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RWT204 will generally stay in a location similar to where it is in existing conditions but will have new
designed channel sections.  The channels will have longitudinal slopes flattened to below 1% in order to
reduce the scour potential of the channel.  Grouted Sloping Boulder Drops may be utilized within the
channel as grade controls (maximum height of 4’ with 4:1 slope).  It is anticipated that 7 grade control
structures will be utilized within the channel. This may change when final design of the channel is
completed.

RWT210 is the section of the channel south of Bent Grass Meadows Drive and continues south to
Woodmen Road. The channel location will shift slightly to the east and “straighten” out the overall flow
path. It will be located within a drainage easement. The channel will have a design with a longitudinal
slope less than 1.5%, bottom width of 38’, and 4:1 side slopes. The Falcon DBPS recommendations for
the channel are to remain as a natural drainage channel. Grade control structures may be utilized within
the channel to meet design requirements.

The West Trib Channel (RWT202, RWT204 & RWT210) will be maintained by the Bent Grass
Metropolitan District. Property Owners of which any of these reaches cross will be responsible for the
channel improvements when development occurs on those parcels. Property south of Bent Grass
development contains the south portion of RWT210, and it is anticipated that development will occur on
these parcels between 2022 to 2025.

IX. Proposed & Future Hydrology Modeling (HEC-HMS)

The updated Falcon Basin DBPS by Matrix looked at several design alternatives for the area to help with
undersized ponds throughout the area. The preferred method for dealing with this deficiency was the
design and construction of sub-regional ponds throughout the area.  The Bent Grass development site
impacts one of these ponds, SR4.

The HEC-HMS model, which was used in the Falcon DBPS, was updated. Updates to the model
included:
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The West Trib Channel (RWT202, RWT204 & RWT210) will be maintained by the Bent Grass
Metropolitan District. Property Owners of which any of these reaches cross will be responsible for the
channel improvements when development occurs on those parcels. Property south of Bent Grass
development contains the south portion of RWT210, and it is anticipated that development will occur on
these parcels between 2022 to 2025.

X. Proposed & Future Hydrology Modeling (HEC-HMS)

The updated Falcon Basin DBPS by Matrix looked at several design alternatives for the area to help with
undersized ponds throughout the area. The preferred method for dealing with this deficiency was the
design and construction of sub-regional ponds throughout the area.  The Bent Grass development site
impacts one of these ponds, SR4.

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

Address funding of the channel
improvements, responsibilities of each
development parcel and metro district and
proposed timing/phasing of construction.

nt Grass MDDP Amendment & DBPS Amendment

· Modifying the Meadows Pond #2 stage/storage & stage/elevation data based on Meadows Filing
No. 3 FDR data

· 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

previously mentioned, the DBPS identified a pond named SR3 at the junction of RWT202 and
WT204 near the south end of the Bent Grass Residential Subdivision.  Per the approved FDR for Bent
ass Filing No. 2 and the PDR for Falcon Meadows at Bent Grass, 4 separate water quality ponds will
situated through the Bent Grass site to in lieu of the SR3 pond.  The 4 ponds were small enough in
ume that they were not incorporated into the HMS model, but are accounted for in the rational
deling within the site.

ese on-site water quality pond will treat runoff prior to releasing it into the channel. The two water
ality ponds associated with the Bent Grass Filing No. 2 have a volume of approximately 1 acre-foot just
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Basin MT070, described in the Falcon DBPS, was analyzed to include the improvements made to the site
within Basin MT070 and the effects it has on existing Pond MN.

From the analysis, Pond SR-4’s 100-yr. receiving flows decreased from 1,000 cfs to 952.3 cfs. Based on
the increase in impervious area, Basin MT070’s Curve Number increased from 67 to 68. Subsequently,
the 100-yr. receiving flows entering existing Pond MN decreased to 825.8 cfs from 850 cfs.

Release rates for SR-4 are 24.3 cfs for the 2-year storm and 696.4 cfs for the 100-year storm. Falcon
DBPS has 2-year storm listed as 27 cfs and 100-year storm as 730 cfs. This gives a decrease of 2.7 cfs
and 33.6 cfs for the 2 and 100-year events respectively.

Pond MN release rates 30.5 for the 2-year storm and 799.4 cfs for the 100-year storm. The DBPS has
release rates listed as 32 cfs for the 2-year storm and 820 cfs for the 100-year storm. This gives a
decrease of 1.5 cfs and 20.6 cfs for the 2 and 100-year events respectively.

XI. Maintenance
The proposed channels are to be private facilities.  They will be maintained by the Bent Grass
Metropolitan district. When completion of future DBPS construction improvements and upon the Board of
County Commissioners acceptance the channels, Reaches RWT 204 & RWT210, will then be owned and
maintained by El Paso County along with all drainage facilities within the public Right-of-Way.

Address water quality in the West Tributary

XIII. Floodplain Statement
According to the Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map number
08041C0553G, effective December 7, 2018, there is a floodplain in a portion of the project area. A copy
of the FIRM Panel is included in Appendix A.

The portion of channel that has a floodplain designation is only the RWT210 and RWT204 portions of the
channel.  It is unknown why the western channel, RWT202 is unmapped since it is the larger contributor
regarding flow rates.  Since there is a discrepancy between the DPBS and FEMA maps, the RWT202
channel has been rerouted to follow the north Bent Grass property line and connect to the RWT204
channel. No-rise certifications are complete, and permit issued. No LOMR is anticipated or proposed at
this time.

XIV. Fee Development
At this time, it is being requested to add the improvement of the culverts at the Bent Grass Meadows
Drive/Meridian Road intersection to the reimbursable list of storm facilities presented in the Falcon DBPS.
The cost of the current additional elliptical pipes and then the future box culverts would be added to the
bridge fees. Based on the estimate shown below, the box culvert would add $429,749.00 to the overall
bridge construction costs.

Item Quantity Unit Unit Cost Cost

Culvert (Concrete Box Culvert) (Public)

4' x 16' Concrete Box Culvert 190 LF  $              1,600.00  $         304,000.00
30" Grouted Boulders 164 SY  $                 190.00  $           31,160.00
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
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M Panel is included in Appendix A.

n of channel that has a floodplain designation is only the RWT210 and RWT204 portions of the
t is unknown why the western channel, RWT202 is unmapped since it is the larger contributor
flow rates.  Since there is a discrepancy between the DPBS and FEMA maps, the RWT202
as been rerouted to follow the north Bent Grass property line and connect to the RWT204
No-rise certifications are complete, and permit issued. No LOMR is anticipated or proposed at

Development
e, it is being requested to add the improvement of the culverts at the Bent Grass Meadows
dian Road intersection to the reimbursable list of storm facilities presented in the Falcon DBPS.
f the current additional elliptical pipes and then the future box culverts would be added to the
s. Based on the estimate shown below, the box culvert would add $429,749.00 to the overall
struction costs.

Item Quantity Unit Unit Cost Cost

Concrete Box Culvert) (Public)

oncrete Box Culvert 190 LF  $              1,600.00  $         304,000.00
ted Boulders 164 SY  $                 190.00  $           31,160.00

Rap - Type M 52.44 CY  $                 100.00  $              5,244.00
ls - Concrete 35 CY  $                 850.00  $           29,750.00
ls - Concrete 60 CY  $                 850.00  $           51,000.00
ls - Steel Reinforcement 1300 LBS  $                      1.50  $              1,950.00
ls - Steel Reinforcement 4430 LBS  $                      1.50  $              6,645.00

$         429,749.00

temporary culverts will not be added to bridge fees

idge construction costs.

Item

Culvert (Concrete Box Culvert) (Public)

4' x 16' Concrete Box Culvert
30" Grouted Boulders
Soil Rip Rap - Type M
Headwalls - Concrete

double



Subject: Text Box
Page Index: 16
Date: 4/9/2021 12:47:23 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 16

see comment letter

Subject: Callout
Page Index: 16
Date: 4/9/2021 12:49:41 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 16

(if channel improvements south of Bent Grass
residential projects remain the same.)

Subject: Callout
Page Index: 16
Date: 4/9/2021 12:52:00 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 16

(needs to be verified based on platted areas)

Subject: 
Page Index: 16
Date: 4/9/2021 12:52:23 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 16

$604

Subject: 
Page Index: 16
Date: 4/9/2021 12:52:26 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 16

 $3,793

Subject: 
Page Index: 17
Date: 4/9/2021 12:50:32 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 17

. Downstream property owners, south of Bent
Grass to Woodmen Road,
will be responsible for channel improvements when
development occurs on the corresponding parcels.

17 (5)

hat the Development Cost for
at Bent Grass Meadows
e Improvement costs shown in

d off 645.58 impervious acres.

23,217.  There are no
ge fee will increase. Based on
ous acre will be $3,793, an

see comment letter

Galloway & Company, Inc.

In Section 7.0 Fee Development of the Falcon Basin DBPS, it was shown that the Develop
Bridge Improvements was $2,058,474. With the addition of the box culvert at Bent Grass M
Drive/Meridian Road, this estimate would raise to $2,488,223. The Drainage Improvement 
the DBPS for Development were $14,988,251. The DBPS fees were based off 645.58 imp
(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 a
improvements to facilities falling under the Drainage Fee criteria. The Bridge fee will increa
the new overall bridge development fee of $2,488,223, the fee per impervious acre will be 
increase of $604 per impervious acre.

(if channel improvements south of Bent
Grass residential projects remain the same.)

Page 13 of 15

$         429,749.00

he Falcon Basin DBPS, it was shown that the Development Cost for
4. With the addition of the box culvert at Bent Grass Meadows
ould raise to $2,488,223. The Drainage Improvement costs shown in
,988,251. The DBPS fees were based off 645.58 impervious acres.
on on area breakdown).

was $3,189 and Drainage Fee was $23,217.  There are no
er the Drainage Fee criteria. The Bridge fee will increase. Based on
ee of $2,488,223, the fee per impervious acre will be $3,793, an

e.
(needs to be verified based on platted areas)

 & Company,

 overall bridg
 of $604 per

ere are no
ncrease. Based 
l be $3,793, an

Galloway & Company, Inc. Page 14 of 15

TOTAL CHANNEL COST $1,948,835

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
Tributary Channel will meet the design requirements of the Falcon DBPS. Bent Grass Metropolitan
District will maintain the channel. Downstream property owners, south of Bent Grass to Woodmen Road,
will be responsible for channel improvements when development occurs on the corresponding parcels.
Upon entering the channel, flows will leave the Bent Grass property and continue south, eventually
reaching the Regional Pond WU. There are no adverse impacts to this facility.
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Page Index: 391
Date: 4/9/2021 7:18:54 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 391

Flow path doesn't match contours

Label the previous and current paths and add a
description why they are different

Subject: Callout
Page Index: 392
Date: 4/8/2021 6:35:02 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 392

DP8?

392 (9)
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sheet is out of order?
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(Tables on all sheets will be checked
with next review)
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Flow path doesn't
match contours

Label the previous and
current paths and add
a description why they
are different

DP8?



Subject: Cloud+
Page Index: 392
Date: 4/8/2021 6:43:26 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 392

are these DPs needed?

Subject: Callout
Page Index: 392
Date: 4/8/2021 6:43:37 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 392

delete access?

Subject: Callout
Page Index: 392
Date: 4/8/2021 6:45:00 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 392

basin line?

Subject: 
Page Index: 392
Date: 4/8/2021 6:45:47 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 392

Subject: Callout
Page Index: 392
Date: 4/8/2021 6:55:07 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 392

Provide DPs

Subject: 
Page Index: 392
Date: 4/8/2021 7:01:57 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 392
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Subject: Callout
Page Index: 392
Date: 4/8/2021 7:03:13 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 392

DP 24 needs to accommodate flow from the west
or address where this flow can be conveyed to.

Subject: Callout
Page Index: 392
Date: 4/9/2021 6:12:39 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 392

How did this go down again?

Subject: Callout
Page Index: 393
Date: 4/8/2021 6:31:53 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 393

basin line?

393 (6)

Subject: Callout
Page Index: 393
Date: 4/8/2021 6:32:29 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 393

DP22?

Subject: 
Page Index: 393
Date: 4/8/2021 6:47:53 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 393

Subject: Callout
Page Index: 393
Date: 4/8/2021 7:09:02 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 393

Swale C?

DP 24 needs to
accommodate flow
from the west or
address where this
flow can be
conveyed to.

How did this go
down again?

basin
line?
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Subject: Callout
Page Index: 393
Date: 4/8/2021 7:09:43 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 393

DP32

Subject: Callout
Page Index: 393
Date: 4/8/2021 7:10:08 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 393

Label DP

Subject: Callout
Page Index: 394
Date: 4/9/2021 7:01:14 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 394

Doesn't match report text (pg 3)  Add values for
"before school site pond" and "after"

394 (5)

Subject: 
Page Index: 394
Date: 4/9/2021 7:12:55 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 394

Subject: Pen
Page Index: 394
Date: 4/9/2021 7:12:58 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 394

.

Subject: Callout
Page Index: 394
Date: 4/9/2021 7:13:39 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 394

Continue the road connection  to the south
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Label DP

Doesn't match
report text (pg 3) 
Add values for
"before school site
pond" and "after"

>>

>
>

Continue the road
connection  to the
south



Subject: Callout
Page Index: 394
Date: 4/9/2021 7:14:21 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 394

What is the recommended culvert crossing here?

Subject: 
Page Index: 395
Date: 4/9/2021 6:04:07 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 395

395 (3)

Subject: Callout
Page Index: 395
Date: 4/9/2021 6:04:44 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 395

how did this go down?

Subject: Text Box
Page Index: 395
Date: 4/9/2021 6:07:05 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 395

(values were not cross-checked against plans and
calculations)

Subject: Text Box
Page Index: 396
Date: 4/9/2021 6:06:34 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 396

Label flows of 59 cfs / 261 cfs in

396 (5)

Subject: Callout
Page Index: 396
Date: 4/9/2021 6:41:58 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 396

How is 63.8 conveyed when 33 is capacity?
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What is the
recommended
culvert crossing
here?

-
# Da

DR
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how did this
go down?

(values were not
cross-checked against
plans and calculations)

Label flows of 59 cfs / 261 cfs in

How is 63.8
conveyed when 33
is capacity?



Subject: Arrow
Page Index: 396
Date: 4/9/2021 6:43:09 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 396

Subject: Callout
Page Index: 396
Date: 4/9/2021 6:46:34 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 396

discrepancy between these values

166.5 is not right - the UDFCD pond spreadsheet
is maxed out.  

The HMS Model needs to be used.

Subject: Text Box
Page Index: 396
Date: 4/9/2021 6:51:14 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 396

Revise the values based on correct "sediment
basin" modeling

discrepancy between these
values

166.5 is not right - the UDFCD
pond spreadsheet is maxed out.
 

The HMS Model needs to be
used.

Revise the values based on correct "sediment basin"
modeling


