.71 2.94 2.47 2.88 3.10
 (acre-ft) = 2.027 5.908 4.179 5.675 6.602

NAL.xlsm, Outlet Structure

This should be ~1

Depth Increment = ft

Top of Micropool -- 0.00 --

Type = EDB 6574 -- 1.00 --

Area = 10.89 acres 6575 -- 2.00 --

ngth = 700 ft 6576 -- 3.00 --
troid = 400 ft 6577 -- 4.00 --

Slope = 0.040 ft/ft 6578 -- 5.00 --
ness = 23.00% percent 6579 -- 6.00 --
up A = 100.0% percent 6580 -- 7.00 --
up B = 0.0% percent 6581 -- 8.00 --
 C/D = 0.0% percent 6581.5 -- 8.50 --
Time = 40.0 hours -- --
pths = User Input -- --

-- --
-- --

Optional User Overrides -- --
QCV) = 0.116 acre-feet acre-feet -- --
URV) = 0.232 acre-feet acre-feet -- --
9 in.) = 0.149 acre-feet 1.19 inches -- --
5 in.) = 0.211 acre-feet 1.50 inches -- --

Length 
(ft)

Optional 
Override 
Stage (ft)

Stage
(ft)

Stage - Storage
Description

W
(

bove including 1-hour rainfall
ate runoff hydrographs using 
n Hydrograph Procedure.

e Zone Configuration (Retention Pond)

Need to include in
appendix how this
imperviousness was
obtained

Depth Increment = ft

Top of Micropool -- 0.00 -- --

ype = EDB 6574 -- 1.00 -- --

rea = 10.89 acres 6575 -- 2.00 -- --

gth = 700 ft 6576 -- 3.00 -- --
oid = 400 ft 6577 -- 4.00 -- --
ope = 0.040 ft/ft 6578 -- 5.00 -- --
ess = 68.00% percent 6579 -- 6.00 -- --
p A = 100.0% percent 6580 -- 7.00 -- --
p B = 0.0% percent 6581 -- 8.00 -- --
C/D = 0.0% percent 6581.5 -- 8.50 -- --
me = 40.0 hours -- -- --
ths = User Input -- -- --

-- -- --
-- -- --

Optional User Overrides -- -- --
CV) = 0.242 acre-feet acre-feet -- -- --
RV) = 0.931 acre-feet acre-feet -- -- --
n.) = 0.641 acre-feet 1.19 inches -- -- --

ove including 1-hour rainfall
te runoff hydrographs using 
 Hydrograph Procedure.

Length 
(ft)

Optional 
Override 
Stage (ft)

Stage
(ft)

Stage - Storage
Description

Width 
(ft)

Zone Configuration (Retention Pond)

Appendix shows %
imp to be 58.8%.
Confirm correct %

3 in min.

Provide outlet protection riprap calculations

1.008 ac-ft
0.0302 ac-ft
0.0310 ac-ft

TH

kvarnum
Text Box
Table added to report for clarity. Basins B3&B5 are considered as open space, remainder as single family

kvarnum
Text Box
Labeling updated

kvarnum
Text Box
Both 5-year and 100-year are within criteria. Modifications to the outlet design are significant to achieve ~1 for the 10-year. Request for design to remain as is.

kvarnum
Text Box
Updated to 68% and table added for clarity.

kvarnum
Text Box
Outfall riprap calculations added to appendix.



Subject: Callout
Page Index: 220
Date: 12/27/2021 2:41:55 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 220

Per CD's appear to be short of required volume.

Subject: Text Box
Page Index: 221
Date: 12/21/2021 3:28:21 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 221

Include single overall map with basins & grading

221 (21)

Subject: Text Box
Page Index: 221
Date: 12/21/2021 3:28:35 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 221

Contour labels

Subject: Text Box
Page Index: 221
Date: 12/21/2021 3:36:12 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 221

All storm infrastructure needs to be labeled as
public or private.

Subject: Text Box
Page Index: 221
Date: 12/22/2021 1:16:22 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 221

Who has channel maintenance, county or metro
district?

Subject: Callout
Page Index: 221
Date: 12/27/2021 9:11:47 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 221

What is radius? Maintenance access needs to be
within 25' of all forebays, outlets, etc.

 Forebay) South P
E FOREBA

CV Req'd V

1.008 ac-ft WQCV=
0.0302 ac-ft V=
0.0310 ac-ft Actual V

 NOTCH WIDTH FOREBA

Per CD's appear to
be short of required
volume.

Include single overall map with
basins & grading

Contour labels

All storm infrastructure needs to
be labeled as public or private.

Who has channel
maintenance, county
or metro district?

What is radius?
Maintenance access
needs to be within 25' of
all forebays, outlets, etc.

kvarnum
Text Box
See updated WQCV calculations

kvarnum
Text Box
Overall map added

kvarnum
Text Box
Labels added

kvarnum
Text Box
Labels added

kvarnum
Text Box
County or City, depends on current ownership 

kvarnum
Text Box
Labels added



Subject: Callout
Page Index: 221
Date: 12/27/2021 9:03:16 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 221

Label wye

Subject: Callout
Page Index: 221
Date: 12/27/2021 9:03:24 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 221

Label pipe size

Subject: Callout
Page Index: 221
Date: 12/27/2021 9:05:32 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 221

Move basin label to see MH note

Subject: Text Box
Page Index: 221
Date: 12/27/2021 9:06:19 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 221

Label inlets as sump or at-grade

Subject: Text Box
Page Index: 221
Date: 12/27/2021 9:07:02 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 221

Include match lines on all sheets

Subject: Callout
Page Index: 221
Date: 12/27/2021 9:11:14 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 221

Label pipe size

Label wye

Label pipe size

Move basin label to
see MH note

Label inlets as sump or at-grade

Include match lines on all sheets

Label pipe size

kvarnum
Text Box
Labels added

kvarnum
Text Box
Labels added

kvarnum
Text Box
Labels adjusted

kvarnum
Text Box
Labels added

kvarnum
Text Box
Labels added

kvarnum
Text Box
Labels added



Subject: Callout
Page Index: 221
Date: 12/27/2021 9:11:44 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 221

Label structure

Subject: Callout
Page Index: 221
Date: 12/27/2021 9:25:11 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 221

Move label to forebay location. How is access to
this forebay being accomplished?

Subject: Callout
Page Index: 221
Date: 12/27/2021 9:13:27 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 221

What are these?

Subject: Text Box
Page Index: 221
Date: 12/27/2021 11:31:37 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 221

Label all existing storm infrastructure

Subject: Text Box
Page Index: 221
Date: 12/27/2021 11:28:47 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 221

Development/Owners

Subject: Text Box
Page Index: 221
Date: 12/27/2021 11:28:57 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 221

Development/Owners

Label structure

Move label to forebay
location. How is
access to this forebay
being accomplished?

What are these?

Label all existing storm
infrastructure

Development/Owners

Development/Owners

kvarnum
Text Box
Labels added

kvarnum
Text Box
Labels revised

kvarnum
Text Box
Removed

kvarnum
Text Box
Labels added

kvarnum
Text Box
Labels added

kvarnum
Text Box
Labels added



Subject: Text Box
Page Index: 221
Date: 12/27/2021 11:31:50 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 221

Label high and low points

Subject: Engineer
Page Index: 221
Date: 12/27/2021 1:27:17 PM
Author: dotprete
Color: 
Layer: 
Space: 
Page Label: 221

Subject: Engineer
Page Index: 221
Date: 12/27/2021 1:27:28 PM
Author: dotprete
Color: 
Layer: 
Space: 
Page Label: 221

This reference is for open channels.

Subject: Callout
Page Index: 221
Date: 12/29/2021 10:03:24 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 221

If there is a separate tract here now, label it. (Label
all tracts)

Subject: Callout
Page Index: 222
Date: 12/21/2021 12:32:03 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 222

Does a more well-defined ditch need to be
provided for the proposed >18 cfs runoff into this
area? Provide analysis.

222 (12)

Subject: Callout
Page Index: 222
Date: 12/21/2021 12:31:44 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 222

It appears that hatching has been moved. please
update.

Label high and low points

This reference is for
open channels.

If there is a
separate tract here
now, label it.
(Label all tracts)

Does a more
well-defined ditch need
to be provided for the
proposed >18 cfs runoff
into this area? Provide
analysis.

It appears that
hatching has been
moved. please
update.

kvarnum
Text Box
Labels added

kvarnum
Text Box
ECM section Label removed

kvarnum
Text Box
ECM section Label removed

kvarnum
Text Box
Tract labeling updated

kvarnum
Text Box
This area is only receiving flow from Basin C2 - and even then, only that small portion of Tract F. Flows are minimal and not expected to overrun ditch area.

kvarnum
Text Box
Labels revised



Subject: Callout
Page Index: 222
Date: 12/21/2021 12:32:48 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 222

If Tract F is a runoff reduction Grass Buffer Strip,
calculations and maintenance requirements need
to be provided.

Subject: Callout
Page Index: 222
Date: 12/21/2021 3:29:58 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 222

Label ex inlet & pipe

Subject: Callout
Page Index: 222
Date: 12/21/2021 3:38:14 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 222

Label pipe size, material, etc - Stay/removed?

Subject: Callout
Page Index: 222
Date: 12/21/2021 3:37:33 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 222

Can't read label

Subject: Callout
Page Index: 222
Date: 12/21/2021 3:37:53 PM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 222

Move arrow or text

Subject: Callout
Page Index: 222
Date: 12/27/2021 8:51:23 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 222

Label pipe size

If Tract F is a
runoff reduction
Grass Buffer Strip,
calculations and
maintenance
requirements need
to be provided.

Label ex inlet & pipe

Label pipe size,
material, etc -
Stay/removed?

Can't read label

Move arrow or text

Label pipe size

kvarnum
Text Box
Tract F will be landscaped, but will not officially be a grass buffer strip. Flows are minimal in this area.

kvarnum
Text Box
Labels added

kvarnum
Text Box
Labels added

kvarnum
Text Box
Labels revised

kvarnum
Text Box
Labels revised

kvarnum
Text Box
Labels added



Subject: Text Box
Page Index: 222
Date: 12/27/2021 11:29:11 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 222

Development/Owners

Subject: Engineer
Page Index: 222
Date: 12/27/2021 1:03:21 PM
Author: dotprete
Color: 
Layer: 
Space: 
Page Label: 222

show limits of wall and concrete swale

Subject: Arrow
Page Index: 222
Date: 12/29/2021 10:00:57 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 222

Subject: Arrow
Page Index: 222
Date: 12/29/2021 10:00:57 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 222

Subject: Callout
Page Index: 223
Date: 12/27/2021 9:34:57 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 223

Label pipe size

223 (4)

Subject: Callout
Page Index: 223
Date: 12/27/2021 9:35:07 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 223

Label Structure

Development/Owners

show limits of wall
and concrete swale

Label pipe size

Label Structure

kvarnum
Text Box
Labels added

kvarnum
Text Box
Note below comment indicates extents of wall

kvarnum
Text Box
Labels added

kvarnum
Text Box
Labels added



Subject: Text Box
Page Index: 223
Date: 12/27/2021 11:29:21 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 223

Development/Owners

Subject: Text Box
Page Index: 223
Date: 12/27/2021 11:29:28 AM
Author: CDurham
Color: 
Layer: 
Space: 
Page Label: 223

Development/Owners

Subject: Engineer
Page Index: 224
Date: 12/27/2021 12:29:16 PM
Author: dotprete
Color: 
Layer: 
Space: 
Page Label: 224

The ECM allows for  20% of the site, up to 1 ac of
the applicable development site area to not be
captured.  these two areas add up to over 1 acre. 
WQ will be required for areas over the 1 acre limit.

224 (5)

Subject: Engineer
Page Index: 224
Date: 12/27/2021 12:29:11 PM
Author: dotprete
Color: 
Layer: 
Space: 
Page Label: 224

this area includes an outlet pipes, spillways,
concrete wall, and concrete channel. It should not
be considered "undeveloped" and therefore does
not meet the WQ exclusion.

Subject: Engineer
Page Index: 224
Date: 12/29/2021 9:56:38 AM
Author: dotprete
Color: 
Layer: 
Space: 
Page Label: 224

According to the proposed contours, this entire
basin would need to be shaded blue and would
then be greater than 1ac, triggering the WQ
requirement.

Subject: Callout
Page Index: 224
Date: 12/29/2021 9:56:34 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 224

Should be 1"=100'?

Development/Owners

Development/Owners

The ECM allows for  20% of the site, up to 1 ac of the applicable
development site area to not be captured.  these two areas add up
to over 1 acre.  WQ will be required for areas over the 1 acre limit.

this area includes an
outlet pipes, spillways,
concrete wall, and
concrete channel. It
should not be
considered
"undeveloped" and
therefore does not
meet the WQ
exclusion.

According to the proposed
contours, this entire basin
would need to be shaded
blue and would then be
greater than 1ac, triggering
the WQ requirement.

Should be
1"=100'?

kvarnum
Text Box
Labels added

kvarnum
Text Box
Labels added

kvarnum
Text Box
Tract B is not being developed at this time - can't it be considered as a separate development area once it goes back through design and final plat?

kvarnum
Text Box
Outlet pipes, spillways and concrete crest wall are all buried and will be revegetated. Much of the basin is the Marksheffel ditch and will remain undeveloped.

kvarnum
Text Box
Can we condition this blue area that it must remain impervious, or at final design, be redirected to the detention pond for capture and treatment? The rest of this basin is to be landscaping and remain undeveloped (except for the future sidewalk along N. Carefree)

kvarnum
Text Box
updated



Subject: Area Measurement
Page Index: 224
Date: 12/29/2021 9:57:44 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 224

78,656.54 sf
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78,656.56 sf




