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Revise this section per the "Four-Step Process" for
selecting structural BMPs (ECM Section I.7.2 BMP
Selection). ie: switch #2 and #3, and revise #4 to
match what is in EPC criteria.
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DR for Bent Grass Residential Filing No. 1.
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hese flows are less than the current condition
the additional WQ ponds being built and stor
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from each lot and discharge into a proposed drainage ditch. The drainage ditch (Swale C) will then
convey flows, ultimately discharging into the proposed south WQCV pond at DP 32.

Basin B-2 (4.16 AC, Q5 = 1.4 cfs, Q100 = 9.1 cfs): a basin that is in the south area of the site and
encompasses the existing channel RWT210. Flows will sheet flow into the existing channel where they
will then be conveyed to DP CC exiting the site.

Basins E-1 thru E-5 are the same as discussed under the Existing Conditions Section, as these basins
represent the already built Bent Grass Meadows Drive through the proposed site.

The Bent Grass West development accounts for 2 additional water quality facilities to be built. These
items were preliminarily designed in the Falcon Meadows for Bent Grass PDR and will be final designed
with the FDR for Bent Grass Meadows Filing No. 3.

Final flows exiting the site from the West Tributary at DP CC for the future design analysis are 266.2 cfs
for the 5-year storm and 1183.4 cfs for the 100-year storm. This does take into account flows from
RWT202, RWT 204 and Basin WT200. These flows are less than the current conditions (Q100=1224.7
cfs, Q5=278.3 cfs) at this location, due to the additional WQ ponds being built and storm infrastructure
with this “future” development. This allows for additional flow to be “held back” and longer routing of flows
through the site.  Flows will continue offsite through the West Tributary, eventually reaching the existing
Pond WU. Flows exiting the project site correspond to channel reach RWT210 in the HEC HMS models.

South of the Bent Grass development, conditions are the same is discussed under the Current Conditions
Section, specifically in regard to DBPS Basins WT210 and WT220.

A future conditions drainage map has been prepared for this area. The proposed map is included in
Appendix D.

VIII. Proposed Channel Improvements

MIDDLE TRIBUTARY

Although the existing channel and culverts are undersized and improvements will need to be made in the
future, minimal channel improvements are being proposed at this time, along Meridian Road. With the
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Final flows exiting the site from the West Tributary at DP CC for the future design analysis are 266.2 cfs
for the 5-year storm and 1183.4 cfs for the 100-year storm. This does take into account flows from
RWT202, RWT 204 and Basin WT200. These flows are less than the current conditions (Q100=1224.7
cfs, Q5=278.3 cfs) at this location, due to the additional WQ ponds being built and storm infrastructure
with this “future” development. This allows for additional flow to be “held back” and longer routing of flows
through the site.  Flows will continue offsite through the West Tributary, eventually reaching the existing
Pond WU. Flows exiting the project site correspond to channel reach RWT210 in the HEC HMS models.

South of the Bent Grass development, conditions are the same is discussed under the Current Conditions
Section, specifically in regard to DBPS Basins WT210 and WT220.

A future conditions drainage map has been prepared for this area. The proposed map is included in
Appendix D.

VIII. Proposed Channel Improvements

MIDDLE TRIBUTARY

Although the existing channel and culverts are undersized and improvements will need to be made in the
future, minimal channel improvements are being proposed at this time, along Meridian Road. With the
construction of the right turn lane on Bent Grass Meadows Drive, the three RCP culverts will be extended
approximately 15’ to span the extended width of the roadway. Additionally, two more 45”x29” Elliptical
RCP pipes will be installed under Bent Grass Meadows Drive to convey the flows for DP 20. The existing

Describe how flows to the channel have increased -
some area from Mid. Trib. diverted, water-quality
facilities without 100-year detention...
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the same

future channel section was designed as trapezoidal shape with a 15’ bottom width, 4:1 side slope,
0.3% longitudinal slope. The total depth of the channel will be 6’, providing 1’ of freeboard for the 5’ of
r depth. The velocity of the proposed channel is 4.93 ft/s.

Federal Highway Administration’s HY-8 program was also utilized to design the future culverts that
un beneath Bent Grass Meadows Drive. The calculations included in Appendix C show that in order
equately convey the 915 cfs in the future conditions, two 16’x4’ concrete box culverts will need to
ce the existing elliptical RCP’s. In order to construct the box culverts, the channel will need to be
ned from downstream to create roughly 5’ of additional clearance below the road.

ST TRIBUTARY

Falcon Area DBPS made recommendations for the channels as they run through the project site.
T202 was rerouted on the north property lone to convey flows to RWT204. Improvements were
gned as part of the Bent Grass Residential Filing No. 2 development.

RWT204 is grossly oversized for the actual flows expected through it, with a 100 year flow for 43 cfs
 the DBPS study. Improvements to this section of the channel will adhere and be equivalent to the
mmendations in the Falcon Basin DBPS.

T204 will generally stay in a location similar to where it is in existing conditions but will have new
gned channel sections.  The channels will have longitudinal slopes flattened to below 1% in order to
ce the scour potential of the channel.  Grouted Sloping Boulder Drops may be utilized within the
nel as grade controls (maximum height of 4’ with 4:1 slope).  It is anticipated that 7 grade control
tures will be utilized within the channel. This may change when final design of the channel is

pleted.

T210 is the section of the channel south of Bent Grass Meadows Drive and continues south to
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mprovements to the existing channel are outlined in the DBPS. At this time, it is assumed that the DBPS
commended channel improvements will be sufficient to handle the final developed channel flow. At the

me of final design of the channel, if it is determined that additional improvements are necessary, they will
e designed at that time and will be incorporated into the corresponding Final Drainage Report for the
annel improvements.

he West Trib Channel (RWT202, RWT204 & RWT210) will be maintained by the Bent Grass
etropolitan District. For channel improvements offsite of the Falcon Meadows at Bent Grass Filing No. 1
nd Bent Grass Residential Filing 2 property, specifically south of the development, it is agreed that the
eveloper will be responsible future channel improvements, south of the development, to the existing
provements north of Woodmen Road if the current property owners have not initiated the future
provements themselves. Or the developer will work with the current property owners to reach an

greement on design/construction, costs, and timing of the channel improvements. An agreement and
hedule will be in place prior to approval of Falcon Meadows at Bent Grass Filing No. 1.

nd improvements shall be complete within three years of the recordation of Falcon Meadows at Bent
rass Filing No. 4.

Proposed & Future Hydrology Modeling (HEC-HMS)
he updated Falcon Basin DBPS by Matrix looked at several design alternatives for the area to help with
ndersized ponds throughout the area. The preferred method for dealing with this deficiency was the
esign and construction of sub-regional ponds throughout the area.  The Bent Grass development site
pacts one of these ponds, SR4.

he HEC-HMS model, which was used in the Falcon DBPS, was updated. Updates to the model
cluded:

· Meadows Pond #2 stage/storage & stage/elevation data based on stage/storage data in DBPS
· Adding in existing sedimentation pond at “school site” location
· Breaking up Basin MT060 into 2 basins (MT060a & MT060) to account “school site” pond
· Updated Pond SR4 based on approved construction drawing information
· Basin MT070 updated to show future improvements within the basin
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Soil Rip Rap - Type M 52.44 CY  $                 100.00  $              5,244.00
Headwalls - Concrete 35 CY  $                 850.00  $           29,750.00
Wingwalls - Concrete 60 CY  $                 850.00  $           51,000.00
Headwalls - Steel Reinforcement 1300 LBS  $                      1.50  $              1,950.00
Wingwalls - Steel Reinforcement 4430 LBS  $                      1.50  $              6,645.00
Total $         429,749.00

In Section 7.0 Fee Development of the Falcon Basin DBPS, it was shown that the Development Cost for
Bridge Improvements was $2,058,474. With the addition of the box culvert at Bent Grass Meadows
Drive/Meridian Road, this estimate would raise to $2,488,223. The Drainage Improvement costs shown in
the DBPS for Development were $14,988,251. The DBPS fees were based off 645.58 impervious acres.
(Refer to DBPS for detailed information on area breakdown).

The Bridge Fee per Impervious acre was $3,189 and Drainage Fee was $23,217.  There are no
improvements to facilities falling under the Drainage Fee criteria. The Bridge fee will increase. Based on
the new overall bridge development fee of $2,488,223, the fee per impervious acre will be $3,793, an
increase of $604 per impervious acre.

It is requested that the Drainage Board will approve the above increase to the Falcon Basin Bridge Fees.

XV. Conclusion
This report has been prepared using the criteria and methods as described in the El Paso County
Drainage Criteria Manual. For the Middle Tributary portion of the site, it has been shown that under
current conditions, existing facilities will function. Recommendations for future facilities have been
provided for an EURV pond on the “school site”, Bent Grass Meadows Drive/Meridian Road intersection
and the Owl Place crossing. Also, it has been noted that any new development in this area will need to
provide their own on-site water quality and detention.  Under the current conditions, there are no adverse
impacts to the sub-regional SR4 pond or the Regional Pond MN, further downstream.

For the West Tributary areas, several water quality facilities are being proposed/constructed. These items
will treat developed flows prior to being released into the channel for the West Tributary. The West

$         429,749.00
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WT190 0.0574561 74.7 01Jan2011, 06:05 5.0
The Meadows Pond #1 0.0574561 2.1 01Jan2011, 08:29 2.8
JWT190 0.0574561 2.1 01Jan2011, 08:29 2.8
RWT204 0.0574561 2.1 01Jan2011, 08:55 2.7
JWT200 2.7784341 1041.0 01Jan2011, 07:19 225.5
RWT210 2.7784341 1040.5 01Jan2011, 07:24 225.1
WT210 0.2654600 187.9 01Jan2011, 06:35 28.0
JWT210 3.0438941 1113.0 01Jan2011, 07:23 253.1
RWT232 3.0438941 1112.6 01Jan2011, 07:27 252.7
WT220 0.1895300 250.4 01Jan2011, 06:12 21.3
JWT220 0.1895300 250.4 01Jan2011, 06:12 21.3
RWT234 0.1895300 249.6 01Jan2011, 06:20 21.3
JWT232 3.2334241 1138.4 01Jan2011, 07:26 274.0
RWT236 3.2334241 1138.3 01Jan2011, 07:26 274.0
Does the model include Bent Grass Residential 2?  Values don't match table
on the plan.

RWT240 3.4316041 1155.0
WT240 0.0761461 160.3
Regional Pond WU No... 3.5077502 1160.9
Regional Pond WU Di... 3.5077502 1122.2
Old Meridian 0.0335900 85.0
RWT-OM 0.0335900 84.2
Regional Pond WU So... 3.5413402 925.0
RWT240_Diversion R... 0.0000000 38.8
JWT240 3.5413402 963.5
RWT250 3.5413402 963.3
WT250 0.1469500 291.4
JWT250 3.6882902 975.6
RWT260 3.6882902 975.1
WT260 0.1388002 77.5
JWT260 3.8270904 988.4
RWT291 3.8270904 988.3
WT270 0.0324738 57.1
JWT270 0.0324738 57.1
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175 (1)

MT060 0.1588000 196.8 01Jan2011, 06:08 14.7
Sub Regional Pond SR4 1.1536533 614.5 01Jan2011, 06:38 89.5
JMT060 1.1536533 614.5 01Jan2011, 06:38 89.5
RMT070 1.1536533 611.6 01Jan2011, 06:43 89.4
MT070 0.1994800 170.2 01Jan2011, 06:22 19.6
JMT070 1.3531333 717.7 01Jan2011, 06:42 108.9
RMT080 1.3531333 716.9 01Jan2011, 06:44 108.9
MT080 0.0638371 191.9 01Jan2011, 06:00 11.0
Regional Pond MN 1.4169704 693.2 01Jan2011, 06:49 117.4
JMT080 1.4169704 693.2 01Jan2011, 06:49 117.4
RMT102 1.4169704 690.3 01Jan2011, 06:56 117.1
MT090 0.0435103 127.4 01Jan2011, 06:00 7.1
Woodmen Hills Pond #5 0.0435103 18.6 01Jan2011, 06:07 5.9
JMT090 0.0435103 18.6 01Jan2011, 06:07 5.9
RMT090 0.0435103 18.6 01Jan2011, 06:08 5.9
JMT104 0.0435103 18.6 01Jan2011, 06:08 5.9
RMT104 0.0435103 18.6 01Jan2011, 06:12 5.9
JMT102 1.4604807 705.4 01Jan2011, 06:56 123.0
RMT106 1.4604807 700.0 01Jan2011, 06:58 122.9
MT100 0.0557682 88.2 01Jan2011, 06:05 5.9
JMT106 1.5162489 706.7 01Jan2011, 06:58 128.8
RMT112 1.5162489 703.2 01Jan2011, 07:10 128.1
MT110 0.1163900 117.4 01Jan2011, 06:16 11.5
JMT110 1.6326389 722.2 01Jan2011, 07:10 139.7
RMT114 1.6326389 721.0 01Jan2011, 07:15 139.4
WT290 0.1037800 110.3 01Jan2011, 06:09 8.7
Regional Pond R1 5.8629331 1340.4 01Jan2011, 07:21 496.3

Split into N and S
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= 6816.17 ft. elev.
= 82.5 ft.
= 0.0130
= 0.00
= 0.50

=
=
=
=
=

Flowrate Controlling Inlet
Into Culvert Culvert Equation
From Sheet Flowrate Used

 "Outlet" cfs
(cfs, linked) (output) (output)

0.00
1.34
2.18
3.28
4.53

84.61

Flowrates are
missing?

pages 173-177 don't
have modeled
flows/hydrographs
input?

Stage (ft) Zone Volume (ac-ft) Outlet Type

Zone 1 (WQCV) 9.764 Orifice Plate

Zone 2

Zone 3

9.764 Total
Calculated Parameters for Underdrain

e filtration media surface) Underdrain Orifice Area = N/A ft2

Underdrain Orifice Centroid = N/A feet

in WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate
bottom at Stage = 0 ft) WQ Orifice Area per Row = 1.102E-01 ft2

bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Elliptical Slot Centroid = N/A feet

ngular openings) Elliptical Slot Area = N/A ft2

)
Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)

2.00 3.00 4.00 5.00
15.87 15.87 15.87 15.87

Row 11 (optional) Row 12 (optional) Row 13 (optional) Row 14 (optional) Row 15 (optional) Row 16 (optional)

Calculated Parameters for Vertical Orifice
Not Selected Not Selected

ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 3.14 3.14 ft2

ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = 1.00 1.00 feet
inches

Calculated Parameters for Overflow Weir
Not Selected Not Selected

ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = feet

Does this area really have an orifice plate?



Subject: Text Box
Page Index: 178
Date: 6/7/2021 4:33:02 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 178

Pond WU inflow structure?

178 (1)

Subject: Arrow
Page Index: 181
Date: 6/7/2021 4:33:53 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 181

181 (2)

Subject: Text Box
Page Index: 181
Date: 6/7/2021 4:56:10 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 181

No difference between this and "current" values?

Subject: Arrow
Page Index: 182
Date: 6/7/2021 4:57:10 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 182

182 (1)

Subject: Arrow
Page Index: 183
Date: 6/7/2021 4:48:10 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 183

183 (2)

Subject: Arrow
Page Index: 183
Date: 6/7/2021 4:48:10 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 183

Pond WU inflow structure?

RW
JWT
RW
WT
JWT

JWT190 0.0574561 2.1 01Jan2011, 08:29 2.8
RWT204 0.0574561 2.1 01Jan2011, 08:55 2.7
JWT200 2.7784341 1041.0 01Jan2011, 07:19 225.5
RWT210 2.7784341 1040.5 01Jan2011, 07:24 225.1
WT210 0.2654600 187.9 01Jan2011, 06:35 28.0
JWT210 3.0438941 1113.0 01Jan2011, 07:23 253.1
RWT232 3.0438941 1112.6 01Jan2011, 07:27 252.7
WT220 0.1895300 250.4 01Jan2011, 06:12 21.3
JWT220 0.1895300 250.4 01Jan2011, 06:12 21.3
RWT234 0.1895300 249.6 01Jan2011, 06:20 21.3
JWT232 3.2334241 1138.4 01Jan2011, 07:26 274.0
RWT236 3.2334241 1138.3 01Jan2011, 07:26 274.0

No difference between this and "current" values?

Old
RW
Reg
RW
JW

The
JMT
RM
MT
Sch

MT
JMT
RM
MT
Sub



Subject: Arrow
Page Index: 191
Date: 6/8/2021 8:43:58 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 191

191 (1)

Subject: Callout
Page Index: 224
Date: 6/8/2021 10:10:45 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 224

Plan doesn't match this and this is higher than the
model.  The model flows need to be labeled.

224 (2)

Subject: 
Page Index: 224
Date: 6/8/2021 10:10:09 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 224

1109.3

Subject: 
Page Index: 262
Date: 6/8/2021 10:32:06 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 262

262 (1)

Subject: 
Page Index: 263
Date: 6/8/2021 10:34:35 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 263

1188.7

263 (1)

Subject: 
Page Index: 265
Date: 6/8/2021 10:35:26 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 265

1183.4 EXITS SI

265 (1)

RW
JW
RW
WT
JW

Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
EL 365 5.0 1.2 56.0
0 1.6 2.7 247.4 1109.3 Flows exiting site at channel

Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
5.0 0.0 56.0

T R A V E L   T I M E

T R A V E L   T I M E

Plan doesn't
match this and this
is higher than the
model.  The model
flows need to be
labeled.

Time  (min)
56.0

1109.3 Flow

min) T. Time  (min)
0.0 37.8
78.1 1227.8

min) T. Time  (min)
3.5 50.1

Time  (min)
5.0

1188.7

. Time  (min)
5.0

1183.4 EXITS SITE



Subject: Contractor
Page Index: 274
Date: 6/7/2021 3:51:55 PM
Author: EPC Stormwater - Glenn Reese
Color: 
Layer: 
Space: 
Page Label: 274

Per SB 15-212: SW detention ponds should
release or infiltrate at least 97% of all of the runoff
from a rainfall event that is less than or equal to a
5-year storm within 72 hours after the end of the
event

274 (6)

Subject: Contractor
Page Index: 274
Date: 6/7/2021 3:51:55 PM
Author: EPC Stormwater - Glenn Reese
Color: 
Layer: 
Space: 
Page Label: 274

Per SB 15-212: SW detention ponds should
release or infiltrate as quickly as practicable, but in
all cases release or infiltrate at least 99% of the
runoff within 120 hours after the end of events
greater than a 5-year storm

Subject: Contractor
Page Index: 274
Date: 6/8/2021 4:13:48 PM
Author: EPC Stormwater - Glenn Reese
Color: 
Layer: 
Space: 
Page Label: 274

Just as a side note, if this pond is being maintained
by an HOA, they might want to look into adjusting
the outlet structure, since they are detaining water
longer than is accpetable by the state, per SB
15-212.

Subject: SW - Rectangle
Page Index: 274
Date: 6/7/2021 3:54:24 PM
Author: EPC Stormwater - Glenn Reese
Color: 
Layer: 
Space: 
Page Label: 274

Subject: SW - Rectangle
Page Index: 274
Date: 6/7/2021 3:54:24 PM
Author: EPC Stormwater - Glenn Reese
Color: 
Layer: 
Space: 
Page Label: 274

Subject: Contractor
Page Index: 274
Date: 6/8/2021 4:13:56 PM
Author: EPC Stormwater - Glenn Reese
Color: 
Layer: 
Space: 
Page Label: 274

Please make a note that this pond's calcs for
existing conditions is for "information only" since
there are not any proposed improvements to it.

One-Hour Rainfall Depth (in) = N/A N/A 1.19 1.50 1.75
CUHP Runoff Volume (acre-ft) = 0.408 1.416 1.022 1.354 1.619

Inflow Hydrograph Volume (acre-ft) = N/A N/A 1.022 1.354 1.619
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.3 0.5 0.7

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.02 0.03

Peak Inflow Q (cfs) = N/A N/A 19.9 26.3 31.5
Peak Outflow Q (cfs) = 0.1 2.3 0.4 0.5 3.3

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 1.0 4.7
Structure Controlling Flow = Plate Overflow Weir 1 Plate Plate Overflow Weir 1

Max Velocity through Grate 1 (fps) = N/A 0.30 N/A N/A 0.4
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A

Time to Drain 97% of Inflow Volume (hours) = >120 >120 >120 >120 >120
Time to Drain 99% of Inflow Volume (hours) = >120 >120 >120 >120 >120

Maximum Ponding Depth (ft) = 2.38 5.18 4.05 4.86 5.21
Area at Maximum Ponding Depth (acres) = 0.31 0.42 0.37 0.40 0.42

Maximum Volume Stored (acre-ft) = 0.411 1.418 0.971 1.283 1.431

Per SB 15-212: SW detention ponds should release or
infiltrate at least 97% of all of the runoff from a rainfall
event that is less than or equal to a 5-year storm
within 72 hours after the end of the event

.02 0.03 0.27 0.53 0.86 2.16
6.3 31.5 41.5 50.8 63.9 108.8
.5 3.3 8.3 15.1 22.0 47.4
.0 4.7 1.3 1.3 1.1 1.0
ate Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Spillway

N/A 0.4 1.1 2.0 3.0 4.9
N/A N/A N/A N/A N/A N/A
120 >120 >120 >120 >120 91
120 >120 >120 >120 >120 >120
.86 5.21 5.42 5.68 6.08 7.90
.40 0.42 0.43 0.44 0.45 0.54
283 1.431 1.515 1.627 1.810 2.716

Per SB 15-212: SW detention ponds should
release or infiltrate as quickly as practicable,
but in all cases release or infiltrate at least
99% of the runoff within 120 hours after the
end of events greater than a 5-year storm

 Sides = 2.55 N/A feet Overflow Grate Open Area w/o Debris = 7.14 N/A ft
rea % = 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 3.57 N/A ft2

ing % = 50% N/A %

n Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Selected

et Pipe = 0.00 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 3.14 N/A ft2

ameter = 24.00 N/A inches Outlet Orifice Centroid = 1.00 N/A feet
Invert = 24.00 inches Half-Central Angle of Restrictor Plate on Pipe = 3.14 N/A radians

ular or Trapezoidal) Calculated Parameters for Spillway
t Stage= 7.61 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.54 feet
Length = 24.00 feet Stage at Top of Freeboard = 8.50 feet
Slopes = 3.00 H:V Basin Area at Top of Freeboard = 0.54 acres
urface = 0.35 feet Basin Volume at Top of Freeboard = 3.04 acre-ft

olume = 6.08 feet Discharge at Top of Freeboard = 105.08 cfs

 Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
pth (in) = N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52 3.68
acre-ft) = 0.408 1.416 1.022 1.354 1.619 2.020 2.412 2.906 4.962
acre-ft) = N/A N/A 1.022 1.354 1.619 2.020 2.412 2.906 4.962
Q (cfs) = N/A N/A 0.3 0.5 0.7 6.2 12.0 19.6 49.3
Q (cfs) = N/A N/A
s/acre) = N/A N/A 0.01 0.02 0.03 0.27 0.53 0.86 2.16
Q (cfs) = N/A N/A 19.9 26.3 31.5 41.5 50.8 63.9 108.8
Q (cfs) = 0.1 2.3 0.4 0.5 3.3 8.3 15.1 22.0 47.4
ment Q = N/A N/A N/A 1.0 4.7 1.3 1.3 1.1 1.0
g Flow = Plate Overflow Weir 1 Plate Plate Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Spillway
1 (fps) = N/A 0.30 N/A N/A 0.4 1.1 2.0 3.0 4.9
2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A
(hours) = >120 >120 >120 >120 >120 >120 >120 >120 91
(hours) = >120 >120 >120 >120 >120 >120 >120 >120 >120
pth (ft) = 2.38 5.18 4.05 4.86 5.21 5.42 5.68 6.08 7.90
(acres) = 0.31 0.42 0.37 0.40 0.42 0.43 0.44 0.45 0.54
acre-ft) = 0.411 1.418 0.971 1.283 1.431 1.515 1.627 1.810 2.716

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

Just as a side note, if this pond is being maintained by an HOA, they might
want to look into adjusting the outlet structure, since they are detaining water
longer than is accpetable by the state, per SB 15-212.

Spillway Invert Stage= 7.61 ft (relative to basin bottom at Stage = 0 ft) Spillway Des
Spillway Crest Length = 24.00 feet Stage at To

Spillway End Slopes = 3.00 H:V Basin Area at To
Freeboard above Max Water Surface = 0.35 feet Basin Volume at To

Max Ponding Depth of Target Storage Volume = 6.08 feet Discharge at T
Routed Hydrograph Results

Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year
One-Hour Rainfall Depth (in) = N/A N/A 1.19 1.50 1.75

CUHP Runoff Volume (acre-ft) = 0.408 1.416 1.022 1.354 1.619
Inflow Hydrograph Volume (acre-ft) = N/A N/A 1.022 1.354 1.619
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.3 0.5 0.7

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.02 0.03

Peak Inflow Q (cfs) = N/A N/A 19.9 26.3 31.5
Peak Outflow Q (cfs) = 0.1 2.3 0.4 0.5 3.3

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 1.0 4.7
Structure Controlling Flow = Plate Overflow Weir 1 Plate Plate Overflow Weir 1

Max Velocity through Grate 1 (fps) = N/A 0.30 N/A N/A 0.4
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A

Time to Drain 97% of Inflow Volume (hours) = >120 >120 >120 >120 >120
Time to Drain 99% of Inflow Volume (hours) = >120 >120 >120 >120 >120

Maximum Ponding Depth (ft) = 2.38 5.18 4.05 4.86 5.21
Area at Maximum Ponding Depth (acres) = 0.31 0.42 0.37 0.40 0.42

Maximum Volume Stored (acre-ft) = 0.411 1.418 0.971 1.283 1.431

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the

5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
1.50 1.75 2.00 2.25 2.52 3.68
1.354 1.619 2.020 2.412 2.906 4.962
1.354 1.619 2.020 2.412 2.906 4.962
0.5 0.7 6.2 12.0 19.6 49.3

0.02 0.03 0.27 0.53 0.86 2.16
26.3 31.5 41.5 50.8 63.9 108.8
0.5 3.3 8.3 15.1 22.0 47.4
1.0 4.7 1.3 1.3 1.1 1.0

Plate Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Spillway
N/A 0.4 1.1 2.0 3.0 4.9
N/A N/A N/A N/A N/A N/A

>120 >120 >120 >120 >120 91
>120 >120 >120 >120 >120 >120
4.86 5.21 5.42 5.68 6.08 7.90
0.40 0.42 0.43 0.44 0.45 0.54
1.283 1.431 1.515 1.627 1.810 2.716

ff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).

  Project:
  Basin ID:

Estimated Estimated
Stage (ft) Volume (ac-ft) Outlet Type

Zone 1 (WQCV) 2.38 0.408 Orifice Plate

Zone 2 (EURV) 5.18 1.008 Not Utilized

Zone 3 (100-year) 6.94 0.801 Weir&Pipe (Rest

Total (all zones) 2.217
User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP)

Underdrain Orifice Invert Depth = N/A ft (distance below the filtration media surface) Underdrain Orifice Are
Underdrain Orifice Diameter = N/A inches Underdrain Orifice Centro

User Input:  Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP)
Invert of Lowest Orifice = 1.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Ro

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.02 (February 2020)

Meridian Road - Falcon MDDP
BG Filing No. 1 - Ex. Pond 1 - Current Conditions

Example Zone Configuration (Retention Pond)

Please make a note that this pond's calcs for existing conditions is for
"information only" since there are not any proposed improvements to it.



Subject: Text Box
Page Index: 277
Date: 6/8/2021 10:44:55 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 277

(Water Quality only)

277 (1)

Subject: Text Box
Page Index: 279
Date: 6/7/2021 4:31:16 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 279

(Water Quality only)

279 (1)

Subject: Text Box
Page Index: 282
Date: 6/8/2021 10:45:06 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 282

(Water Quality only)

282 (1)

Subject: Text Box
Page Index: 390
Date: 6/9/2021 9:27:26 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 390

Conceptual

390 (1)

Subject: Callout
Page Index: 391
Date: 6/9/2021 9:27:06 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 391

Is this HGL correct?

391 (4)

Subject: 
Page Index: 391
Date: 6/9/2021 9:27:58 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 391

Depth Increment = User ft

Top of Micropool -- 0.00 -- --

6939.25 -- 0.50 -- --

acres 6940.25 -- 1.50 -- --

ft 6941.25 -- 2.50 -- --

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Length
(ft)

Optional
Override
Stage (ft)

Stage
(ft)

Stage - Storage
Description

Width
(ft)

ss Residential Filing No. 2

rth)

UD-Detention, Version 3.07 (February 2017)

ration (Retention Pond)

(Water Quality only)

Stage (ft) Zone Volum

Zone 1 (WQCV) 3.10 0.32

Zone 2

Zone 3

0.32
WQCV in a Filtration BMP)

Detention Basin Outlet Structure Des

UD-Detention, Version 3.07 (February 2017)
Residential Filing No. 2
)

on (Retention Pond)

(Water Quality only)

Depth Increment = User ft

Top of Micropool -- 0.00 -- --

6924 -- 0.50 -- --

acres 6925 -- 1.50 -- --

ft 6926 -- 2.50 -- --

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Length
(ft)

Optional
Override
Stage (ft)

Stage
(ft)

Stage - Storage
Description

Width
(ft)

ss Residential Filing No. 2

uth)

UD-Detention, Version 3.07 (February 2017)

ration (Retention Pond)

(Water Quality only)

nnel P&P’s and Deta

Conceptual

33
50

33
00

32
50

32
00

Is this HGL
correct?



Subject: Callout
Page Index: 391
Date: 6/9/2021 9:30:11 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 391

label contours

Subject: Callout
Page Index: 391
Date: 6/9/2021 9:35:58 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 391

The floodplain doesn't match the grading

Subject: Text Box
Page Index: 394
Date: 6/9/2021 9:40:25 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 394

Replace the DBPS Conceptual Plan Sheets that
were in the previous version.

394 (1)

Subject: 
Page Index: 401
Date: 6/8/2021 9:59:40 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 401

401 (6)

Subject: Callout
Page Index: 401
Date: 6/9/2021 9:57:41 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 401

880 or 1040 cfs pre-Bent Grass development?

Subject: 
Page Index: 401
Date: 6/8/2021 10:02:04 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 401

label contours

34503350

3300

3250

3200

3150

3100
3050

3000

100YR

100YR100YR

100YR

100YR

100100YR

100YR

100YR

100YR

100YR

100YR

100YR

100YR

100Y

The floodplain
doesn't match the
grading

Replace the DBPS Conceptual Plan Sheets that
were in the previous version.

>
880 or 1040 cfs
pre-Bent Grass
development?



Subject: Callout
Page Index: 401
Date: 6/8/2021 10:02:19 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 401

123?

Subject: 
Page Index: 401
Date: 6/8/2021 10:02:35 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 401

Subject: 
Page Index: 401
Date: 6/8/2021 10:03:08 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 401

Subject: Contractor
Page Index: 403
Date: 6/7/2021 3:54:38 PM
Author: EPC Stormwater - Glenn Reese
Color: 
Layer: 
Space: 
Page Label: 403

Please add these flow direction arrows to Filing
No.1 to the east and all subsequent drainage map
sheets below.

403 (9)

Subject: Callout
Page Index: 403
Date: 6/8/2021 10:24:40 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 403

use model value (1040?)

Subject: 
Page Index: 403
Date: 6/8/2021 10:24:13 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 403

123?

8.6
3.3

2.70

A-1

4.2
1.5

1.19

A-2

MATCH LINE - SEE SHEET CD-5

Please add these flow
direction arrows to Filing
No.1 to the east and all
subsequent drainage
map sheets below.

use model value
(1040?)



Subject: 
Page Index: 403
Date: 6/8/2021 10:26:37 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 403

Subject: Callout
Page Index: 403
Date: 6/8/2021 10:26:57 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 403

use model values

Subject: 
Page Index: 403
Date: 6/8/2021 10:27:05 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 403

Subject: 
Page Index: 403
Date: 6/8/2021 10:27:07 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 403

Subject: 
Page Index: 403
Date: 6/8/2021 10:27:09 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 403

Subject: 
Page Index: 403
Date: 6/8/2021 10:27:13 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 403

-

-

-

-

-

Init# Issue / DescriptionDate

DR
AI

NA
BE

NT
 G

FO
R

CH
AL

LE

BE
NT

 G
R

FA
LC

ON

use model values



Subject: Callout
Page Index: 407
Date: 5/21/2021 11:26:16 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 407

Provide DPs for the inlets

407 (11)

Subject: Length Measurement
Page Index: 407
Date: 5/21/2021 11:34:48 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 407

44'-0"

Subject: Length Measurement
Page Index: 407
Date: 5/21/2021 11:36:46 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 407

100'-0"

Subject: Callout
Page Index: 407
Date: 5/21/2021 11:35:37 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 407

1"=100'?

Subject: Area Measurement
Page Index: 407
Date: 5/21/2021 11:38:45 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 407

3.65 ac

Subject: 
Page Index: 407
Date: 5/21/2021 11:40:25 AM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 407

4.3

2.2

D-5

1.4
0.2

C-5
Provide DPs for
the inlets

44'-0"

SCALE: 1"=200'

0 100 20050

100'-0"

SCALE: 1"=200'

0 100 20050

1"=100'?

32.2
15.5

42

D-2

5.7
3.0

0.91

E-4
4.6
2.2

1.08

D-5

4.6
2.40

0.68

E-2

5.3
2.9

0.78

E-3

12.1
6.4

1.88

CC-3

36.0
16.9

9.07

CC-1

17.8
6.5

4.34

CC-4

1.4
0.2

0.45

CC-5

-2

3.65 ac

4.34



Subject: 
Page Index: 407
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Please add a thick/visible linetype (or
shading/hatching) for delineating areas tributary to
each pond, so it is visually very clear where all
runoff is conveyed to (onsite and offsite
WQ/detention facilities). And label what each area
represents. Also delineate areas that will not be
captured by a pond (not to exceed 1ac) and/or
areas utilizing runoff reduction. 

Typical comment for all of the "FD" drawings.
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Flow path doesn't match contours
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