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By:
Date
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EL PASO COUNTY
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I. Purpose
This document is to serve as an amendment to the previously approved Master Development Drainage
Plan (MDDP) for Bent Grass Meadows, approved in 2019, and to the Falcon Drainage Basin Planning
Study (DBPS). The changes to the MDDP include the analysis of the flow from Meadows Filing 3
subdivision, which is now routed to the east and through the Middle Tributary of the Falcon Basin, as
opposed to the West Tributary as previously studied. Drainage calculations, including an update to the
HEC-HMS from the approved DBPS has been included as a portion of this report.

II. General Description
The site is located in the Northwest ¼ and Southwest ¼ of Section 1, Township 13S, Range 65W, of the
Sixth Principal Meridian, County of El Paso, State of Colorado. This report will incorporate the
improvements previously approved with Bent Grass Residential Filing No. 2 FDR, the Meridian Road/Bent
Grass Meadows FDR, and the proposed development known as Bent Grass West. A Vicinity Map is
included in Appendix A.

The existing soil type within the proposed site as determined by the NRCS Web Soil Survey for El Paso
County Area consists of Columbine gravelly sandy loam which is defined as having a hydrologic soil
group of A. See the soils map included in Appendix A.

III. Previous Reports
The proposed site has been included in multiple drainage studies in the past.  The following is a
composite list of the existing reports pertaining to this site and adjacent sites.

1. Falcon Drainage Basin Planning Study, by Matrix Design Group, September 2015.
2. Master Development Drainage Plan – Bent Grass Residential Subdivision, by Galloway &

Company, May 2019.
3. Master Development Drainage Plan and Preliminary Drainage Plan – Bent Grass Subdivision, by

Kiowa Engineering Corporation, December 2006.
4. Final Drainage and Erosion Control for The Meadows Filing 3 Subdivision, by LADD Engineering,

July 2000.
5. Final Drainage Report for Bent Grass Residential (Filing No. 1), by Classic Consulting Engineers

& Surveyors, LLC, August 2014.
6. Final Drainage Report Addendum for Bent Grass Residential (Filing No. 1), by Classic Consulting

Engineers & Surveyors, LLC, August 2015.
7. Final Drainage Report for Bent Grass Residential Filing No. 2, by Galloway & Company, April

2020.
8. Meridian Road & Bent Grass Meadows Drive, by Galloway & Company, September 2020.
9. Preliminary Drainage Report Falcon Meadows at Bent Grass, by Galloway & Company,

December 2020.

IV. Drainage Criteria
Hydrology calculations were performed using the City of Colorado Springs/El Paso County Drainage
Criteria Manual, as revised in November 1991 and October 1994 with County adopted Chapter 6 and
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Section 3.2.1 of Chapter 13 of the City of Colorado Springs/El Paso County Drainage Criteria Manual as
revised in May 2014.

The drainage calculations were based on the criteria manual Figure 6-5 and IDF equations to determine
the intensity and are listed in Table 1 below.

Table 1 - Precipitation Data

Return Period One Hour Depth (in). Intensity (in/hr)
5-year 1.50 5.17

100-year 2.52 8.68

The rational method was used to calculate peak flows as the tributary areas are less than 100 acres. The
rational method has been proven to be accurate for basins of this size and is based on the following
formula:

Q = CIA

Where:

Q = Peak Discharge (cfs)
C = Runoff Coefficient
I = Runoff intensity (inches/hour)
A = Drainage area (acres)

The runoff coefficients are calculated based on land use, percent imperviousness, and design storm for
each basin, as shown in the drainage criteria manual (Table 6-6). Composite percent impervious and C
values were calculated using the residential, streets, roofs, and lawns coefficients found in Table 6-6 of
the manual.

The 100-year event was used as the major storm event and the 5-year event was used as the minor
event.

For the analysis of the existing channel adjacent to Meridian Road and the preliminary design of the
proposed channel, Bentley Flowmaster was utilized.  Flowmaster was used to evaluate velocity, Froude
number, and channel depth.  A Manning’s n value of 0.035 was utilized for the channel which is
appropriate for the existing native grass that comprises the channel section.  The proposed channel was
designed to have a maximum depth of 5’ per the criteria manual and have a maximum velocity of 5 ft/s
with a maximum Froude number of 0.6.

V. Current Drainage Conditions
A historic/existing conditions drainage map has been prepared for this area to analyze the area prior to
any of the new Bent Grass residential development. This scenario resembles the existing conditions
shown in the previous FDR for Bent Grass Residential Filing No. 2. Hydrology calculations for this
scenario have been provided in Appendix B.

A Current Conditions drainage basin map has also been provided. This scenario includes the
development of Bent Grass residential Filing No. 2. Hydrology Calculations for this scenario have been
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provided in Appendix B. This was also provided as the existing conditions map and calculations in the
Bent Grass West PDR.

Individual basin descriptions have not been included here, as they have been addressed in previously
stated reports. General overall descriptions of the drainage patterns have been provided.

The Bent Grass development will impact the West Tributary and the Middle Tributary of the Falcon Basin.
All development from the east of side of Bent Grass Residential Filing No. 1 and west will be contained
within the West Tributary. Everything east of that property line, including the Bent Grass
Meadows/Meridian Road intersection, will impact the Middle Tributary.

MIDDLE TRIBUTARY

The Middle Tributary drainage begins at Design Point 30.

Design Point 30 (225.0 AC, Q5 = 2.7 cfs, Q100 = 72.6 cfs): is the release rate of the existing Meadows
Pond #3, located in Meadows Filing No. 3, just north of Woodmen Hills Drive. The flows are based on the
revised HEC-HMS, which is located in Appendix B. Flows will cross under Woodmen Hills Drive via an
existing culvert, then sheet flow to the southeast, passing through Basin OS-5 to DP 11.

Design Point 30 will combine with offsite basins OS-25 & OS-26, until they reach an existing
sedimentation pond, located north of Bent Grass Meadows Drive, on what’s referred to as the “school”
site. The current configuration of the pond has release rates of 85.4 and 166.5 cfs for the 5 and 100-year
storm events. These flows will continue south to Bent Grass Meadows Drive. Curb and gutter in the
roadway is able to handle 9.4 and 33.2 cfs in the minor and major storms. It is assumed that the max
gutter flow will continue to the east and the remaining flow will be directed to the south through the Bent
Grass Filing No. 1 development. Based on the local street section and slopes, flows were routed through
the development based on overtopping and flows splitting at intersections. The routing of the storm flow
can be found in Appendix B, under Surface Routing.

The existing detention pond, Pond 1 Bent Grass Filing No. 1, was analyzed with the additional flow and
contributing area. From the FDR for Bent Grass Residential, Pond 1 had a 5-year release rate of 0.4 cfs
and a 100-year release rate of 6.8 cfs. The 100-year water surface elevation was 6937.61.  With the
additional flow being re-routed to Pond 1, the current release rates for Pond 1 are 0.5 cfs for the 5-year
event and 22.0 cfs for the 100-year event. The pond will have a 100-year water surface elevation of
6938.08.

Flows in Bent Grass Meadows will continue east, on the north side of the roadway, where they will
combine with offsite flows from BG 50 (5-year flow is 280 cfs, 100-year flow=850 cfs), which is the flow
obtained from the Falcon DBPS. There are 3 existing 45” x 29” elliptical rcp’s. For the current condition,
the approved FDR for Meridian Road is allowing 2 additional elliptical rcp’s, which will handle the flow
from Bent Grass Meadows at Design Point 15n (5-year flow = 13.4 cfs, 100-year flow=62.2 cfs). Design
Point 20 (5-year flow=304.8, 100-year flow=961.8 cfs) combines the roadside flow from offsite with the
flow from Bent Grass Meadows Drive.  Flows will then continue south in a roadside ditch along Meridian
Road, on the west side. Flows will eventually be intercepted by a set of existing twin 36” cmp’s at Owl
Place, at Design Point BG 25. From the Meridian Road/Bent Grass Meadows FDR, it is shown that the
existing culverts at Bent Grass Meadows Drive and Owl Place and the channel connecting the culverts
are undersized and will need to be improved in the future to properly convey the flows outlined in the
DBPS.
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WEST TRIBUTARY

For the West Tributary of Falcon Basin, the hydrology analysis has the Bent Grass Residential Filing No.
2 as being constructed, as it is currently underway. The basins for this development are part of the
hydrology calculations which are provided in Appendix B, but a complete description of each of these
basins has not been provided, as they can be referenced in the approved FDR for Bent Grass Residential
Filing No. 2.  With this development, there were 2 water quality ponds built, which release into the West
Tributary channel. The offsite basins have also been discussed in the Bent Grass Filing No. 2 FDR.

The currently undeveloped portion of the Bent Grass site, referred to as Bent Grass West, is comprised of
8 undeveloped basins. Below is a brief description of them.

Basin EX-1 (1.19 AC, Q5 = 0.4 cfs, Q100 = 2.5 cfs): is associated with the northeastern portion of the Bent
Grass West site east of the existing channel. The basin is currently undeveloped. Runoff from the basin
generally flows to the southwest, into Basin EX-2 at DP 10.

Basin EX-2 (1.56 AC, Q5 = 0.5 cfs, Q100 = 3.7 cfs): is along the eastern boundary portion of the proposed
site and is south of Basin EX-1, east of the existing channel. The basin is currently undeveloped and
receives flows from Basins OS-4 & OS-5. Runoff from the basin generally flows to the southeast into
Basin EX-3 at DP 14 combined with flows from DP 11 & 12.

Basin EX-3 (0.62 AC, Q5 = 0.2 cfs, Q100 = 1.5 cfs): is along the eastern boundary of the proposed site
south of Basin EX-2 and east of the existing channel. The basin currently contains an existing WQCV
pond created as part of Bent Grass Residential Filing No. 2. This basin receives flows from DP 14 and DP
8.

Basin EX-4 (12.49 AC, Q5 = 3.7 cfs, Q100 = 25.1 cfs): is located along the northern boundary, just south of
the swale built with Bent Grass Meadows Drive and west of the existing channel. The basin is currently
undeveloped. Runoff from the basin generally flows to the south onto Bent Grass Meadows Drive at DP
6. From there, it flows via curb & gutter to the east into an existing sump inlet, ultimately discharging into
the existing WQCV pond located in Basin EX-3.

Basin EX-5 (5.15 AC, Q5 = 1.6 cfs, Q100 = 10.6 cfs): is west of Basin EX-4 and north of Bent Grass
Meadows Drive. The basin is currently undeveloped. Runoff from the basin generally flows to the south
onto Bent Grass Meadows Drive at DP 7. From there, it flows via curb & gutter to the east into an existing
sump inlet, ultimately discharging into the existing WQCV pond located in Basin EX-3.

Basin EX-6 (9.53 AC, Q5 = 2.7 cfs, Q100 = 17.8 cfs): is along the west boundary of the site. The basin is
currently undeveloped and receives off-site flows from Basins OS-2 & OS-3. Runoff from the basin
generally flows to the south into the existing drainage ditch entering an existing inlet at DP 22 and flowing
under Bent Grass Meadows Drive and discharging into an existing drainage swale in Basin EX-8.

Basin EX-7 (9.16 AC, Q5 = 2.8 cfs, Q100 = 18.9 cfs): is north & west of Bent Grass Meadows Drive,
between Basins EX-5 & EX-6. The basin is currently undeveloped. Runoff from the basin generally flows
to the southeast into Bent Grass Meadows Drive at DP 21. From there, it flows via curb & gutter to the
south into an existing sump inlet, ultimately discharging into the existing sediment pond located in Basin
EX-8.

Basin EX-8 (21.3 AC, Q5 = 6.6 cfs, Q100 = 43.9 cfs): is a portion of the site south and east of Bent Grass
Meadows Drive, north of the south property line and west of Bent Grass Filing No. 2. The basin is
currently undeveloped and contains two drainage ditches, a sediment pond, and a portion of the creek
associated with Basin WT200 from the Falcon DBPS. Runoff from the basin generally flows to the
southeast into the existing channel.
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Overall flows exiting the Bent Grass Site at DP CC are 67.0 cfs for the minor storm and 1117.9 cfs for the
major storm. This flow will continue south through an existing leg of the West Tributary channel of the
Falcon Basin.

VI. Four Step Process
The Four Step Process is used to minimize the adverse impacts of urbanization and is a vital component
of developing a balanced, sustainable project. Below identifies the approach to the four-step process:

1. Employ Runoff Reduction Practices
The proposed roadway improvements use Low Impact Development (LID) practices to reduce runoff
at the source. All runoff is routed through the pervious areas in the channel to promote infiltration.

2. Implement BMPs That Provide a Water Quality Capture Volume with Slow Release
This step utilizes formalized water quality capture volume to slow the release of runoff from the site.
There is no water quality being proposed with the associated roadway improvements. Per Section
1.7.1.B of the El Paso County Stormwater Quality Policy & Procedures, since the site is less than 1
acre, is not a sensitive or high-risk site, and does not directly discharge into State Waters, it is
excluded from any water quality requirements.

Currently, the existing roadside ditch, ultimately conveys runoff to the existing detention and water
quality pond MN, as shown and discussed in the Falcon DBPS. The Falcon DBPS also shows a
future detention and water quality pond SR-4 that is to receive flows from basin MT060 and discharge
into basin MT070 ultimately routing to existing Pond MN. Flows from Bent Grass Meadows Drive are
listed in basin MT060 but are being routed to the existing roadside ditch along Meridian Road, which
is in Basin MT070. The flows from the “School Site” and upstream basins will release into the east
side of Pond SR-4 (west of Falcon Market Place). Pond SR-4 is currently under construction. The
proposed improvements impact on the existing drainage basin and both Pond MN and Pond SR-4 are
discussed later in the report.

3. Stabilize Drainageways
This step implements stabilization to the channel to accommodate developed flows while protecting
infrastructure and controlling sediment loading from erosion in the drainageways. Erosion protection
in the form of riprap pads at all outfall points to the channel to prevent scouring of the channel from
point discharges.

A stability analysis on the existing roadside ditch along Meridian road was conducted with results
shown in Appendix C. From the analysis, it was determined that the existing ditch is not in stable
condition with existing DBPS flows. Improvements are anticipated to be made in the future, per
recommendations from the Falcon DBPS, when additional land is obtained to expand the ROW along
the southbound portion of Meridian Road.

In the interim condition, it has been proposed to add a temporary lining to the existing channel to
handle the excess velocities and depth associated with the DBPS flows. This analysis has been
included in the Appendix.
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4. Implement Site Specific and Other Source Control BMPs
Since this project only includes roadway work with no curb and gutter, the potential use of source
control BMP’s is limited. All runoff, however, will be conveyed through native grass buffers and a
native grass channel to promote infiltration and pollutant removal.

VII. Future Drainage Conditions

MIDDLE TRIBUTARY

Design Point 30 and Basins OS-25 and OS-26 are as described under Existing Drainage Conditions.
However, Basins OS-25 and OS-26 now route through proposed “future” detention pond, on what’s been
previously referred to as the “School Site”, north of Bent Grass Meadows Drive and just west of Bent
Grass Filing No. 2. This “future” pond will replace the current sedimentation pond on the “School Site”.
Upon any additional development within the Middle Tributary area of the Bent Grass Development and
north of Bent Grass Meadows Drive, this pond will need to be constructed to accommodate the re-routed
flows from the Meadows Pond #2 at DP 30.

This future facility will need to provide 2.76 ac-ft of water quality, 6.26 ac-ft for EURV and 11.98 ac-ft for
100-year storage volume. Preliminary release rates for the 5 and 100-year storms are 3.8 cfs and 32.2
cfs. These flows were then routed to Bent Grass Meadows to the south.  With the decrease in flows, flows
will not overtop Bent Grass Meadows Drive and continue east to the future box culvert under Bent Grass
Meadows Drive at DP BG20 (5-year flow=291.7 cfs, 100-year flow=914.3 cfs).  Flows were still checked
against street capacity on the north and south side of Bent Grass Meadows Drive, as it continues to the
east.  With the construction of the future pond, Bent Grass Meadows Drive will be able to adequately
handle the flows and no additional storm infrastructure would need to be built to carry these future
developed flows. Any area north of Bent Grass Meadows Drive that will develop in the future will need to
provide its own on-site detention.

At the Bent Grass Meadows Drive/Meridian Road intersection, the elliptical rcp’s will need to be replaced
with a double 16’ x 4’ rcbc. The future roadside ditch will have a 15’ wide bottom channel with 4:1 side
slopes, 6.5’ deep and a longitudinal slope of 0.30%. This will result is a flow depth of 5.15’ and velocity of
5.04 fps.  This channel will direct flows to Owl Place where the existing twin cmp’s will be replaced with a
20’ x 4’ rcbc or equivalent. This structure will need to be built when any development west of Meridian
Road at the intersection of Owl Place happens. With future development, it is anticipated that the existing
channel conveying flows to the south will be removed to accommodate the new development. The new
channel will need to be a 35’ wide bottom channel with 4:1 sides, 5’ deep and a longitudinal slope of
0.30%. This will produce a flow depth of 3.7’ and a velocity of 4.6 fps.

Calculations are provided in Appendix C for the future culverts and roadside channel.

WEST TRIBUTARY

Offsite flows entering the west tributary location of Bent Grass have not changed from what was
discussed under Current Conditions. The 8 undeveloped on-site basins for Bent Grass West have been
replaced with 17 developed basins. These basins are found in the Falcon Meadows for Bent Grass PDR.
A summary of these basins is provided below and are part of the hydrology analysis provided in Appendix
B.
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Basin AA-1 (2.57 AC, Q5 = 4.2 cfs, Q100 = 9.9 cfs): a basin that includes residential lots & east half of
Lemon Grass Road. It encompasses single-family residential lots. Runoff will flow from each lot onto the
proposed public R.O.W. where proposed mountable curb and gutter will convey flows to DP 4. Flows will
then enter a proposed CDOT Type ‘R’ inlet and will be piped into the existing Bent Grass Filing No. 2
WQCV pond located in Basin A-2 at DP 6.

Basin AA-2 (2.28 AC, Q5 = 4.2 cfs, Q100 = 9.3 cfs): a basin that includes the west half of Lemon Grass
Road and encompasses single-family residential lots. Runoff will flow from each lot onto the proposed
public R.O.W. where proposed mountable curb and gutter will convey flows to DP 5. Flows will then enter
a proposed CDOT Type ‘R’ inlet where it will be piped into the existing Bent Grass Filing No. 2 WQCV
pond located in the south end of the basin.

Basin B-1 (5.43 AC, Q5 = 2.6 cfs, Q100 = 10.8 cfs): a basin that is in the center of the site and
encompasses the existing rerouted channel RWT202 and existing improved channel RWT204. Flows will
sheet flow into the existing channel where they will then be conveyed to DP 22.

Basin CC-1 (9.07 AC, Q5 = 16.9 cfs, Q100 = 36.0 cfs): a basin that includes Sophia Lane, the west half
of Sarin Trail, north portion of Kittrick Place, and encompasses single-family residential lots. Runoff will
flow from each lot onto the proposed public R.O.W. where proposed mountable curb and gutter will
convey flows to DP 15. Flows will then enter a proposed CDOT Type ‘R’ inlet where it will be piped to the
proposed north WQCV pond at DP 13.

Basin CC-2 (1.35 AC, Q5 = 4.1 cfs, Q100 = 9.0 cfs): It encompasses single-family residential lots
including the east half of Sarin Trail. Runoff will flow from each lot onto the proposed public R.O.W. where
proposed mountable curb and gutter will convey flows to DP 12. Flows will then enter a proposed CDOT
Type ‘R’ inlet where it will be piped to the proposed north WQCV pond at DP 13.

Basin CC-3 (1.88 AC, Q5 = 6.4 cfs, Q100 = 12.1 cfs): It encompasses Kittrick Place between Sarin Trail
& Daelyn Drive, as well as single-family residential lots. Runoff will flow from each lot onto the proposed
public R.O.W. where proposed mountable curb and gutter will convey flows to DP 8. Flows will then enter
an existing CDOT Type ‘R’ inlet on the north side of Bent Grass Meadows Drive, where it will then be
released into the existing Filing No. 2 North WQCV Pond.

Basin CC-4 (4.34 AC, Q5 = 6.5 cfs, Q100 = 17.8 cfs): It encompasses residential lots and open space
between Sarin Trail & Bent Grass Meadows Drive. Runoff will flow from each lot onto the proposed open
space, eventually releasing into the public R.O.W. of Bent Grass Meadows Drive, where existing curb and
gutter will convey flows to DP 8. Flows will then enter an existing CDOT Type ‘R’ inlet where it will then be
released into the existing Filing No. 2 North WQCV Pond.

Basin CC-5 (0.45 AC, Q5 = 0.2 cfs, Q100 = 1.4 cfs): It encompasses the proposed north WQCV pond
area. The stormwater within the proposed north WQCV pond will be released at a controlled rate, via an
outlet structure with orifice holes, into the existing channel RWT204.

Basin D-1 (9.07 AC, Q5 = 11.2 cfs, Q100 = 26.6 cfs): a basin along the west property line of the site. It
encompasses single-family residential lots, Isabel Place, & west half of Daelyn Drive. Runoff will flow from
each lot onto the proposed public R.O.W. where proposed mountable curb and gutter will convey flows to
DP 16. Flows will then enter a proposed CDOT Type ‘R’ inlet where it will then be piped and ultimately
outfall in the proposed south WQCV pond at DP 31.
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Basin D-2 (6.72 AC, Q5 = 14.3 cfs, Q100 = 29.6 cfs): a basin east of Basin D-1. It encompasses single-
family residential lots, Isabel Place, Raylan Loop, Jolie Court, as well as the east half of Daelyn Drive.
Runoff will flow from each lot onto the proposed public R.O.W. where proposed mountable curb and
gutter will convey flows to DP 14. Flows will then enter a proposed CDOT Type ‘R’ inlet where it will then
be piped and ultimately outfall in the proposed south WQCV pond at DP 31.

Basin D-3 (2.03 AC, Q5 = 0.8 cfs, Q100 = 2.3 cfs): a basin that is in the southwest corner of the site,
south of Basin D-1. It encompasses the backs of several proposed residential lots as well as an existing
drainage ditch and proposed Swale D. Runoff will flow from basin OS-2 and OS-3 into Swale D, and
convey flows to the existing drainage ditch which will convey flows to an existing area inlet at DP 11.
From there, flows will be piped and ultimately outfall at the south WQCV pond at DP 31.

Basin D-4 (4.38 AC, Q5 = 7.8 cfs, Q100 = 16.6 cfs): a basin that is east of Bent Grass Meadows Drive. It
encompasses single-family residential lots, Rowena Way, & portions of Linley Way, Jayla Trail, and
Henzlee Place. Runoff will flow from each lot onto the proposed public R.O.W. where proposed
mountable curb and gutter will convey flows to DP 17. Flows will then enter a proposed CDOT Type ‘R’
inlet where it will then be piped and ultimately outfall in the proposed south WQCV pond at DP 31.

Basin D-5 (1.08 AC, Q5 = 2.2 cfs, Q100 = 4.6 cfs): a basin that is located at the southwest corner of Bent
Grass Meadows Drive and Henzlee Place. It includes residential lots, as well as a portion of the north half
of Nico Way and west half of Henzlee Place. Flows will be directed towards the public R.O.W. where
proposed curb and gutter will convey flows to the south along Henzlee Place to DP 18. Flows will then
enter a proposed CDOT Type ‘R’ inlet where it will then be piped and ultimately outfall in the proposed
south WQCV pond at DP 31.

Basin D-6 (4.01 AC, Q5 = 8.2 cfs, Q100 = 17.2 cfs): a basin that is south of Basin D-5 & east of Basin D-
4. It encompasses single-family residential lots & half of Linley Way, Jayla Trail, Henzlee Place, & Nico
Way. Runoff will flow from each lot onto the proposed public R.O.W. where proposed mountable curb and
gutter will convey flows to DP 18. Flows will then enter a proposed CDOT Type ‘R’ inlet where it will then
be piped and ultimately outfall in the proposed south WQCV pond at DP 31.

Basin D-7 (6.39 AC, Q5 = 3.2 cfs, Q100 = 14.8 cfs): a basin that is in the south end of the site, east of
Bent Grass Meadows Drive & west of the existing channel. It encompasses the back half of several
single-family residential lots as well as proposed south WQCV pond, an existing sediment basin, and an
existing drainage ditch. Runoff will flow, via sheet flow, until it enters the existing drainage ditch and is
conveyed to the proposed south WQCV pond or will directly flow into the proposed south WQCV pond.

Basin D-8 (1.69 AC, Q5 = 1.3 cfs, Q100 = 4.5 cfs): a basin that is west of the existing channel & south of
Bent Grass Meadows Drive. It encompasses the back half of single-family residential lots. Runoff will flow
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.
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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 are 78.9 cfs for the 5-year storm and 1087.2
cfs for the 100-year storm. These flows are less than the current conditions at this location, due to the
additional WQ ponds being built and storm infrastructure with this “future” development.  Flows will
continue offsite through the West Tributary, eventually reaching the existing Pond WU.

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
channel will need to lined with a temporary turf reinforcement mat (TRM) due to the excessive velocities
(9.91 fps), high shear stress (5.11lbs/ft2) & high Froude Number (1.12). With the TRM added to the
channel sides, the allowable velocity is 25 fps and permissible shear stress is 12 lbs/ft2. An analysis of the
channel with the TRM is provided in the Appendix.

In the future, El Paso County will need to improve the existing culverts and channel to adequately convey
the flow outlined in the DBPS. These necessary improvements and associated calculations are described
further below. A preliminary grading exhibit has been prepared showing these improvements and
included in Appendix C.

Similar to the existing channel, Bentley Flowmaster was also used to design the future proposed channel
section. The future channel was designed to have a maximum depth of 5’ per the criteria manual and
have a maximum velocity of 5 ft/s with a maximum Froude number of 0.6.  The flow rate used for the
design, 925 cfs, was taken from the Falcon DBPS flow combined with the additional off-site drainage
coming from the “School Site” and

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

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

dsdrice
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WEST TRIBUTARY

The Falcon Area DBPS made recommendations for the channels as they run through the project site.
RWT202 was rerouted on the north property lone to convey flows to RWT204. Improvements were
designed as part of the Bent Grass Residential Filing No. 2 development.

The RWT204 is grossly oversized for the actual flows expected through it. The revisions to this section of
the channel will be addressed in the FDR for Bent Grass Filing No. 3.   Improvements to this section of
the channel will adhere and be equivalent to the recommendations in the Falcon Basin DBPS.

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 will be utilized within the
channel as grade controls (maximum height of 4’ with 4:1 slope).

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:

· 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

As previously mentioned, the DBPS identified a pond named SR3 at the junction of RWT202 and
RWT204 near the south end of the Bent Grass Residential Subdivision.  Per the approved FDR for Bent
Grass Filing No. 2 and the PDR for Falcon Meadows at Bent Grass, 4 separate water quality ponds will
be situated through the Bent Grass site to in lieu of the SR3 pond.  The 4 ponds were small enough in
volume that they were not incorporated into the HMS model, but are accounted for in the rational
modeling within the site.

These on-site water quality pond will treat runoff prior to releasing it into the channel. The two water
quality ponds associated with the Bent Grass Filing No. 2 have a volume of approximately 1 acre-foot just
for water quality and therefore eliminating the SR3 pond, which never provided detention. The existing
channel will remain in place. Analysis of the existing channel shows that it is stable in its current state.
Any improvements performed as part of the adjacent development will address easements and/or
drainage tracts as development occurs.
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X. Proposed Water Quality
Though the Middle Tributary site does not include the addition of any proposed water quality or detention
ponds, future Pond SR-4 and existing Pond MN from the Falcon DBPS will receive flows from the
improved site. The HEC-HMS has been updated and is included in Appendix B. As discussed previously,
the “School Site” have been added as an additional Basin MT060a, which is routed to the regional
detention facility SR-4.

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 will then be owned and maintained by El Paso County
along with all drainage facilities within the public Right-of-Way.

XII. Wetlands Mitigation
No wetlands are located on site.

XIII. Floodplain Statement
According to the Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map number
08041C0553G, effective December 7, 2018, there is no floodplain in 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.
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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

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. 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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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

8 Blakeland loamy sand, 1 
to 9 percent slopes

A 214.3 16.0%

9 Blakeland-Fluvaquentic 
Haplaquolls

A 465.8 34.7%

19 Columbine gravelly 
sandy loam, 0 to 3 
percent slopes

A 662.6 49.3%

Totals for Area of Interest 1,342.6 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.
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Figure 3-2
Drainage Basin Map

Falcon DBPS
El Paso County, CO

0 0.5 1

Miles

Total Basin Area 10.7 mi2

Average Subbasin Area 0.16 mi2

Minimum Subbasin Area 0.03 mi2

Maximum Subbasin Area 0.33 mi2

Falcon Drainage Basin
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Figure 3-1

Falcon DBPS
El Paso County, CO

Routing Schematic

DRAWING NOT TO SCALE



$+

$+

$+

$+

$+

$+$+

$+

$+ $+

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

£¤24

£¤24
DIVERSION

RA
YG

OR
 R

D

ME
RI

DI
AN

 R
D

TAMLIN RD

WOODMEN RD

EA
ST

ONVIL
LE

 RD

BURGESS RD

JUDGE ORR RD

GO
OD

SO
N 

RD

FALCON HWY

ME
RI

DI
AN

 R
D

GARRETT RD

STAPLETON DR
RMT062

RE
T1

40

RET030

RMT112

RWT150

RE
T1

62

RMT064

RM
T0

30

RWT204

RWT352

RWT172

RWT080

RW
T210

RE
T1

10

RWT312

RWT376

RE
T1

64

RWT320

RWT314

RWT046

RW
T1

24

RWT202

RWT240

RE
T1

54

RET152

RWT260

RWT374

RW
T044

RWT094

RET070

RWT05
4

RWT232

RET040

RW
T0

30

RW
T180

RET060

RET100

RE
T0

50

RMT114

RET020

RWT174

RWT234

RMT050

RET080

RET120

RWT160

RWT372

RW
T3

44

RWT042

RMT040

RWT296

RET156

RMT070

RMT102

RWT291

RWT092

RW
T1

22

RET090

RMT104

RW
T2

92

RWT294

RWT240_

Diversion

RW
T176

RMT106
RWT295

RWT250

RWT354
R
2

R
1

M
2

M
1

SR
6

SR
4

SR
3

SR
2

SR
1

WH
5

WH
H

WH
2

WH
3

WH
4

R
MN

R
WU

WH
1s

PBH
C

PBH
A

PBH
4

WH
1n

PBH
B1

PBH
B2

US
 Hw

y 2
4

LEGEND
Detention Pond
$+ Existing
$+ Proposed

Existing Watershed Boundary
Historical and Future 
Watershed Boundary
Tributary Basin Boundary
Subbasin Boundary
Major Tributary
Immediate Action Required 
to Preserve Existing Condition

Reach Alternative
Protect In Place
Natural Channel Design
Small Drop Structures 
w/ Toe Protection

FIL
E: 

G:
\gi

s_
pro

jec
ts\

Fa
lco

n_
Cr

ee
k_

DB
PS

\ac
tiv

e\a
pp

s\2
01

11
21

5_
alt

ern
ati

ve
s\s

ub
reg

ion
al_

de
ten

tio
n_

alt
.m

xd
, 1

2/1
9/2

01
1, 

ron
_ra

mo
ld

NOTE: FIGURE MUST BE VIEWED IN COLOR

Figure 5-3
Sub-Regional Detention Alternative

Falcon DBPS
El Paso County, CO

0 0.5 1

Miles

°

Pond Q2 In
(cfs)

Q2 Out
(cfs)

Q100 In
(cfs)

Q100 Out
(cfs)

Required 
Volume (AF)2

Paint Brush Hills Pond #4 PBH 4 38 29 200 150 1.34
Paint Brush Hills Pond A PBH A 35 7 170 140 2.62
Paint Brush Hills Pond B1 PBH B1 80 51 420 270 9.17
Paint Brush Hills Pond B2 PBH B2 51 10 270 180 12.09
Paint Brush Hills Pond C PBH C 56 3 300 140 6.77

Regional Pond MN R MN 65 32 850 820 7.53
Regional Pond R1 R R1 110 77 1,600 1,500 25.00
Regional Pond R2 R R2 140 140 2,100 2,100 7.90

Regional Pond WU South R WU 47 22 1,070 930 39.54
Sub Regional Pond SR1 SR 1 54 42 610 510 11.03
Sub Regional Pond SR2 SR 2 65 65 840 840 2.05
Sub Regional Pond SR3 SR 3 72 72 910 910 1.03
Sub Regional Pond SR4 SR 4 130 27 1,000 730 19.37
Sub Regional Pond SR6 SR 6 74 9 390 200 11.82
The Meadows Pond #1 M 1 11 0 75 2 3.25
The Meadows Pond #2 M 2 28 5 210 99 7.94

Woodmen Hills Pond #1 North WH 1N 65 61 390 260 7.13
Woodmen Hills Pond #1 South WH 1S 61 10 260 260 8.78

Woodmen Hills Pond #2 WH 2 37 10 270 250 9.18
Woodmen Hills Pond #3 WH 3 105 13 530 360 8.35
Woodmen Hills Pond #4 WH 4 110 15 790 260 40.45
Woodmen Hills Pond #5 WH 5 40 1 130 19 4.10
Woodmen Hills Pond H WH H 140 110 750 750 2.66

Notes
1:  Represents future hydrology w ith retrofit existing detention ponds and 5 new  subregional detention ponds
2:  Required volume to highest WSE

Sub Regional Detention Alternative1

Reach Alternative Total (ft)
Protect In Place 30,066
Natural Channel Design 32,359
Small Drop Structures w/ Toe Protection 76,812
Large Drop Structures w/ Toe Protection 0
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2-year 5-year 10-year 25-year 50-year 100-year 2-year 5-year 10-year 25-year 50-year 100-year 2-year 5-year 10-year 25-year 50-year 100-year
ET010 0.15 38 67 90 140 170 200 ET010 0.15 38 0 0 0 0 200 ET010 0.15 38 0 0 0 0 200
ET020 0.21 73 130 170 260 310 360 ET020 0.21 73 0 0 0 0 360 ET020 0.21 73 0 0 0 0 360
ET030 0.20 45 81 110 170 210 240 ET030 0.20 45 0 0 0 0 240 ET030 0.20 45 0 0 0 0 240
ET040 0.15 28 53 72 120 140 170 ET040 0.15 28 0 0 0 0 170 ET040 0.15 28 0 0 0 0 170
ET050 0.12 37 67 89 140 170 200 ET050 0.12 37 0 0 0 0 200 ET050 0.12 37 0 0 0 0 200
ET060 0.29 110 190 250 380 450 530 ET060 0.29 110 0 0 0 0 530 ET060 0.29 110 0 0 0 0 530
ET070 0.25 94 160 220 330 400 460 ET070 0.25 94 0 0 0 0 460 ET070 0.25 94 0 0 0 0 460
ET080 0.29 110 190 250 380 450 520 ET080 0.29 110 0 0 0 0 520 ET080 0.29 110 0 0 0 0 520
ET090 0.12 26 46 61 95 110 130 ET090 0.12 26 0 0 0 0 130 ET090 0.12 26 0 0 0 0 130
ET100 0.05 11 22 31 50 61 72 ET100 0.05 11 0 0 0 0 72 ET100 0.05 11 0 0 0 0 72
ET110 0.23 24 53 76 130 160 200 ET110 0.23 24 0 0 0 0 200 ET110 0.23 24 0 0 0 0 200
ET120 0.11 11 24 34 59 74 89 ET120 0.11 11 0 0 0 0 89 ET120 0.11 11 0 0 0 0 89
ET130 0.13 11 23 33 57 71 85 ET130 0.13 11 0 0 0 0 85 ET130 0.13 11 0 0 0 0 85
ET140 0.27 16 33 48 82 100 120 ET140 0.27 16 0 0 0 0 120 ET140 0.27 16 0 0 0 0 120
ET150 0.18 17 37 53 91 110 140 ET150 0.18 17 0 0 0 0 140 ET150 0.18 17 0 0 0 0 140
ET160 0.19 19 39 55 92 110 140 ET160 0.19 19 0 0 0 0 140 ET160 0.19 19 0 0 0 0 140
FS010 0.12 6 17 26 48 61 75 FS010 0.12 6 0 0 0 0 75 FS010 0.12 6 0 0 0 0 75
JET010 0.15 29 49 64 110 130 150 JET010 0.15 29 0 0 0 0 150 JET010 0.15 29 0 0 0 0 150
JET020 0.36 74 130 170 270 330 390 JET020 0.36 74 0 0 0 0 390 JET020 0.36 9 0 0 0 0 200
JET030 0.56 97 180 250 410 500 580 JET030 0.56 97 0 0 0 0 580 JET030 0.56 45 0 0 0 0 270
JET040 0.71 27 85 140 380 500 570 JET040 0.71 14 0 0 0 0 620 JET040 0.71 10 0 0 0 0 260
JET050 0.83 11 38 88 210 380 530 JET050 0.83 10 0 0 0 0 540 JET050 0.83 10 0 0 0 0 250
JET060 1.11 13 32 68 210 300 430 JET060 1.11 14 0 0 0 0 510 JET060 1.11 13 0 0 0 0 360
JET070 1.36 94 170 220 350 420 480 JET070 1.36 94 0 0 0 0 660 JET070 1.36 94 0 0 0 0 640
JET080 1.66 15 38 61 200 270 350 JET080 1.66 14 0 0 0 0 400 JET080 1.66 15 0 0 0 0 260
JET090 1.78 26 47 81 200 290 390 JET090 1.78 30 0 0 0 0 410 JET090 1.78 30 0 0 0 0 300
JET100 1.83 27 49 83 200 290 390 JET100 1.83 32 0 0 0 0 410 JET100 1.83 32 0 0 0 0 300
JET110 2.05 40 85 120 210 320 440 JET110 2.05 42 0 0 0 0 440 JET110 2.05 42 0 0 0 0 360
JET120 2.16 49 110 160 270 340 450 JET120 2.16 50 0 0 0 0 470 JET120 2.16 50 0 0 0 0 400
JET130 0.13 11 23 33 57 71 85 JET130 0.13 11 0 0 0 0 85 JET130 0.13 11 0 0 0 0 85
JET140 0.40 26 55 80 140 170 200 JET140 0.40 26 0 0 0 0 200 JET140 0.40 26 0 0 0 0 200
JET152 2.57 51 120 180 350 500 650 JET152 2.57 55 0 0 0 0 660 JET152 2.57 55 0 0 0 0 560
JET154 2.74 62 140 200 370 530 680 JET154 2.74 62 0 0 0 0 690 JET154 2.74 62 0 0 0 0 590
JET160 2.93 66 150 230 410 550 710 JET160 2.93 67 0 0 0 0 720 JET160 2.93 67 0 0 0 0 640

JFS010_OUTLET 0.12 6 17 26 48 61 75 JFS010_OUTLET 0.12 6 0 0 0 0 75 JFS010_OUTLET 0.12 6 0 0 0 0 75
JMT010 0.29 1 11 25 62 120 160 JMT010 0.29 5 0 0 0 0 99 JMT010 0.29 5 0 0 0 0 99
JMT020 0.09 26 47 64 100 120 140 JMT020 0.09 26 0 0 0 0 140 JMT020 0.09 26 0 0 0 0 140
JMT030 0.25 50 94 130 200 250 290 JMT030 0.25 50 0 0 0 0 290 JMT030 0.25 50 0 0 0 0 290
JMT040 0.56 110 240 330 520 620 750 JMT040 0.56 110 0 0 0 0 750 JMT040 0.56 110 0 0 0 0 750
JMT050 0.67 120 280 380 590 710 850 JMT050 0.67 120 0 0 0 0 850 JMT050 0.67 120 0 0 0 0 850
JMT060 1.16 130 310 430 700 850 1,000 JMT060 1.16 130 0 0 0 0 1,000 JMT060 1.16 27 0 0 0 0 730
JMT070 1.36 150 350 490 800 980 1,200 JMT070 1.36 150 0 0 0 0 1,200 JMT070 1.36 31 0 0 0 0 840
JMT080 1.42 86 330 490 810 980 1,200 JMT080 1.42 140 0 0 0 0 1,100 JMT080 1.42 32 0 0 0 0 820
JMT090 0.04 9 15 18 25 29 32 JMT090 0.04 1 0 0 0 0 19 JMT090 0.04 1 0 0 0 0 19
JMT102 1.46 91 330 500 820 1,000 1,200 JMT102 1.46 140 0 0 0 0 1,100 JMT102 1.46 33 0 0 0 0 840
JMT104 0.04 9 15 18 25 29 32 JMT104 0.04 1 0 0 0 0 19 JMT104 0.04 1 0 0 0 0 19
JMT106 1.52 92 320 490 820 1,000 1,200 JMT106 1.52 140 0 0 0 0 1,100 JMT106 1.52 33 0 0 0 0 840
JMT110 1.64 94 320 500 830 1,000 1,200 JMT110 1.64 140 0 0 0 0 1,100 JMT110 1.64 34 0 0 0 0 860
JWT010 0.14 9 21 32 58 73 89 JWT010 0.14 9 0 0 0 0 89 JWT010 0.14 9 0 0 0 0 89
JWT020 0.07 4 10 15 27 34 42 JWT020 0.07 4 0 0 0 0 42 JWT020 0.07 4 0 0 0 0 42
JWT030 0.14 9 20 30 55 69 85 JWT030 0.14 9 0 0 0 0 85 JWT030 0.14 9 0 0 0 0 85
JWT042 0.28 15 37 57 110 140 170 JWT042 0.28 15 0 0 0 0 170 JWT042 0.28 15 0 0 0 0 170
JWT044 0.46 24 59 89 170 210 260 JWT044 0.46 24 0 0 0 0 260 JWT044 0.46 24 0 0 0 0 260
JWT050 0.85 43 110 170 310 390 480 JWT050 0.85 43 0 0 0 0 480 JWT050 0.85 43 0 0 0 0 480
JWT070 0.17 14 33 49 87 110 130 JWT070 0.17 14 0 0 0 0 130 JWT070 0.17 14 0 0 0 0 130
JWT080 1.09 54 140 210 400 500 610 JWT080 1.09 54 0 0 0 0 610 JWT080 1.09 42 0 0 0 0 510
JWT090 1.43 68 160 250 480 610 730 JWT090 1.43 60 0 0 0 0 770 JWT090 1.43 47 0 0 0 0 620
JWT110 1.63 77 170 280 530 690 840 JWT110 1.63 69 0 0 0 0 880 JWT110 1.63 51 0 0 0 0 680
JWT120 1.77 85 190 300 570 730 920 JWT120 1.77 73 0 0 0 0 950 JWT120 1.77 55 0 0 0 0 710
JWT140 0.13 32 59 80 130 150 180 JWT140 0.13 32 0 0 0 0 180 JWT140 0.13 32 0 0 0 0 180
JWT150 0.36 15 19 39 97 140 170 JWT150 0.36 10 0 0 0 0 180 JWT150 0.36 10 0 0 0 0 180
JWT160 0.47 35 64 85 130 160 190 JWT160 0.47 35 0 0 0 0 190 JWT160 0.47 35 0 0 0 0 190
JWT172 2.24 99 210 320 600 760 960 JWT172 2.24 79 0 0 0 0 980 JWT172 2.24 63 0 0 0 0 830
JWT174 2.36 100 210 330 610 780 990 JWT174 2.36 81 0 0 0 0 1,000 JWT174 2.36 65 0 0 0 0 840

Falcon DBPS
Peak Flow Results

Hydrologic Element Area (sq mi) Future Peak Flows (cfs) - Regional Detention Hydrologic Element Area (sq mi) Future Peak Flows (cfs) - Sub Regional DetentionHydrologic Element Area (sq mi) Future Peak Flows (cfs)
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2-year 5-year 10-year 25-year 50-year 100-year 2-year 5-year 10-year 25-year 50-year 100-year 2-year 5-year 10-year 25-year 50-year 100-year

Falcon DBPS
Peak Flow Results

Hydrologic Element Area (sq mi) Future Peak Flows (cfs) - Regional Detention Hydrologic Element Area (sq mi) Future Peak Flows (cfs) - Sub Regional DetentionHydrologic Element Area (sq mi) Future Peak Flows (cfs)

JWT180 2.46 100 220 330 620 800 1,000 JWT180 2.46 83 0 0 0 0 1,000 JWT180 2.46 66 0 0 0 0 850
JWT190 0.06 4 7 12 26 35 43 JWT190 0.06 0 0 0 0 0 2 JWT190 0.06 0 0 0 0 0 2
JWT200 2.82 110 230 360 690 890 1,200 JWT200 2.82 89 0 0 0 0 1,200 JWT200 2.82 72 0 0 0 0 910
JWT210 3.09 120 250 400 760 990 1,300 JWT210 3.09 97 0 0 0 0 1,300 JWT210 3.09 81 0 0 0 0 1,000
JWT220 0.19 47 85 110 180 210 250 JWT220 0.19 47 0 0 0 0 250 JWT220 0.19 47 0 0 0 0 250
JWT232 3.28 120 260 410 790 1,000 1,400 JWT232 3.28 100 0 0 0 0 1,400 JWT232 3.28 85 0 0 0 0 1,100
JWT234 3.47 130 270 420 810 1,000 1,400 JWT234 3.47 100 0 0 0 0 1,400 JWT234 3.47 89 0 0 0 0 1,100
JWT240 3.55 83 200 380 770 940 1,100 JWT240 3.55 50 0 0 0 0 1,200 JWT240 3.55 42 0 0 0 0 970
JWT250 3.70 85 210 390 780 950 1,100 JWT250 3.70 65 0 0 0 0 1,200 JWT250 3.70 64 0 0 0 0 980
JWT260 3.84 86 210 390 790 970 1,100 JWT260 3.84 70 0 0 0 0 1,200 JWT260 3.84 70 0 0 0 0 1,000
JWT270 0.03 11 20 27 41 49 57 JWT270 0.03 11 0 0 0 0 57 JWT270 0.03 11 0 0 0 0 57
JWT280 0.27 33 70 100 170 210 250 JWT280 0.27 33 0 0 0 0 250 JWT280 0.27 33 0 0 0 0 250
JWT292 3.87 86 210 390 790 970 1,100 JWT292 3.87 73 0 0 0 0 1,200 JWT292 3.87 73 0 0 0 0 1,000
JWT294 4.13 96 210 400 800 990 1,100 JWT294 4.13 95 0 0 0 0 1,300 JWT294 4.13 95 0 0 0 0 1,000
JWT296 5.88 160 410 620 1,100 1,400 1,700 JWT296 5.88 79 0 0 0 0 1,700 JWT296 5.88 77 0 0 0 0 1,500
JWT300 0.10 12 26 36 62 76 92 JWT300 0.10 12 0 0 0 0 92 JWT300 0.10 12 0 0 0 0 92
JWT310 6.25 160 420 640 1,100 1,400 1,700 JWT310 6.25 81 0 0 0 0 1,700 JWT310 6.25 79 0 0 0 0 1,500
JWT320 6.46 160 410 630 1,100 1,400 1,700 JWT320 6.46 82 0 0 0 0 1,700 JWT320 6.46 80 0 0 0 0 1,500
JWT330 0.33 32 68 98 170 210 250 JWT330 0.33 32 0 0 0 0 250 JWT330 0.33 32 0 0 0 0 250
JWT352 9.69 210 530 820 1,400 2,000 2,400 JWT352 9.69 110 0 0 0 0 2,300 JWT352 9.69 130 0 0 0 0 2,100
JWT354 10.30 230 560 870 1,500 2,000 2,500 JWT354 10.30 140 0 0 0 0 2,400 JWT354 10.30 140 0 0 0 0 2,100
JWT360 0.07 7 15 21 37 46 55 JWT360 0.07 7 0 0 0 0 55 JWT360 0.07 7 0 0 0 0 55
JWT372 10.36 230 560 860 1,500 2,000 2,500 JWT372 10.36 140 0 0 0 0 2,400 JWT372 10.36 140 0 0 0 0 2,100

JWT374_OUTLET 10.58 230 560 860 1,500 2,000 2,500 JWT374_OUTLET 10.58 140 0 0 0 0 2,400 JWT374_OUTLET 10.58 140 0 0 0 0 2,100
MT010 0.29 28 58 82 140 170 210 MT010 0.29 28 0 0 0 0 210 MT010 0.29 28 0 0 0 0 210
MT020 0.09 26 47 64 100 120 140 MT020 0.09 26 0 0 0 0 140 MT020 0.09 26 0 0 0 0 140
MT030 0.16 39 73 100 160 190 230 MT030 0.16 39 0 0 0 0 230 MT030 0.16 39 0 0 0 0 230
MT040 0.31 95 160 220 330 390 460 MT040 0.31 95 0 0 0 0 460 MT040 0.31 95 0 0 0 0 460
MT050 0.12 17 33 46 76 92 110 MT050 0.12 17 0 0 0 0 110 MT050 0.12 17 0 0 0 0 110
MT060 0.19 30 59 83 140 170 200 MT060 0.19 30 0 0 0 0 200 MT060 0.19 30 0 0 0 0 200
MT070 0.20 25 50 69 110 140 170 MT070 0.20 25 0 0 0 0 170 MT070 0.20 25 0 0 0 0 170
MT080 0.06 62 92 110 150 170 190 MT080 0.06 62 0 0 0 0 190 MT080 0.06 62 0 0 0 0 190
MT090 0.04 40 59 73 100 110 130 MT090 0.04 40 0 0 0 0 130 MT090 0.04 40 0 0 0 0 130
MT100 0.06 17 30 40 63 75 88 MT100 0.06 17 0 0 0 0 88 MT100 0.06 17 0 0 0 0 88
MT110 0.12 19 36 50 81 99 120 MT110 0.12 19 0 0 0 0 120 MT110 0.12 19 0 0 0 0 120

Paint Brush Hills Pond #4 0.15 29 49 64 110 130 150 Paint Brush Hills Pond #4 0.15 29 0 0 0 0 150 Paint Brush Hills Pond #4 0.15 29 0 0 0 0 150
Paint Brush Hills Pond A 0.10 10 18 24 64 97 130 Paint Brush Hills Pond A 0.10 7 0 0 0 0 140 Paint Brush Hills Pond A 0.10 7 0 0 0 0 140
Paint Brush Hills Pond B1 0.36 51 100 140 190 210 270 Paint Brush Hills Pond B1 0.36 51 0 0 0 0 270 Paint Brush Hills Pond B1 0.36 51 0 0 0 0 270
Paint Brush Hills Pond B2 0.36 15 19 39 97 140 170 Paint Brush Hills Pond B2 0.36 10 0 0 0 0 180 Paint Brush Hills Pond B2 0.36 10 0 0 0 0 180
Paint Brush Hills Pond C 0.19 11 14 23 56 74 160 Paint Brush Hills Pond C 0.19 3 0 0 0 0 140 Paint Brush Hills Pond C 0.19 3 0 0 0 0 140

Regional Pond MN 1.42 86 330 490 810 980 1,200 Regional Pond MN 1.42 140 0 0 0 0 1,100 Regional Pond MN 1.42 32 0 0 0 0 820
Regional Pond WU Diversion 3.55 83 230 380 770 1,000 1,300 Regional Pond R1 5.88 79 0 0 0 0 1,700 Regional Pond R1 5.88 77 0 0 0 0 1,500
Regional Pond WU North 3.55 110 270 420 810 1,100 1,400 Regional Pond R2 10.36 140 0 0 0 0 2,400 Regional Pond R2 10.36 140 0 0 0 0 2,100
Regional Pond WU South 3.55 55 170 340 730 900 1,000 Regional Pond WU Diversion 3.55 68 0 0 0 0 1,300 Regional Pond WU Diversion 3.55 47 0 0 0 0 1,100

RET020 0.15 29 49 64 100 130 150 Regional Pond WU North 3.55 97 0 0 0 0 1,400 Regional Pond WU North 3.55 71 0 0 0 0 1,100
RET030 0.36 71 130 170 270 320 380 Regional Pond WU South 3.55 27 0 0 0 0 1,200 Regional Pond WU South 3.55 22 0 0 0 0 930
RET040 0.56 95 180 250 400 490 580 RET020 0.15 29 0 0 0 0 150 RET020 0.15 29 0 0 0 0 150
RET050 0.71 27 85 140 370 490 570 RET030 0.36 71 0 0 0 0 380 RET030 0.36 9 0 0 0 0 190
RET060 0.83 11 38 88 210 370 530 RET040 0.56 95 0 0 0 0 580 RET040 0.56 45 0 0 0 0 270
RET070 1.11 13 32 68 210 300 430 RET050 0.71 14 0 0 0 0 620 RET050 0.71 10 0 0 0 0 260
RET080 1.36 65 120 170 270 340 420 RET060 0.83 10 0 0 0 0 540 RET060 0.83 10 0 0 0 0 250
RET090 1.66 15 38 61 200 270 350 RET070 1.11 14 0 0 0 0 510 RET070 1.11 13 0 0 0 0 360
RET100 1.78 26 47 81 200 290 390 RET080 1.36 65 0 0 0 0 560 RET080 1.36 65 0 0 0 0 520
RET110 1.83 27 49 83 200 290 390 RET090 1.66 14 0 0 0 0 400 RET090 1.66 15 0 0 0 0 260
RET120 2.05 39 84 120 210 320 430 RET100 1.78 30 0 0 0 0 410 RET100 1.78 30 0 0 0 0 300
RET140 0.13 11 23 33 57 70 85 RET110 1.83 32 0 0 0 0 410 RET110 1.83 32 0 0 0 0 300
RET152 2.16 49 110 150 270 340 450 RET120 2.05 42 0 0 0 0 440 RET120 2.05 42 0 0 0 0 350
RET154 0.40 26 55 80 140 170 200 RET140 0.13 11 0 0 0 0 85 RET140 0.13 11 0 0 0 0 85
RET156 2.57 50 120 180 350 500 650 RET152 2.16 49 0 0 0 0 470 RET152 2.16 49 0 0 0 0 400
RET162 2.74 59 130 200 360 530 680 RET154 0.40 26 0 0 0 0 200 RET154 0.40 26 0 0 0 0 200
RET164 2.93 66 150 230 410 550 710 RET156 2.57 55 0 0 0 0 660 RET156 2.57 55 0 0 0 0 560
RMT030 0.09 25 47 63 100 120 140 RET162 2.74 59 0 0 0 0 690 RET162 2.74 59 0 0 0 0 590
RMT040 0.25 49 93 130 200 250 290 RET164 2.93 66 0 0 0 0 720 RET164 2.93 66 0 0 0 0 630
RMT050 0.56 110 240 330 520 620 750 RMT030 0.09 25 0 0 0 0 140 RMT030 0.09 25 0 0 0 0 140
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2-year 5-year 10-year 25-year 50-year 100-year 2-year 5-year 10-year 25-year 50-year 100-year 2-year 5-year 10-year 25-year 50-year 100-year

Falcon DBPS
Peak Flow Results

Hydrologic Element Area (sq mi) Future Peak Flows (cfs) - Regional Detention Hydrologic Element Area (sq mi) Future Peak Flows (cfs) - Sub Regional DetentionHydrologic Element Area (sq mi) Future Peak Flows (cfs)

RMT062 0.29 1 11 25 62 110 160 RMT040 0.25 49 0 0 0 0 290 RMT040 0.25 49 0 0 0 0 290
RMT064 0.67 120 270 370 590 710 850 RMT050 0.56 110 0 0 0 0 750 RMT050 0.56 110 0 0 0 0 750
RMT070 1.16 130 310 430 690 840 1,000 RMT062 0.29 5 0 0 0 0 99 RMT062 0.29 5 0 0 0 0 99
RMT080 1.36 150 350 490 800 980 1,200 RMT064 0.67 120 0 0 0 0 850 RMT064 0.67 120 0 0 0 0 850
RMT090 0.04 9 15 18 25 29 32 RMT070 1.16 130 0 0 0 0 1,000 RMT070 1.16 27 0 0 0 0 730
RMT102 1.42 86 320 490 800 980 1,200 RMT080 1.36 150 0 0 0 0 1,200 RMT080 1.36 31 0 0 0 0 840
RMT104 0.04 9 15 18 25 29 32 RMT090 0.04 1 0 0 0 0 19 RMT090 0.04 1 0 0 0 0 19
RMT106 1.46 91 320 490 810 990 1,200 RMT102 1.42 140 0 0 0 0 1,100 RMT102 1.42 32 0 0 0 0 820
RMT112 1.52 92 310 490 810 990 1,200 RMT104 0.04 1 0 0 0 0 19 RMT104 0.04 1 0 0 0 0 19
RMT114 1.64 94 320 500 830 1,000 1,200 RMT106 1.46 140 0 0 0 0 1,100 RMT106 1.46 33 0 0 0 0 830
RWT030 0.07 4 10 15 27 34 42 RMT112 1.52 140 0 0 0 0 1,100 RMT112 1.52 33 0 0 0 0 840
RWT042 0.14 9 20 30 54 69 85 RMT114 1.64 140 0 0 0 0 1,100 RMT114 1.64 34 0 0 0 0 860
RWT044 0.14 9 21 32 57 73 89 RWT030 0.07 4 0 0 0 0 42 RWT030 0.07 4 0 0 0 0 42
RWT046 0.28 15 37 57 110 140 170 RWT042 0.14 9 0 0 0 0 85 RWT042 0.14 9 0 0 0 0 85
RWT054 0.46 24 59 89 170 210 260 RWT044 0.14 9 0 0 0 0 89 RWT044 0.14 9 0 0 0 0 89
RWT080 0.17 14 33 48 87 110 130 RWT046 0.28 15 0 0 0 0 170 RWT046 0.28 15 0 0 0 0 170
RWT092 0.85 43 110 170 310 390 480 RWT054 0.46 24 0 0 0 0 260 RWT054 0.46 24 0 0 0 0 260
RWT094 1.09 54 140 210 400 500 610 RWT080 0.17 14 0 0 0 0 130 RWT080 0.17 14 0 0 0 0 130
RWT122 1.43 68 160 250 480 610 730 RWT092 0.85 43 0 0 0 0 480 RWT092 0.85 43 0 0 0 0 480
RWT124 1.63 77 170 280 530 690 840 RWT094 1.09 54 0 0 0 0 610 RWT094 1.09 42 0 0 0 0 510
RWT150 0.13 32 59 79 130 150 180 RWT122 1.43 60 0 0 0 0 770 RWT122 1.43 47 0 0 0 0 620
RWT160 0.36 15 19 39 97 140 170 RWT124 1.63 68 0 0 0 0 880 RWT124 1.63 51 0 0 0 0 680
RWT172 1.77 85 190 300 570 730 920 RWT150 0.13 32 0 0 0 0 180 RWT150 0.13 32 0 0 0 0 180
RWT174 0.47 35 63 84 130 160 180 RWT160 0.36 10 0 0 0 0 180 RWT160 0.36 10 0 0 0 0 180
RWT176 2.24 98 210 320 600 760 960 RWT172 1.77 73 0 0 0 0 950 RWT172 1.77 54 0 0 0 0 710
RWT180 2.36 100 210 330 610 780 990 RWT174 0.47 35 0 0 0 0 190 RWT174 0.47 35 0 0 0 0 190
RWT202 2.46 100 220 330 620 800 1,000 RWT176 2.24 79 0 0 0 0 980 RWT176 2.24 63 0 0 0 0 830
RWT204 0.06 4 7 12 26 34 43 RWT180 2.36 81 0 0 0 0 1,000 RWT180 2.36 65 0 0 0 0 840
RWT210 2.82 110 230 360 690 890 1,200 RWT202 2.46 83 0 0 0 0 1,000 RWT202 2.46 66 0 0 0 0 850
RWT232 3.09 120 250 400 760 990 1,300 RWT204 0.06 0 0 0 0 0 2 RWT204 0.06 0 0 0 0 0 2
RWT234 0.19 47 84 110 180 210 250 RWT210 2.82 89 0 0 0 0 1,200 RWT210 2.82 71 0 0 0 0 910
RWT236 3.28 120 260 410 790 1,000 1,400 RWT232 3.09 97 0 0 0 0 1,300 RWT232 3.09 81 0 0 0 0 1,000
RWT240 3.47 130 270 420 810 1,000 1,400 RWT234 0.19 47 0 0 0 0 250 RWT234 0.19 47 0 0 0 0 250

RWT240_Diversion Reach 0.00 30 37 38 38 39 39 RWT236 3.28 100 0 0 0 0 1,400 RWT236 3.28 85 0 0 0 0 1,100
RWT250 3.55 83 200 380 770 940 1,100 RWT240 3.47 100 0 0 0 0 1,400 RWT240 3.47 86 0 0 0 0 1,100
RWT260 3.70 85 210 380 780 950 1,100 RWT240_Diversion Reach 0.00 28 0 0 0 0 39 RWT240_Diversion Reach 0.00 24 0 0 0 0 39
RWT291 3.84 86 210 390 790 970 1,100 RWT250 3.55 50 0 0 0 0 1,200 RWT250 3.55 42 0 0 0 0 970
RWT292 0.03 11 20 26 41 49 57 RWT260 3.70 62 0 0 0 0 1,200 RWT260 3.70 62 0 0 0 0 980
RWT294 0.27 33 70 100 170 210 250 RWT291 3.84 70 0 0 0 0 1,200 RWT291 3.84 70 0 0 0 0 1,000
RWT295 3.87 86 210 390 790 970 1,100 RWT292 0.03 11 0 0 0 0 57 RWT292 0.03 11 0 0 0 0 57
RWT296 4.13 94 210 400 800 990 1,100 RWT294 0.27 33 0 0 0 0 250 RWT294 0.27 33 0 0 0 0 250
RWT312 0.10 12 25 36 61 76 91 RWT295 3.87 73 0 0 0 0 1,200 RWT295 3.87 73 0 0 0 0 1,000
RWT314 5.88 160 400 620 1,100 1,400 1,700 RWT296 4.13 93 0 0 0 0 1,300 RWT296 4.13 93 0 0 0 0 1,000
RWT320 6.25 160 400 620 1,100 1,400 1,700 RWT312 0.10 12 0 0 0 0 91 RWT312 0.10 12 0 0 0 0 91
RWT344 0.33 32 68 97 170 210 250 RWT314 5.88 79 0 0 0 0 1,700 RWT314 5.88 77 0 0 0 0 1,500
RWT352 6.46 160 400 620 1,100 1,400 1,700 RWT320 6.25 81 0 0 0 0 1,700 RWT320 6.25 79 0 0 0 0 1,500
RWT354 9.69 210 530 820 1,400 2,000 2,400 RWT344 0.33 32 0 0 0 0 250 RWT344 0.33 32 0 0 0 0 250
RWT372 10.30 230 560 860 1,500 2,000 2,500 RWT352 6.46 82 0 0 0 0 1,700 RWT352 6.46 80 0 0 0 0 1,500
RWT374 0.07 7 15 21 36 45 55 RWT354 9.69 110 0 0 0 0 2,300 RWT354 9.69 130 0 0 0 0 2,100
RWT376 10.36 230 550 850 1,500 2,000 2,500 RWT372 10.30 140 0 0 0 0 2,400 RWT372 10.30 140 0 0 0 0 2,100

The Meadows Pond #1 0.06 4 7 12 26 35 43 RWT374 0.07 7 0 0 0 0 55 RWT374 0.07 7 0 0 0 0 55
The Meadows Pond #2 0.29 1 11 25 62 120 160 RWT376 10.36 140 0 0 0 0 2,400 RWT376 10.36 140 0 0 0 0 2,100

Woodmen Hills Pond #1 North 0.71 88 180 260 420 500 570 The Meadows Pond #1 0.06 0 0 0 0 0 2 Sub Regional Pond SR1 1.09 42 0 0 0 0 510
Woodmen Hills Pond #1 South 0.71 27 85 140 380 500 570 The Meadows Pond #2 0.29 5 0 0 0 0 99 Sub Regional Pond SR2 2.36 65 0 0 0 0 840

Woodmen Hills Pond #2 0.83 11 38 88 210 380 530 Woodmen Hills Pond #1 North 0.71 65 0 0 0 0 670 Sub Regional Pond SR3 2.82 72 0 0 0 0 910
Woodmen Hills Pond #3 1.11 13 32 68 210 300 430 Woodmen Hills Pond #1 South 0.71 14 0 0 0 0 620 Sub Regional Pond SR4 1.16 27 0 0 0 0 730
Woodmen Hills Pond #4 1.66 15 38 61 200 270 350 Woodmen Hills Pond #2 0.83 10 0 0 0 0 540 Sub Regional Pond SR6 0.36 9 0 0 0 0 200
Woodmen Hills Pond #5 0.04 9 15 18 25 29 32 Woodmen Hills Pond #3 1.11 14 0 0 0 0 510 The Meadows Pond #1 0.06 0 0 0 0 0 2
Woodmen Hills Pond H 0.56 110 240 330 520 620 750 Woodmen Hills Pond #4 1.66 14 0 0 0 0 400 The Meadows Pond #2 0.29 5 0 0 0 0 99

WT010 0.14 9 21 32 58 73 89 Woodmen Hills Pond #5 0.04 1 0 0 0 0 19 Woodmen Hills Pond #1 North 0.71 61 0 0 0 0 260
WT020 0.07 4 10 15 27 34 42 Woodmen Hills Pond H 0.56 110 0 0 0 0 750 Woodmen Hills Pond #1 South 0.71 10 0 0 0 0 260
WT030 0.08 9 20 29 50 62 75 WT010 0.14 9 0 0 0 0 89 Woodmen Hills Pond #2 0.83 10 0 0 0 0 250
WT040 0.19 9 22 33 60 76 93 WT020 0.07 4 0 0 0 0 42 Woodmen Hills Pond #3 1.11 13 0 0 0 0 360
WT050 0.19 17 37 54 93 120 140 WT030 0.08 9 0 0 0 0 75 Woodmen Hills Pond #4 1.66 15 0 0 0 0 260

Peak Flow Results Appendix C  16/33

dsdrice
Arrow

dsdrice
Arrow



2-year 5-year 10-year 25-year 50-year 100-year 2-year 5-year 10-year 25-year 50-year 100-year 2-year 5-year 10-year 25-year 50-year 100-year

Falcon DBPS
Peak Flow Results

Hydrologic Element Area (sq mi) Future Peak Flows (cfs) - Regional Detention Hydrologic Element Area (sq mi) Future Peak Flows (cfs) - Sub Regional DetentionHydrologic Element Area (sq mi) Future Peak Flows (cfs)

WT060 0.20 14 30 44 77 96 120 WT040 0.19 9 0 0 0 0 93 Woodmen Hills Pond #5 0.04 1 0 0 0 0 19
WT070 0.17 14 33 49 87 110 130 WT050 0.19 17 0 0 0 0 140 Woodmen Hills Pond H 0.56 110 0 0 0 0 750
WT080 0.07 9 19 27 45 56 67 WT060 0.20 14 0 0 0 0 120 WT010 0.14 9 0 0 0 0 89
WT090 0.15 22 46 65 110 140 160 WT070 0.17 14 0 0 0 0 130 WT020 0.07 4 0 0 0 0 42
WT100 0.19 56 100 140 210 260 300 WT080 0.07 9 0 0 0 0 67 WT030 0.08 9 0 0 0 0 75
WT110 0.19 22 47 67 110 140 170 WT090 0.15 22 0 0 0 0 160 WT040 0.19 9 0 0 0 0 93
WT120 0.05 8 16 22 37 46 55 WT100 0.19 56 0 0 0 0 300 WT050 0.19 17 0 0 0 0 140
WT130 0.10 35 61 81 120 150 170 WT110 0.19 22 0 0 0 0 170 WT060 0.20 14 0 0 0 0 120
WT140 0.13 32 59 80 130 150 180 WT120 0.05 8 0 0 0 0 55 WT070 0.17 14 0 0 0 0 130
WT150 0.23 49 86 110 180 210 250 WT130 0.10 35 0 0 0 0 170 WT080 0.07 9 0 0 0 0 67
WT160 0.11 35 64 85 130 160 180 WT140 0.13 32 0 0 0 0 180 WT090 0.15 22 0 0 0 0 160
WT170 0.12 21 43 60 99 120 140 WT150 0.23 49 0 0 0 0 250 WT100 0.19 56 0 0 0 0 300
WT180 0.10 8 17 25 43 54 66 WT160 0.11 35 0 0 0 0 180 WT110 0.19 22 0 0 0 0 170
WT190 0.06 11 23 31 51 63 75 WT170 0.12 21 0 0 0 0 140 WT120 0.05 8 0 0 0 0 55
WT200 0.30 25 52 74 130 160 190 WT180 0.10 8 0 0 0 0 66 WT130 0.10 35 0 0 0 0 170
WT210 0.27 32 60 81 130 160 190 WT190 0.06 11 0 0 0 0 75 WT140 0.13 32 0 0 0 0 180
WT220 0.19 47 85 110 180 210 250 WT200 0.30 25 0 0 0 0 190 WT150 0.23 49 0 0 0 0 250
WT230 0.20 71 120 160 250 300 350 WT210 0.27 32 0 0 0 0 190 WT160 0.11 35 0 0 0 0 180
WT240 0.08 36 61 79 120 140 160 WT220 0.19 47 0 0 0 0 250 WT170 0.12 21 0 0 0 0 140
WT250 0.15 63 110 140 210 250 290 WT230 0.20 71 0 0 0 0 350 WT180 0.10 8 0 0 0 0 66
WT260 0.14 10 21 30 52 64 78 WT240 0.08 36 0 0 0 0 160 WT190 0.06 11 0 0 0 0 75
WT270 0.03 11 20 27 41 49 57 WT250 0.15 63 0 0 0 0 290 WT200 0.30 25 0 0 0 0 190
WT280 0.27 33 70 100 170 210 250 WT260 0.14 10 0 0 0 0 78 WT210 0.27 32 0 0 0 0 190
WT290 0.10 15 31 44 75 92 110 WT270 0.03 11 0 0 0 0 57 WT220 0.19 47 0 0 0 0 250
WT300 0.10 12 26 36 62 76 92 WT280 0.27 33 0 0 0 0 250 WT230 0.20 71 0 0 0 0 350
WT310 0.28 31 67 96 170 210 250 WT290 0.10 15 0 0 0 0 110 WT240 0.08 36 0 0 0 0 160
WT320 0.21 27 56 80 140 170 200 WT300 0.10 12 0 0 0 0 92 WT250 0.15 63 0 0 0 0 290
WT330 0.33 32 68 98 170 210 250 WT310 0.28 31 0 0 0 0 250 WT260 0.14 10 0 0 0 0 78
WT340 0.28 19 40 57 98 120 150 WT320 0.21 27 0 0 0 0 200 WT270 0.03 11 0 0 0 0 57
WT350 0.30 38 79 110 190 230 280 WT330 0.33 32 0 0 0 0 250 WT280 0.27 33 0 0 0 0 250
WT360 0.07 7 15 21 37 46 55 WT340 0.28 19 0 0 0 0 150 WT290 0.10 15 0 0 0 0 110
WT370 0.21 7 23 38 76 99 120 WT350 0.30 38 0 0 0 0 280 WT300 0.10 12 0 0 0 0 92

WT360 0.07 7 0 0 0 0 55 WT310 0.28 31 0 0 0 0 250
WT370 0.21 7 0 0 0 0 120 WT320 0.21 27 0 0 0 0 200

WT330 0.33 32 0 0 0 0 250
WT340 0.28 19 0 0 0 0 150
WT350 0.30 38 0 0 0 0 280
WT360 0.07 7 0 0 0 0 55
WT370 0.21 7 0 0 0 0 120
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APPENDIX B
Hydrologic Computations



Figure 3-1

Falcon DBPS
El Paso County, CO

Routing Schematic

DRAWING NOT TO SCALE

MT060

SR 4

a

SCHOOL



Current HMS Model



HEC-HMS 3.5 [H:\Challenger Homes Inc\CO, El Paso County-CLH000017-Bent Grass West PUD...

Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(AC-FT)

WT020 0.0671383 41.9 01Jan2011, 06:21 4.8
JWT020 0.0671383 41.9 01Jan2011, 06:21 4.8
RWT030 0.0671383 41.9 01Jan2011, 06:29 4.8
WT030 0.0764732 75.3 01Jan2011, 06:07 5.5
JWT030 0.1436115 85.4 01Jan2011, 06:09 10.3
RWT042 0.1436115 85.3 01Jan2011, 06:15 10.3
WT010 0.1353300 88.9 01Jan2011, 06:17 9.3
JWT010 0.1353300 88.9 01Jan2011, 06:17 9.3
RWT044 0.1353300 88.8 01Jan2011, 06:24 9.3
JWT042 0.2789415 167.0 01Jan2011, 06:21 19.6
RWT046 0.2789415 166.7 01Jan2011, 06:28 19.6
WT040 0.1850600 92.7 01Jan2011, 06:28 12.8
JWT044 0.4640015 259.4 01Jan2011, 06:28 32.4
RWT054 0.4640015 258.8 01Jan2011, 06:35 32.3
WT060 0.1956300 116.8 01Jan2011, 06:26 15.1
WT050 0.1899300 139.4 01Jan2011, 06:19 15.3
JWT050 0.8495615 475.4 01Jan2011, 06:31 62.7
RWT092 0.8495615 475.2 01Jan2011, 06:32 62.7
WT070 0.1711000 133.9 01Jan2011, 06:12 11.8
JWT070 0.1711000 133.9 01Jan2011, 06:12 11.8
RWT080 0.1711000 133.4 01Jan2011, 06:22 11.8
WT080 0.0691596 67.3 01Jan2011, 06:10 5.6
Sub Regional Pond SR1 1.0898211 513.2 01Jan2011, 06:40 78.4
JWT080 1.0898211 513.2 01Jan2011, 06:40 78.4
RWT094 1.0898211 512.4 01Jan2011, 06:45 78.3
WT100-REV 0.1292700 203.0 01Jan2011, 06:04 12.9
W26-REV 0.0720000 103.6 01Jan2011, 06:03 6.4
WS3-1 0.0720000 102.8 01Jan2011, 06:10 6.4
Paint Brush Hills Pond C 0.2012700 64.4 01Jan2011, 06:26 19.2
WT090 0.1533300 162.4 01Jan2011, 06:09 12.8
JWT090 1.4444211 595.9 01Jan2011, 06:44 110.2
RWT122 1.4444211 595.5 01Jan2011, 06:45 110.2
WT110 0.1942800 169.9 01Jan2011, 06:14 16.2
JWT110 1.6387011 651.0 01Jan2011, 06:43 126.4
RWT124 1.6387011 650.8 01Jan2011, 06:47 126.3
WT130-REV 0.1016250 130.0 01Jan2011, 06:11 10.9
Paint Brush Hills Pond A 0.1016250 53.8 01Jan2011, 06:32 10.9
WT120-REV 0.0430300 51.1 01Jan2011, 06:08 3.8
JWT120 1.7833561 703.6 01Jan2011, 06:46 140.9
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Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(AC-FT)

RWT172 1.7833561 702.5 01Jan2011, 06:58 140.5
WT140-REV 0.1445300 194.2 01Jan2011, 06:12 16.8
JWT140 0.1445300 194.2 01Jan2011, 06:12 16.8
RWT150 0.1445300 193.3 01Jan2011, 06:22 16.8
WT150-REV 0.1308100 202.5 01Jan2011, 06:08 15.0
Paint Brush Hills Pond B1 0.2753400 235.6 01Jan2011, 06:29 31.8
W34B2-REV 0.0935900 141.8 01Jan2011, 06:07 10.2
Paint Brush Hills Pond B2 0.3689300 234.3 01Jan2011, 06:43 38.9
JWT150 0.3689300 234.3 01Jan2011, 06:43 38.9
RWT160 0.3689300 234.2 01Jan2011, 06:49 38.8
WT160-REV 0.0734800 109.9 01Jan2011, 06:06 7.5
JWT160 0.4424100 244.8 01Jan2011, 06:48 46.3
RWT174 0.4424100 244.7 01Jan2011, 06:56 46.2
WT170-REV 0.1060150 85.2 01Jan2011, 06:19 9.2
W34-CY-REV 0.0465469 38.1 01Jan2011, 06:16 3.8
JWT172 2.3783280 981.9 01Jan2011, 06:56 199.7
RWT176 2.3783280 981.6 01Jan2011, 06:57 199.7
Sub Regional Pond SR2 2.3783280 972.9 01Jan2011, 07:01 194.8
JWT174 2.3783280 972.9 01Jan2011, 07:01 194.8
RWT180 2.3783280 972.1 01Jan2011, 07:10 194.2
WT180-REV 0.0409400 29.3 01Jan2011, 06:19 3.2
JWT180 2.4192680 978.0 01Jan2011, 07:10 197.4
RWT202 2.4192680 977.3 01Jan2011, 07:21 196.8
WT200 0.3017100 186.8 01Jan2011, 06:30 26.0
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
WT230 0.1981800 346.7 01Jan2011, 06:05 23.1
JWT234 3.4316041 1155.6 01Jan2011, 07:26 297.0
RWT240 3.4316041 1155.0 01Jan2011, 07:29 296.8
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Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(AC-FT)

RWT240 3.4316041 1155.0 01Jan2011, 07:29 296.8
WT240 0.0761461 160.3 01Jan2011, 06:01 9.1
Regional Pond WU North 3.5077502 1160.9 01Jan2011, 07:30 304.7
Regional Pond WU Dive... 3.5077502 1122.2 01Jan2011, 07:30 261.4
Old Meridian 0.0335900 85.0 01Jan2011, 06:07 6.1
RWT-OM 0.0335900 84.2 01Jan2011, 06:12 6.1
Regional Pond WU South 3.5413402 997.3 01Jan2011, 07:47 255.2
RWT240_Diversion Reach 0.0000000 38.8 01Jan2011, 07:35 43.1
JWT240 3.5413402 1036.0 01Jan2011, 07:47 298.4
RWT250 3.5413402 1035.7 01Jan2011, 07:48 298.3
WT250 0.1469500 291.4 01Jan2011, 06:02 17.1
JWT250 3.6882902 1048.0 01Jan2011, 07:48 315.4
RWT260 3.6882902 1047.5 01Jan2011, 07:58 314.3
WT260 0.1388002 77.5 01Jan2011, 06:34 11.5
JWT260 3.8270904 1061.8 01Jan2011, 07:58 325.9
RWT291 3.8270904 1061.7 01Jan2011, 08:00 325.6
WT270 0.0324738 57.1 01Jan2011, 06:04 3.6
JWT270 0.0324738 57.1 01Jan2011, 06:04 3.6
RWT292 0.0324738 56.9 01Jan2011, 06:08 3.5
JWT292 3.8595642 1064.3 01Jan2011, 08:00 329.2
RWT295 3.8595642 1064.2 01Jan2011, 08:01 329.0
WT280 0.2669500 251.8 01Jan2011, 06:12 22.3
JWT280 0.2669500 251.8 01Jan2011, 06:12 22.3
RWT294 0.2669500 251.2 01Jan2011, 06:15 22.2
JWT294 4.1265142 1082.0 01Jan2011, 08:01 351.3
RWT296 4.1265142 1081.4 01Jan2011, 08:07 350.6
MT040 0.3084200 455.2 01Jan2011, 06:11 38.1
MT030 0.1566300 228.6 01Jan2011, 06:05 15.1
MT020 0.0902033 143.1 01Jan2011, 06:04 9.0
JMT020 0.0902033 143.1 01Jan2011, 06:04 9.0
RMT030 0.0902033 141.8 01Jan2011, 06:17 8.9
JMT030 0.2468333 294.4 01Jan2011, 06:07 24.0
RMT040 0.2468333 293.0 01Jan2011, 06:11 24.0
Woodmen Hills Pond H 0.5552533 751.7 01Jan2011, 06:11 61.7
JMT040 0.5552533 751.7 01Jan2011, 06:11 61.7
RMT050 0.5552533 745.8 01Jan2011, 06:14 61.7
MT010 0.2898900 139.9 01Jan2011, 06:24 17.7
The Meadows Pond #2 0.2898900 72.6 01Jan2011, 06:51 14.4
JMT010 0.2898900 72.6 01Jan2011, 06:51 14.4
RMT062 0.2898900 72.5 01Jan2011, 07:02 14.4
MT060a 0.0311000 48.5 01Jan2011, 06:03 2.9
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Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(AC-FT)

MT060a 0.0311000 48.5 01Jan2011, 06:03 2.9
School Site 0.3209900 70.2 01Jan2011, 07:12 15.9
JMT060a 0.3209900 70.2 01Jan2011, 07:12 15.9
RMT060a 0.3209900 70.2 01Jan2011, 07:17 15.8
MT050 0.1186100 109.7 01Jan2011, 06:18 11.4
JMT050 0.9948533 852.0 01Jan2011, 06:14 88.9
RMT064 0.9948533 847.2 01Jan2011, 06:21 88.8
MT060 0.1588000 196.8 01Jan2011, 06:08 14.7
Sub Regional Pond SR4 1.1536533 612.5 01Jan2011, 06:38 89.3
JMT060 1.1536533 612.5 01Jan2011, 06:38 89.3
RMT070 1.1536533 609.7 01Jan2011, 06:44 89.1
MT070 0.1994800 170.2 01Jan2011, 06:22 19.6
JMT070 1.3531333 715.5 01Jan2011, 06:42 108.7
RMT080 1.3531333 714.6 01Jan2011, 06:44 108.7
MT080 0.0638371 191.9 01Jan2011, 06:00 11.0
Regional Pond MN 1.4169704 691.1 01Jan2011, 06:49 117.1
JMT080 1.4169704 691.1 01Jan2011, 06:49 117.1
RMT102 1.4169704 688.3 01Jan2011, 06:56 116.9
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 703.3 01Jan2011, 06:56 122.8
RMT106 1.4604807 697.7 01Jan2011, 06:58 122.7
MT100 0.0557682 88.2 01Jan2011, 06:05 5.9
JMT106 1.5162489 704.5 01Jan2011, 06:58 128.6
RMT112 1.5162489 701.0 01Jan2011, 07:10 127.9
MT110 0.1163900 117.4 01Jan2011, 06:16 11.5
JMT110 1.6326389 720.0 01Jan2011, 07:10 139.5
RMT114 1.6326389 718.9 01Jan2011, 07:15 139.2
WT290 0.1037800 110.3 01Jan2011, 06:09 8.7
Regional Pond R1 5.8629331 1361.9 01Jan2011, 08:07 490.9
JWT296 5.8629331 1361.9 01Jan2011, 08:07 490.9
RWT314 5.8629331 1361.6 01Jan2011, 08:13 489.9
WT300 0.0970199 91.6 01Jan2011, 06:12 8.1
JWT300 0.0970199 91.6 01Jan2011, 06:12 8.1
RWT312 0.0970199 91.1 01Jan2011, 06:29 8.1
WT310 0.2774200 246.7 01Jan2011, 06:13 22.3
JWT310 6.2373730 1385.2 01Jan2011, 08:12 520.3
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Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(AC-FT)

JWT310 6.2373730 1385.2 01Jan2011, 08:12 520.3
RWT320 6.2373730 1384.4 01Jan2011, 08:18 519.3
WT320 0.2061400 200.6 01Jan2011, 06:11 17.2
JWT320 6.4435130 1395.9 01Jan2011, 08:17 536.5
RWT352 6.4435130 1395.0 01Jan2011, 08:27 535.3
ET020 0.2131700 360.5 01Jan2011, 06:06 24.8
ET010 0.1451300 198.3 01Jan2011, 06:11 16.4
Paint Brush Hills Pond #4 0.1451300 150.9 01Jan2011, 06:20 16.3
JET010 0.1451300 150.9 01Jan2011, 06:20 16.3
RET020 0.1451300 150.0 01Jan2011, 06:37 16.3
Sub Regional Pond SR6 0.3583000 195.4 01Jan2011, 06:41 37.9
JET020 0.3583000 195.4 01Jan2011, 06:41 37.9
RET030 0.3583000 194.9 01Jan2011, 07:02 37.5
ET030 0.2042800 242.0 01Jan2011, 06:15 23.0
JET030 0.5625800 266.0 01Jan2011, 06:43 60.5
RET040 0.5625800 265.2 01Jan2011, 06:50 60.3
Woodmen Hills Pond #1... 0.7117200 263.5 01Jan2011, 07:09 75.5
ET040 0.1491400 165.7 01Jan2011, 06:14 15.3
Woodmen Hills Pond #1... 0.7117200 261.1 01Jan2011, 07:18 69.5
JET040 0.7117200 261.1 01Jan2011, 07:18 69.5
RET050 0.7117200 261.1 01Jan2011, 07:23 69.4
ET050 0.1171900 197.1 01Jan2011, 06:03 11.6
Woodmen Hills Pond #2 0.8289100 250.3 01Jan2011, 07:46 79.3
JET050 0.8289100 250.3 01Jan2011, 07:46 79.3
RET060 0.8289100 250.3 01Jan2011, 07:53 79.1
ET060 0.2854300 529.3 01Jan2011, 06:01 29.3
Woodmen Hills Pond #3 1.1143400 360.9 01Jan2011, 06:06 105.9
JET060 1.1143400 360.9 01Jan2011, 06:06 105.9
RET070 1.1143400 356.7 01Jan2011, 06:16 105.6
ET070 0.2497500 461.0 01Jan2011, 06:02 27.3
JET070 1.3640900 636.4 01Jan2011, 06:04 132.9
RET080 1.3640900 517.5 01Jan2011, 06:23 131.3
ET080 0.2916400 517.9 01Jan2011, 06:07 37.1
Woodmen Hills Pond #4 1.6557300 288.0 01Jan2011, 07:00 139.2
JET080 1.6557300 288.0 01Jan2011, 07:00 139.2
RET090 1.6557300 287.3 01Jan2011, 07:03 139.0
ET090 0.1242400 133.0 01Jan2011, 06:22 14.9
JET090 1.7799700 330.8 01Jan2011, 06:59 153.9
RET100 1.7799700 330.7 01Jan2011, 07:01 153.8
ET100 0.0480615 72.0 01Jan2011, 06:02 4.0
JET100 1.8280315 335.4 01Jan2011, 07:01 157.8



Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(AC-FT)

JET100 1.8280315 335.4 01Jan2011, 07:01 157.8
RET110 1.8280315 335.2 01Jan2011, 07:05 157.6
ET110 0.2260300 198.8 01Jan2011, 06:12 17.5
JET110 2.0540615 362.1 01Jan2011, 07:03 175.1
RET120 2.0540615 361.3 01Jan2011, 07:09 174.7
ET120 0.1091300 89.4 01Jan2011, 06:14 8.5
JET120 2.1631915 403.2 01Jan2011, 06:17 183.2
RET152 2.1631915 402.2 01Jan2011, 06:24 182.9
ET130 0.1348100 85.4 01Jan2011, 06:27 11.2
JET130 0.1348100 85.4 01Jan2011, 06:27 11.2
RET140 0.1348100 84.7 01Jan2011, 06:54 11.1
ET140 0.2675900 122.8 01Jan2011, 06:46 22.2
JET140 0.4024000 204.8 01Jan2011, 06:51 33.3
RET154 0.4024000 204.4 01Jan2011, 07:05 33.2
JET152 2.5655915 572.3 01Jan2011, 07:10 216.1
RET156 2.5655915 572.0 01Jan2011, 07:14 215.8
ET150 0.1777300 136.2 01Jan2011, 06:18 14.3
JET154 2.7433215 595.8 01Jan2011, 07:12 230.1
RET162 2.7433215 595.1 01Jan2011, 07:25 228.9
ET160 0.1889200 137.2 01Jan2011, 06:23 16.3
JET160 2.9322415 633.6 01Jan2011, 06:38 245.2
RET164 2.9322415 629.0 01Jan2011, 06:47 244.7
WT350 0.3037700 276.7 01Jan2011, 06:14 26.3
JWT352 9.6795245 1942.0 01Jan2011, 07:42 806.3
RWT354 9.6795245 1941.9 01Jan2011, 07:42 806.3
WT330 0.3266800 249.3 01Jan2011, 06:19 27.2
JWT330 0.3266800 249.3 01Jan2011, 06:19 27.2



Project: Aug15_Working_Falcon_DBPS_S
Simulation Run: FU 100-yr Reservoir: School Site

Start of Run: 01Jan2011, 00:00 Basin Model: Falcon_DBPS_Future
End of Run: 02Jan2011, 00:00 Meteorologic Model: 100-yr
Compute Time: 22Jan2021, 16:58:57 Control Specifications: 24-hr Storm

Volume Units: AC-FT

Computed Results

Peak Inflow : 75.8 (CFS) Date/Time of Peak Inflow : 01Jan2011, 07:02
Peak Outflow : 70.2 (CFS) Date/Time of Peak Outflow : 01Jan2011, 07:12
Total Inflow : 17.2 (AC-FT) Peak Storage : 2.2 (AC-FT)
Total Outflow : 15.9 (AC-FT) Peak Elevation : 6957.8 (FT)



Project: Aug15_Working_Falcon_DBPS_S
Simulation Run: FU 100-yr Reservoir: Sub Regional Pond SR4

Start of Run: 01Jan2011, 00:00 Basin Model: Falcon_DBPS_Future
End of Run: 02Jan2011, 00:00 Meteorologic Model: 100-yr
Compute Time: 22Jan2021, 16:58:57 Control Specifications: 24-hr Storm

Volume Units: AC-FT

Computed Results

Peak Inflow : 951.4 (CFS) Date/Time of Peak Inflow : 01Jan2011, 06:20
Peak Outflow : 612.5 (CFS) Date/Time of Peak Outflow : 01Jan2011, 06:38
Total Inflow : 103.5 (AC-FT) Peak Storage : 26.2 (AC-FT)
Total Outflow : 89.3 (AC-FT) Peak Elevation : 6896.9 (FT)



Project: Aug15_Working_Falcon_DBPS_S
Simulation Run: FU 100-yr Reservoir: Regional Pond MN

Start of Run: 01Jan2011, 00:00 Basin Model: Falcon_DBPS_Future
End of Run: 02Jan2011, 00:00 Meteorologic Model: 100-yr
Compute Time: 22Jan2021, 16:58:57 Control Specifications: 24-hr Storm

Volume Units: AC-FT

Computed Results

Peak Inflow : 724.7 (CFS) Date/Time of Peak Inflow : 01Jan2011, 06:44
Peak Outflow : 691.1 (CFS) Date/Time of Peak Outflow : 01Jan2011, 06:49
Total Inflow : 119.7 (AC-FT) Peak Storage : 6.7 (AC-FT)
Total Outflow : 117.1 (AC-FT) Peak Elevation : 6853.6 (FT)



HEC-HMS 3.5 [H:\Challenger Homes Inc\CO, El Paso County-CLH000017-Bent Grass West PUD...

Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(AC-FT)

WT020 0.0671383 10.3 01Jan2011, 06:23 1.4
JWT020 0.0671383 10.3 01Jan2011, 06:23 1.4
RWT030 0.0671383 10.3 01Jan2011, 06:34 1.4
WT030 0.0764732 19.5 01Jan2011, 06:08 1.6
JWT030 0.1436115 20.0 01Jan2011, 06:09 3.0
RWT042 0.1436115 19.9 01Jan2011, 06:18 3.0
WT010 0.1353300 21.2 01Jan2011, 06:19 2.6
JWT010 0.1353300 21.2 01Jan2011, 06:19 2.6
RWT044 0.1353300 21.2 01Jan2011, 06:29 2.6
JWT042 0.2789415 37.2 01Jan2011, 06:24 5.6
RWT046 0.2789415 37.2 01Jan2011, 06:35 5.6
WT040 0.1850600 21.9 01Jan2011, 06:31 3.6
JWT044 0.4640015 58.9 01Jan2011, 06:34 9.2
RWT054 0.4640015 58.7 01Jan2011, 06:43 9.2
WT060 0.1956300 30.1 01Jan2011, 06:29 4.5
WT050 0.1899300 37.3 01Jan2011, 06:21 4.7
JWT050 0.8495615 108.6 01Jan2011, 06:38 18.4
RWT092 0.8495615 108.5 01Jan2011, 06:39 18.4
WT070 0.1711000 32.6 01Jan2011, 06:13 3.4
JWT070 0.1711000 32.6 01Jan2011, 06:13 3.4
RWT080 0.1711000 32.5 01Jan2011, 06:28 3.3
WT080 0.0691596 18.5 01Jan2011, 06:12 1.7
Sub Regional Pond SR1 1.0898211 113.8 01Jan2011, 06:50 21.9
JWT080 1.0898211 113.8 01Jan2011, 06:50 21.9
RWT094 1.0898211 113.7 01Jan2011, 06:58 21.8
WT100-REV 0.1292700 67.7 01Jan2011, 06:05 4.5
W26-REV 0.0720000 33.7 01Jan2011, 06:04 2.1
WS3-1 0.0720000 33.4 01Jan2011, 06:13 2.1
Paint Brush Hills Pond C 0.2012700 14.0 01Jan2011, 06:38 6.5
WT090 0.1533300 46.0 01Jan2011, 06:10 4.0
JWT090 1.4444211 133.8 01Jan2011, 06:57 32.3
RWT122 1.4444211 133.7 01Jan2011, 07:01 32.3
WT110 0.1942800 47.0 01Jan2011, 06:16 5.1
JWT110 1.6387011 144.0 01Jan2011, 07:00 37.4
RWT124 1.6387011 144.0 01Jan2011, 07:08 37.3
WT130-REV 0.1016250 43.5 01Jan2011, 06:12 3.9
Paint Brush Hills Pond A 0.1016250 9.3 01Jan2011, 06:49 3.9
WT120-REV 0.0430300 14.8 01Jan2011, 06:09 1.2
JWT120 1.7833561 154.4 01Jan2011, 07:08 42.4

dsdrice
Text Box
Add label - Future 5-year storm



Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(AC-FT)

JWT120 1.7833561 154.4 01Jan2011, 07:08 42.4
RWT172 1.7833561 154.2 01Jan2011, 07:18 42.2
WT140-REV 0.1445300 65.2 01Jan2011, 06:14 6.1
JWT140 0.1445300 65.2 01Jan2011, 06:14 6.1
RWT150 0.1445300 64.9 01Jan2011, 06:24 6.1
WT150-REV 0.1308100 71.3 01Jan2011, 06:08 5.5
Paint Brush Hills Pond... 0.2753400 110.4 01Jan2011, 06:15 11.6
W34B2-REV 0.0935900 49.1 01Jan2011, 06:08 3.7
Paint Brush Hills Pond... 0.3689300 20.1 01Jan2011, 07:15 13.8
JWT150 0.3689300 20.1 01Jan2011, 07:15 13.8
RWT160 0.3689300 20.0 01Jan2011, 07:24 13.8
WT160-REV 0.0734800 36.3 01Jan2011, 06:07 2.6
JWT160 0.4424100 37.3 01Jan2011, 06:07 16.4
RWT174 0.4424100 36.9 01Jan2011, 06:20 16.3
WT170-REV 0.1060150 24.0 01Jan2011, 06:21 2.9
W34-CY-REV 0.0465469 10.7 01Jan2011, 06:18 1.2
JWT172 2.3783280 181.3 01Jan2011, 07:17 62.6
RWT176 2.3783280 181.2 01Jan2011, 07:18 62.6
Sub Regional Pond SR2 2.3783280 171.7 01Jan2011, 07:30 59.3
JWT174 2.3783280 171.7 01Jan2011, 07:30 59.3
RWT180 2.3783280 171.6 01Jan2011, 07:45 59.0
WT180-REV 0.0409400 7.6 01Jan2011, 06:21 1.0
JWT180 2.4192680 172.6 01Jan2011, 07:45 59.9
RWT202 2.4192680 172.6 01Jan2011, 08:03 59.5
WT200 0.3017100 52.2 01Jan2011, 06:33 8.3
WT190 0.0574561 22.5 01Jan2011, 06:06 1.6
The Meadows Pond #1 0.0574561 0.6 01Jan2011, 10:18 0.9
JWT190 0.0574561 0.6 01Jan2011, 10:18 0.9
RWT204 0.0574561 0.6 01Jan2011, 10:56 0.8
JWT200 2.7784341 182.8 01Jan2011, 08:02 68.6
RWT210 2.7784341 182.7 01Jan2011, 08:10 68.3
WT210 0.2654600 59.7 01Jan2011, 06:38 9.8
JWT210 3.0438941 194.3 01Jan2011, 08:09 78.2
RWT232 3.0438941 194.3 01Jan2011, 08:16 77.9
WT220 0.1895300 84.8 01Jan2011, 06:13 7.8
JWT220 0.1895300 84.8 01Jan2011, 06:13 7.8
RWT234 0.1895300 84.4 01Jan2011, 06:25 7.7
JWT232 3.2334241 200.7 01Jan2011, 08:16 85.7
RWT236 3.2334241 200.7 01Jan2011, 08:16 85.7
WT230 0.1981800 124.0 01Jan2011, 06:06 8.5



Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(AC-FT)

WT230 0.1981800 124.0 01Jan2011, 06:06 8.5
JWT234 3.4316041 205.6 01Jan2011, 08:15 94.2
RWT240 3.4316041 205.4 01Jan2011, 08:21 94.0
WT240 0.0761461 61.0 01Jan2011, 06:02 3.4
Regional Pond WU No... 3.5077502 206.4 01Jan2011, 08:23 96.3
Regional Pond WU Di... 3.5077502 169.3 01Jan2011, 08:23 64.8
Old Meridian 0.0335900 38.2 01Jan2011, 06:09 2.8
RWT-OM 0.0335900 37.8 01Jan2011, 06:14 2.8
Regional Pond WU So... 3.5413402 144.6 01Jan2011, 08:49 57.2
RWT240_Diversion R... 0.0000000 37.1 01Jan2011, 08:29 31.4
JWT240 3.5413402 180.6 01Jan2011, 08:47 88.6
RWT250 3.5413402 180.6 01Jan2011, 08:48 88.5
WT250 0.1469500 107.5 01Jan2011, 06:03 6.3
JWT250 3.6882902 183.2 01Jan2011, 08:48 94.9
RWT260 3.6882902 183.1 01Jan2011, 09:04 94.3
WT260 0.1388002 21.0 01Jan2011, 06:36 3.6
JWT260 3.8270904 185.4 01Jan2011, 09:03 97.9
RWT291 3.8270904 185.3 01Jan2011, 09:07 97.8
WT270 0.0324738 20.0 01Jan2011, 06:04 1.3
JWT270 0.0324738 20.0 01Jan2011, 06:04 1.3
RWT292 0.0324738 19.9 01Jan2011, 06:10 1.3
JWT292 3.8595642 185.9 01Jan2011, 09:07 99.0
RWT295 3.8595642 185.8 01Jan2011, 09:09 99.0
WT280 0.2669500 70.1 01Jan2011, 06:14 6.9
JWT280 0.2669500 70.1 01Jan2011, 06:14 6.9
RWT294 0.2669500 70.0 01Jan2011, 06:17 6.9
JWT294 4.1265142 189.2 01Jan2011, 09:09 105.9
RWT296 4.1265142 189.1 01Jan2011, 09:17 105.5
MT040 0.3084200 163.5 01Jan2011, 06:12 14.5
MT030 0.1566300 73.4 01Jan2011, 06:06 5.1
MT020 0.0902033 47.3 01Jan2011, 06:05 3.1
JMT020 0.0902033 47.3 01Jan2011, 06:05 3.1
RMT030 0.0902033 46.8 01Jan2011, 06:21 3.1
JMT030 0.2468333 93.6 01Jan2011, 06:07 8.1
RMT040 0.2468333 92.8 01Jan2011, 06:12 8.1
Woodmen Hills Pond H 0.5552533 242.5 01Jan2011, 06:16 22.5
JMT040 0.5552533 242.5 01Jan2011, 06:16 22.5
RMT050 0.5552533 242.2 01Jan2011, 06:19 22.5
MT010 0.2898900 36.7 01Jan2011, 06:26 5.2



Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(AC-FT)

The Meadows Pond #2 0.2898900 2.7 01Jan2011, 09:12 3.5
JMT010 0.2898900 2.7 01Jan2011, 09:12 3.5
RMT062 0.2898900 2.7 01Jan2011, 09:38 3.4
MT060a 0.0311000 15.6 01Jan2011, 06:03 1.0
School Site 0.3209900 3.0 01Jan2011, 11:20 3.0
JMT060a 0.3209900 3.0 01Jan2011, 11:20 3.0
RMT060a 0.3209900 3.0 01Jan2011, 11:30 3.0
MT050 0.1186100 33.2 01Jan2011, 06:20 3.8
JMT050 0.9948533 275.4 01Jan2011, 06:19 29.3
RMT064 0.9948533 273.1 01Jan2011, 06:29 29.2
MT060 0.1588000 60.1 01Jan2011, 06:09 4.8
Sub Regional Pond SR4 1.1536533 24.1 01Jan2011, 08:42 23.4
JMT060 1.1536533 24.1 01Jan2011, 08:42 23.4
RMT070 1.1536533 24.1 01Jan2011, 08:51 23.2
MT070 0.1994800 51.6 01Jan2011, 06:24 6.6
JMT070 1.3531333 55.6 01Jan2011, 06:25 29.8
RMT080 1.3531333 55.6 01Jan2011, 06:28 29.8
MT080 0.0638371 91.5 01Jan2011, 06:00 5.0
Regional Pond MN 1.4169704 62.4 01Jan2011, 06:32 32.3
JMT080 1.4169704 62.4 01Jan2011, 06:32 32.3
RMT102 1.4169704 62.2 01Jan2011, 06:41 32.0
MT090 0.0435103 59.3 01Jan2011, 06:00 3.2
Woodmen Hills Pond #5 0.0435103 2.2 01Jan2011, 08:01 2.3
JMT090 0.0435103 2.2 01Jan2011, 08:01 2.3
RMT090 0.0435103 2.2 01Jan2011, 08:01 2.3
JMT104 0.0435103 2.2 01Jan2011, 08:01 2.3
RMT104 0.0435103 2.2 01Jan2011, 08:07 2.3
JMT102 1.4604807 64.3 01Jan2011, 06:41 34.4
RMT106 1.4604807 64.0 01Jan2011, 06:43 34.3
MT100 0.0557682 29.8 01Jan2011, 06:06 2.1
JMT106 1.5162489 67.8 01Jan2011, 06:42 36.4
RMT112 1.5162489 66.0 01Jan2011, 07:16 35.5
MT110 0.1163900 36.3 01Jan2011, 06:18 3.9
JMT110 1.6326389 72.0 01Jan2011, 07:16 39.4
RMT114 1.6326389 71.2 01Jan2011, 07:25 39.1
WT290 0.1037800 31.2 01Jan2011, 06:10 2.7
Regional Pond R1 5.8629331 222.9 01Jan2011, 09:27 140.2
JWT296 5.8629331 222.9 01Jan2011, 09:27 140.2
RWT314 5.8629331 222.9 01Jan2011, 09:34 139.5
WT300 0.0970199 25.5 01Jan2011, 06:14 2.5



Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(AC-FT)

WT300 0.0970199 25.5 01Jan2011, 06:14 2.5
JWT300 0.0970199 25.5 01Jan2011, 06:14 2.5
RWT312 0.0970199 25.4 01Jan2011, 06:34 2.5
WT310 0.2774200 67.1 01Jan2011, 06:14 6.9
JWT310 6.2373730 227.4 01Jan2011, 09:34 148.9
RWT320 6.2373730 227.3 01Jan2011, 09:42 148.1
WT320 0.2061400 56.1 01Jan2011, 06:13 5.4
JWT320 6.4435130 229.8 01Jan2011, 09:42 153.5
RWT352 6.4435130 229.8 01Jan2011, 09:51 152.6
ET020 0.2131700 128.1 01Jan2011, 06:07 9.2
ET010 0.1451300 67.4 01Jan2011, 06:12 5.9
Paint Brush Hills Pond... 0.1451300 48.8 01Jan2011, 06:22 5.9
JET010 0.1451300 48.8 01Jan2011, 06:22 5.9
RET020 0.1451300 48.7 01Jan2011, 06:37 5.9
Sub Regional Pond SR6 0.3583000 19.9 01Jan2011, 07:26 13.5
JET020 0.3583000 19.9 01Jan2011, 07:26 13.5
RET030 0.3583000 19.7 01Jan2011, 08:14 13.1
ET030 0.2042800 81.2 01Jan2011, 06:17 8.4
JET030 0.5625800 81.2 01Jan2011, 06:17 21.5
RET040 0.5625800 80.9 01Jan2011, 06:28 21.4
Woodmen Hills Pond ... 0.7117200 103.5 01Jan2011, 06:35 26.6
ET040 0.1491400 52.6 01Jan2011, 06:15 5.3
Woodmen Hills Pond ... 0.7117200 32.8 01Jan2011, 07:14 21.7
JET040 0.7117200 32.8 01Jan2011, 07:14 21.7
RET050 0.7117200 32.8 01Jan2011, 07:22 21.6
ET050 0.1171900 66.6 01Jan2011, 06:03 4.0
Woodmen Hills Pond #2 0.8289100 29.6 01Jan2011, 08:07 23.9
JET050 0.8289100 29.6 01Jan2011, 08:07 23.9
RET060 0.8289100 29.6 01Jan2011, 08:19 23.7
ET060 0.2854300 185.5 01Jan2011, 06:02 10.2
Woodmen Hills Pond #3 1.1143400 82.1 01Jan2011, 06:08 31.5
JET060 1.1143400 82.1 01Jan2011, 06:08 31.5
RET070 1.1143400 81.0 01Jan2011, 06:18 31.2
ET070 0.2497500 164.1 01Jan2011, 06:03 9.8
JET070 1.3640900 164.5 01Jan2011, 06:03 41.0
RET080 1.3640900 123.5 01Jan2011, 06:29 40.2
ET080 0.2916400 192.2 01Jan2011, 06:08 14.3
Woodmen Hills Pond #4 1.6557300 26.7 01Jan2011, 14:58 26.8
JET080 1.6557300 26.7 01Jan2011, 14:58 26.8
RET090 1.6557300 26.7 01Jan2011, 15:03 26.6



Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(AC-FT)

RET090 1.6557300 26.7 01Jan2011, 15:03 26.6
ET090 0.1242400 46.0 01Jan2011, 06:23 5.6
JET090 1.7799700 50.6 01Jan2011, 06:24 32.2
RET100 1.7799700 50.6 01Jan2011, 06:28 32.1
ET100 0.0480615 22.3 01Jan2011, 06:02 1.3
JET100 1.8280315 53.2 01Jan2011, 06:28 33.3
RET110 1.8280315 53.1 01Jan2011, 06:35 33.1
ET110 0.2260300 52.7 01Jan2011, 06:13 5.3
JET110 2.0540615 86.0 01Jan2011, 06:13 38.4
RET120 2.0540615 85.1 01Jan2011, 06:19 38.1
ET120 0.1091300 23.5 01Jan2011, 06:16 2.5
JET120 2.1631915 107.9 01Jan2011, 06:19 40.7
RET152 2.1631915 107.7 01Jan2011, 06:25 40.4
ET130 0.1348100 23.2 01Jan2011, 06:30 3.5
JET130 0.1348100 23.2 01Jan2011, 06:30 3.5
RET140 0.1348100 23.1 01Jan2011, 07:00 3.5
ET140 0.2675900 33.4 01Jan2011, 06:49 6.9
JET140 0.4024000 55.3 01Jan2011, 06:56 10.4
RET154 0.4024000 55.2 01Jan2011, 07:19 10.3
JET152 2.5655915 108.6 01Jan2011, 06:26 50.8
RET156 2.5655915 108.3 01Jan2011, 06:30 50.6
ET150 0.1777300 36.6 01Jan2011, 06:20 4.4
JET154 2.7433215 138.8 01Jan2011, 06:29 55.0
RET162 2.7433215 135.5 01Jan2011, 06:54 54.2
ET160 0.1889200 38.5 01Jan2011, 06:25 5.2
JET160 2.9322415 154.7 01Jan2011, 06:53 59.4
RET164 2.9322415 154.3 01Jan2011, 06:58 59.2
WT350 0.3037700 78.7 01Jan2011, 06:16 8.4
JWT352 9.6795245 311.7 01Jan2011, 07:22 220.1
RWT354 9.6795245 311.7 01Jan2011, 07:22 220.1
WT330 0.3266800 68.2 01Jan2011, 06:21 8.5
JWT330 0.3266800 68.2 01Jan2011, 06:21 8.5
RWT344 0.3266800 67.9 01Jan2011, 06:30 8.5
WT340 0.2780000 40.0 01Jan2011, 06:39 7.2
JWT354 10.2842045 350.6 01Jan2011, 07:20 235.7
RWT372 10.2842045 350.4 01Jan2011, 07:24 235.1
WT360 0.0656830 14.8 01Jan2011, 06:17 1.6
JWT360 0.0656830 14.8 01Jan2011, 06:17 1.6
RWT374 0.0656830 14.7 01Jan2011, 06:32 1.6
Regional Pond R2 10.3498875 352.6 01Jan2011, 07:26 233.5



Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(AC-FT)

Regional Pond R2 10.3498875 352.6 01Jan2011, 07:26 233.5
JWT372 10.3498875 352.6 01Jan2011, 07:26 233.5
RWT376 10.3498875 351.6 01Jan2011, 07:35 232.3
WT370 0.2147600 23.4 01Jan2011, 06:15 2.8
JWT374_OUTLET 10.5646475 354.7 01Jan2011, 07:35 235.1
FS010 0.1220000 16.6 01Jan2011, 06:18 2.1
JFS010_OUTLET 0.1220000 16.6 01Jan2011, 06:18 2.1



Project: Aug15_Working_Falcon_DBPS_S
Simulation Run: FU 5-yr Reservoir: School Site

Start of Run: 01Jan2011, 00:00 Basin Model: Falcon_DBPS_Future
End of Run: 02Jan2011, 00:00 Meteorologic Model: 5-yr
Compute Time: 22Jan2021, 17:04:18 Control Specifications: 24-hr Storm

Volume Units: AC-FT

Computed Results

Peak Inflow : 15.6 (CFS) Date/Time of Peak Inflow : 01Jan2011, 06:03
Peak Outflow : 3.0 (CFS) Date/Time of Peak Outflow : 01Jan2011, 11:20
Total Inflow : 4.4 (AC-FT) Peak Storage : 1.4 (AC-FT)
Total Outflow : 3.0 (AC-FT) Peak Elevation : 6957.0 (FT)



Project: Aug15_Working_Falcon_DBPS_S
Simulation Run: FU 5-yr Reservoir: Sub Regional Pond SR4

Start of Run: 01Jan2011, 00:00 Basin Model: Falcon_DBPS_Future
End of Run: 02Jan2011, 00:00 Meteorologic Model: 5-yr
Compute Time: 22Jan2021, 17:04:18 Control Specifications: 24-hr Storm

Volume Units: AC-FT

Computed Results

Peak Inflow : 292.9 (CFS) Date/Time of Peak Inflow : 01Jan2011, 06:29
Peak Outflow : 24.1 (CFS) Date/Time of Peak Outflow : 01Jan2011, 08:42
Total Inflow : 34.0 (AC-FT) Peak Storage : 16.2 (AC-FT)
Total Outflow : 23.4 (AC-FT) Peak Elevation : 6893.9 (FT)



Project: Aug15_Working_Falcon_DBPS_S
Simulation Run: FU 5-yr Reservoir: Regional Pond MN

Start of Run: 01Jan2011, 00:00 Basin Model: Falcon_DBPS_Future
End of Run: 02Jan2011, 00:00 Meteorologic Model: 5-yr
Compute Time: 22Jan2021, 17:04:18 Control Specifications: 24-hr Storm

Volume Units: AC-FT

Computed Results

Peak Inflow : 99.9 (CFS) Date/Time of Peak Inflow : 01Jan2011, 06:01
Peak Outflow : 62.4 (CFS) Date/Time of Peak Outflow : 01Jan2011, 06:32
Total Inflow : 34.8 (AC-FT) Peak Storage : 2.8 (AC-FT)
Total Outflow : 32.3 (AC-FT) Peak Elevation : 6851.6 (FT)



HEC-HMS 3.5 [H:\Challenger Homes Inc\CO, El Paso County-CLH000017-Bent Grass West PUD...

Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(AC-FT)

WT020 0.0671383 4.4 01Jan2011, 06:25 0.7
JWT020 0.0671383 4.4 01Jan2011, 06:25 0.7
RWT030 0.0671383 4.4 01Jan2011, 06:39 0.7
WT030 0.0764732 8.6 01Jan2011, 06:09 0.8
JWT030 0.1436115 8.7 01Jan2011, 06:09 1.5
RWT042 0.1436115 8.7 01Jan2011, 06:20 1.5
WT010 0.1353300 8.8 01Jan2011, 06:21 1.3
JWT010 0.1353300 8.8 01Jan2011, 06:21 1.3
RWT044 0.1353300 8.8 01Jan2011, 06:33 1.3
JWT042 0.2789415 15.1 01Jan2011, 06:26 2.8
RWT046 0.2789415 15.1 01Jan2011, 06:40 2.8
WT040 0.1850600 9.1 01Jan2011, 06:34 1.8
JWT044 0.4640015 23.9 01Jan2011, 06:39 4.5
RWT054 0.4640015 23.8 01Jan2011, 06:50 4.5
WT060 0.1956300 13.6 01Jan2011, 06:30 2.3
WT050 0.1899300 17.3 01Jan2011, 06:23 2.4
JWT050 0.8495615 42.8 01Jan2011, 06:47 9.3
RWT092 0.8495615 42.7 01Jan2011, 06:49 9.3
WT070 0.1711000 13.6 01Jan2011, 06:15 1.6
JWT070 0.1711000 13.6 01Jan2011, 06:15 1.6
RWT080 0.1711000 13.6 01Jan2011, 06:34 1.6
WT080 0.0691596 8.7 01Jan2011, 06:13 0.9
Sub Regional Pond SR1 1.0898211 41.9 01Jan2011, 07:03 10.4
JWT080 1.0898211 41.9 01Jan2011, 07:03 10.4
RWT094 1.0898211 41.9 01Jan2011, 07:14 10.3
WT100-REV 0.1292700 37.0 01Jan2011, 06:05 2.5
W26-REV 0.0720000 18.4 01Jan2011, 06:04 1.2
WS3-1 0.0720000 18.1 01Jan2011, 06:15 1.2
Paint Brush Hills Pond C 0.2012700 10.4 01Jan2011, 06:34 3.7
WT090 0.1533300 22.1 01Jan2011, 06:11 2.1
JWT090 1.4444211 54.5 01Jan2011, 07:12 16.1
RWT122 1.4444211 54.5 01Jan2011, 07:17 16.1
WT110 0.1942800 22.3 01Jan2011, 06:17 2.7
JWT110 1.6387011 58.6 01Jan2011, 07:16 18.7
RWT124 1.6387011 58.6 01Jan2011, 07:26 18.7
WT130-REV 0.1016250 24.0 01Jan2011, 06:13 2.3
Paint Brush Hills Pond A 0.1016250 4.8 01Jan2011, 06:53 2.3
WT120-REV 0.0430300 7.2 01Jan2011, 06:09 0.6
JWT120 1.7833561 63.9 01Jan2011, 07:26 21.6
RWT172 1.7833561 63.8 01Jan2011, 07:38 21.5

dsdrice
Text Box
Add label - Future 2-year storm



Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(AC-FT)

RWT172 1.7833561 63.8 01Jan2011, 07:38 21.5
WT140-REV 0.1445300 35.7 01Jan2011, 06:14 3.6
JWT140 0.1445300 35.7 01Jan2011, 06:14 3.6
RWT150 0.1445300 35.5 01Jan2011, 06:25 3.6
WT150-REV 0.1308100 40.8 01Jan2011, 06:09 3.3
Paint Brush Hills Pond B1 0.2753400 58.7 01Jan2011, 06:19 6.8
W34B2-REV 0.0935900 27.9 01Jan2011, 06:08 2.2
Paint Brush Hills Pond B2 0.3689300 9.8 01Jan2011, 07:30 8.0
JWT150 0.3689300 9.8 01Jan2011, 07:30 8.0
RWT160 0.3689300 9.8 01Jan2011, 07:40 8.0
WT160-REV 0.0734800 19.7 01Jan2011, 06:07 1.5
JWT160 0.4424100 20.1 01Jan2011, 06:07 9.5
RWT174 0.4424100 19.8 01Jan2011, 06:23 9.4
WT170-REV 0.1060150 11.6 01Jan2011, 06:22 1.6
W34-CY-REV 0.0465469 5.2 01Jan2011, 06:19 0.6
JWT172 2.3783280 81.2 01Jan2011, 06:39 33.1
RWT176 2.3783280 81.1 01Jan2011, 06:40 33.1
Sub Regional Pond SR2 2.3783280 66.8 01Jan2011, 08:06 30.0
JWT174 2.3783280 66.8 01Jan2011, 08:06 30.0
RWT180 2.3783280 66.8 01Jan2011, 08:25 29.7
WT180-REV 0.0409400 3.4 01Jan2011, 06:22 0.5
JWT180 2.4192680 67.2 01Jan2011, 08:25 30.2
RWT202 2.4192680 67.1 01Jan2011, 08:51 29.9
WT200 0.3017100 25.3 01Jan2011, 06:34 4.4
WT190 0.0574561 11.3 01Jan2011, 06:07 0.9
The Meadows Pond #1 0.0574561 0.3 01Jan2011, 13:19 0.4
JWT190 0.0574561 0.3 01Jan2011, 13:19 0.4
RWT204 0.0574561 0.3 01Jan2011, 14:16 0.4
JWT200 2.7784341 70.6 01Jan2011, 08:50 34.8
RWT210 2.7784341 70.6 01Jan2011, 09:00 34.6
WT210 0.2654600 31.9 01Jan2011, 06:39 5.6
JWT210 3.0438941 74.5 01Jan2011, 08:59 40.2
RWT232 3.0438941 74.5 01Jan2011, 09:08 40.0
WT220 0.1895300 47.1 01Jan2011, 06:14 4.5
JWT220 0.1895300 47.1 01Jan2011, 06:14 4.5
RWT234 0.1895300 46.9 01Jan2011, 06:26 4.5
JWT232 3.2334241 76.6 01Jan2011, 09:08 44.5
RWT236 3.2334241 76.6 01Jan2011, 09:09 44.5
WT230 0.1981800 71.3 01Jan2011, 06:06 5.0
JWT234 3.4316041 84.5 01Jan2011, 06:43 49.5
RWT240 3.4316041 84.0 01Jan2011, 06:48 49.4



Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(AC-FT)

RWT240 3.4316041 84.0 01Jan2011, 06:48 49.4
WT240 0.0761461 36.4 01Jan2011, 06:02 2.1
Regional Pond WU North 3.5077502 89.8 01Jan2011, 06:10 50.3
Regional Pond WU Diver... 3.5077502 62.4 01Jan2011, 06:10 27.5
Old Meridian 0.0335900 24.6 01Jan2011, 06:09 1.9
RWT-OM 0.0335900 24.3 01Jan2011, 06:16 1.8
Regional Pond WU South 3.5413402 31.1 01Jan2011, 10:35 19.2
RWT240_Diversion Reach 0.0000000 27.1 01Jan2011, 06:16 22.8
JWT240 3.5413402 51.8 01Jan2011, 10:19 42.0
RWT250 3.5413402 51.8 01Jan2011, 10:20 42.0
WT250 0.1469500 63.0 01Jan2011, 06:03 3.7
JWT250 3.6882902 63.4 01Jan2011, 06:03 45.7
RWT260 3.6882902 61.1 01Jan2011, 06:24 45.4
WT260 0.1388002 9.9 01Jan2011, 06:38 1.9
JWT260 3.8270904 69.2 01Jan2011, 06:24 47.3
RWT291 3.8270904 68.9 01Jan2011, 06:29 47.1
WT270 0.0324738 11.3 01Jan2011, 06:05 0.7
JWT270 0.0324738 11.3 01Jan2011, 06:05 0.7
RWT292 0.0324738 11.2 01Jan2011, 06:11 0.7
JWT292 3.8595642 71.9 01Jan2011, 06:29 47.9
RWT295 3.8595642 71.5 01Jan2011, 06:31 47.8
WT280 0.2669500 33.4 01Jan2011, 06:15 3.7
JWT280 0.2669500 33.4 01Jan2011, 06:15 3.7
RWT294 0.2669500 33.4 01Jan2011, 06:18 3.7
JWT294 4.1265142 94.0 01Jan2011, 06:30 51.5
RWT296 4.1265142 91.9 01Jan2011, 06:40 51.2
MT040 0.3084200 94.6 01Jan2011, 06:13 8.8
MT030 0.1566300 39.0 01Jan2011, 06:06 2.8
MT020 0.0902033 25.8 01Jan2011, 06:05 1.7
JMT020 0.0902033 25.8 01Jan2011, 06:05 1.7
RMT030 0.0902033 25.4 01Jan2011, 06:20 1.7
JMT030 0.2468333 50.1 01Jan2011, 06:10 4.5
RMT040 0.2468333 49.3 01Jan2011, 06:16 4.5
Woodmen Hills Pond H 0.5552533 107.8 01Jan2011, 06:25 13.2
JMT040 0.5552533 107.8 01Jan2011, 06:25 13.2
RMT050 0.5552533 107.4 01Jan2011, 06:28 13.2
MT010 0.2898900 17.3 01Jan2011, 06:28 2.7
The Meadows Pond #2 0.2898900 1.5 01Jan2011, 09:08 1.9
JMT010 0.2898900 1.5 01Jan2011, 09:08 1.9
RMT062 0.2898900 1.5 01Jan2011, 09:48 1.8
MT060a 0.0311000 8.3 01Jan2011, 06:04 0.5



Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(AC-FT)

MT060a 0.0311000 8.3 01Jan2011, 06:04 0.5
School Site 0.3209900 1.5 01Jan2011, 15:29 1.0
JMT060a 0.3209900 1.5 01Jan2011, 15:29 1.0
RMT060a 0.3209900 1.5 01Jan2011, 15:42 1.0
MT050 0.1186100 17.0 01Jan2011, 06:21 2.1
JMT050 0.9948533 123.1 01Jan2011, 06:27 16.3
RMT064 0.9948533 121.2 01Jan2011, 06:40 16.2
MT060 0.1588000 30.7 01Jan2011, 06:10 2.7
Sub Regional Pond SR4 1.1536533 11.2 01Jan2011, 09:34 13.8
JMT060 1.1536533 11.2 01Jan2011, 09:34 13.8
RMT070 1.1536533 11.2 01Jan2011, 09:45 13.7
MT070 0.1994800 26.4 01Jan2011, 06:25 3.7
JMT070 1.3531333 29.0 01Jan2011, 06:26 17.3
RMT080 1.3531333 29.0 01Jan2011, 06:29 17.3
MT080 0.0638371 62.4 01Jan2011, 06:00 3.4
Regional Pond MN 1.4169704 30.9 01Jan2011, 06:37 18.2
JMT080 1.4169704 30.9 01Jan2011, 06:37 18.2
RMT102 1.4169704 30.8 01Jan2011, 06:48 18.0
MT090 0.0435103 39.9 01Jan2011, 06:00 2.1
Woodmen Hills Pond #5 0.0435103 1.4 01Jan2011, 08:02 1.5
JMT090 0.0435103 1.4 01Jan2011, 08:02 1.5
RMT090 0.0435103 1.4 01Jan2011, 08:02 1.5
JMT104 0.0435103 1.4 01Jan2011, 08:02 1.5
RMT104 0.0435103 1.4 01Jan2011, 08:09 1.5
JMT102 1.4604807 32.1 01Jan2011, 06:48 19.6
RMT106 1.4604807 31.8 01Jan2011, 06:51 19.5
MT100 0.0557682 16.5 01Jan2011, 06:06 1.2
JMT106 1.5162489 33.6 01Jan2011, 06:51 20.7
RMT112 1.5162489 33.0 01Jan2011, 07:29 20.0
MT110 0.1163900 18.9 01Jan2011, 06:19 2.2
JMT110 1.6326389 35.8 01Jan2011, 07:29 22.2
RMT114 1.6326389 35.7 01Jan2011, 07:40 22.0
WT290 0.1037800 15.0 01Jan2011, 06:11 1.4
Regional Pond R1 5.8629331 74.9 01Jan2011, 07:54 67.7
JWT296 5.8629331 74.9 01Jan2011, 07:54 67.7
RWT314 5.8629331 74.8 01Jan2011, 08:05 67.1
WT300 0.0970199 12.2 01Jan2011, 06:15 1.3
JWT300 0.0970199 12.2 01Jan2011, 06:15 1.3
RWT312 0.0970199 12.1 01Jan2011, 06:39 1.3
WT310 0.2774200 31.3 01Jan2011, 06:16 3.6



Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(AC-FT)

JWT310 6.2373730 79.8 01Jan2011, 08:05 72.1
RWT320 6.2373730 79.7 01Jan2011, 08:15 71.5
WT320 0.2061400 26.8 01Jan2011, 06:14 2.8
JWT320 6.4435130 82.2 01Jan2011, 08:14 74.3
RWT352 6.4435130 82.1 01Jan2011, 08:26 73.6
ET020 0.2131700 73.4 01Jan2011, 06:07 5.4
ET010 0.1451300 37.5 01Jan2011, 06:12 3.5
Paint Brush Hills Pond #4 0.1451300 29.4 01Jan2011, 06:21 3.5
JET010 0.1451300 29.4 01Jan2011, 06:21 3.5
RET020 0.1451300 29.3 01Jan2011, 06:37 3.5
Sub Regional Pond SR6 0.3583000 9.3 01Jan2011, 07:43 7.9
JET020 0.3583000 9.3 01Jan2011, 07:43 7.9
RET030 0.3583000 9.3 01Jan2011, 08:37 7.6
ET030 0.2042800 44.9 01Jan2011, 06:17 4.9
JET030 0.5625800 44.9 01Jan2011, 06:17 12.5
RET040 0.5625800 44.6 01Jan2011, 06:30 12.4
Woodmen Hills Pond #1 ... 0.7117200 60.8 01Jan2011, 06:33 15.4
ET040 0.1491400 27.9 01Jan2011, 06:16 3.0
Woodmen Hills Pond #1 ... 0.7117200 9.6 01Jan2011, 12:57 12.0
JET040 0.7117200 9.6 01Jan2011, 12:57 12.0
RET050 0.7117200 9.6 01Jan2011, 13:08 11.8
ET050 0.1171900 36.5 01Jan2011, 06:03 2.2
Woodmen Hills Pond #2 0.8289100 10.4 01Jan2011, 13:06 12.5
JET050 0.8289100 10.4 01Jan2011, 13:06 12.5
RET060 0.8289100 10.4 01Jan2011, 13:21 12.3
ET060 0.2854300 105.0 01Jan2011, 06:02 5.8
Woodmen Hills Pond #3 1.1143400 12.6 01Jan2011, 13:03 15.7
JET060 1.1143400 12.6 01Jan2011, 13:03 15.7
RET070 1.1143400 12.6 01Jan2011, 13:18 15.5
ET070 0.2497500 93.5 01Jan2011, 06:03 5.7
JET070 1.3640900 93.6 01Jan2011, 06:03 21.2
RET080 1.3640900 64.9 01Jan2011, 06:31 20.7
ET080 0.2916400 113.3 01Jan2011, 06:08 8.7
Woodmen Hills Pond #4 1.6557300 9.8 02Jan2011, 00:00 12.0
JET080 1.6557300 9.8 02Jan2011, 00:00 12.0
RET090 1.6557300 9.8 02Jan2011, 00:00 11.9
ET090 0.1242400 26.0 01Jan2011, 06:24 3.3
JET090 1.7799700 29.2 01Jan2011, 06:25 15.3
RET100 1.7799700 29.1 01Jan2011, 06:30 15.2
ET100 0.0480615 11.4 01Jan2011, 06:02 0.7
JET100 1.8280315 30.6 01Jan2011, 06:30 15.8



Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(AC-FT)

JET100 1.8280315 30.6 01Jan2011, 06:30 15.8
RET110 1.8280315 30.6 01Jan2011, 06:38 15.7
ET110 0.2260300 24.0 01Jan2011, 06:15 2.7
JET110 2.0540615 41.4 01Jan2011, 06:32 18.4
RET120 2.0540615 41.4 01Jan2011, 06:39 18.2
ET120 0.1091300 10.7 01Jan2011, 06:17 1.3
JET120 2.1631915 49.7 01Jan2011, 06:21 19.5
RET152 2.1631915 49.5 01Jan2011, 06:29 19.4
ET130 0.1348100 10.9 01Jan2011, 06:31 1.8
JET130 0.1348100 10.9 01Jan2011, 06:31 1.8
RET140 0.1348100 10.9 01Jan2011, 07:06 1.8
ET140 0.2675900 15.9 01Jan2011, 06:51 3.6
JET140 0.4024000 25.8 01Jan2011, 07:01 5.5
RET154 0.4024000 25.7 01Jan2011, 07:27 5.4
JET152 2.5655915 53.7 01Jan2011, 07:01 24.8
RET156 2.5655915 53.5 01Jan2011, 07:06 24.7
ET150 0.1777300 17.0 01Jan2011, 06:21 2.3
JET154 2.7433215 62.3 01Jan2011, 06:34 27.0
RET162 2.7433215 59.6 01Jan2011, 07:07 26.4
ET160 0.1889200 18.6 01Jan2011, 06:26 2.8
JET160 2.9322415 66.8 01Jan2011, 07:06 29.2
RET164 2.9322415 66.5 01Jan2011, 07:12 29.1
WT350 0.3037700 38.3 01Jan2011, 06:17 4.5
JWT352 9.6795245 134.6 01Jan2011, 08:21 107.2
RWT354 9.6795245 134.6 01Jan2011, 08:21 107.2
WT330 0.3266800 32.2 01Jan2011, 06:23 4.5
JWT330 0.3266800 32.2 01Jan2011, 06:23 4.5
RWT344 0.3266800 32.0 01Jan2011, 06:34 4.5
WT340 0.2780000 18.9 01Jan2011, 06:42 3.8
JWT354 10.2842045 143.4 01Jan2011, 08:20 115.4
RWT372 10.2842045 143.3 01Jan2011, 08:26 115.0
WT360 0.0656830 6.9 01Jan2011, 06:18 0.8
JWT360 0.0656830 6.9 01Jan2011, 06:18 0.8
RWT374 0.0656830 6.9 01Jan2011, 06:36 0.8
Regional Pond R2 10.3498875 143.9 01Jan2011, 08:27 112.6
JWT372 10.3498875 143.9 01Jan2011, 08:27 112.6
RWT376 10.3498875 143.7 01Jan2011, 08:37 111.8
WT370 0.2147600 7.2 01Jan2011, 06:17 1.2
JWT374_OUTLET 10.5646475 144.5 01Jan2011, 08:37 113.0
FS010 0.1220000 6.3 01Jan2011, 06:20 1.0
JFS010_OUTLET 0.1220000 6.3 01Jan2011, 06:20 1.0



Project: Aug15_Working_Falcon_DBPS_S
Simulation Run: FU 2-yr Reservoir: School Site

Start of Run: 01Jan2011, 00:00 Basin Model: Falcon_DBPS_Future
End of Run: 02Jan2011, 00:00 Meteorologic Model: 2-yr
Compute Time: 22Jan2021, 17:09:00 Control Specifications: 24-hr Storm

Volume Units: AC-FT

Computed Results

Peak Inflow : 8.3 (CFS) Date/Time of Peak Inflow : 01Jan2011, 06:04
Peak Outflow : 1.5 (CFS) Date/Time of Peak Outflow : 01Jan2011, 15:29
Total Inflow : 2.4 (AC-FT) Peak Storage : 1.3 (AC-FT)
Total Outflow : 1.0 (AC-FT) Peak Elevation : 6957.0 (FT)



Project: Aug15_Working_Falcon_DBPS_S
Simulation Run: FU 2-yr Reservoir: Sub Regional Pond SR4

Start of Run: 01Jan2011, 00:00 Basin Model: Falcon_DBPS_Future
End of Run: 02Jan2011, 00:00 Meteorologic Model: 2-yr
Compute Time: 22Jan2021, 17:09:00 Control Specifications: 24-hr Storm

Volume Units: AC-FT

Computed Results

Peak Inflow : 128.2 (CFS) Date/Time of Peak Inflow : 01Jan2011, 06:40
Peak Outflow : 11.2 (CFS) Date/Time of Peak Outflow : 01Jan2011, 09:34
Total Inflow : 18.9 (AC-FT) Peak Storage : 8.9 (AC-FT)
Total Outflow : 13.8 (AC-FT) Peak Elevation : 6891.4 (FT)



Project: Aug15_Working_Falcon_DBPS_S
Simulation Run: FU 2-yr Reservoir: Regional Pond MN

Start of Run: 01Jan2011, 00:00 Basin Model: Falcon_DBPS_Future
End of Run: 02Jan2011, 00:00 Meteorologic Model: 2-yr
Compute Time: 22Jan2021, 17:09:00 Control Specifications: 24-hr Storm

Volume Units: AC-FT

Computed Results

Peak Inflow : 64.9 (CFS) Date/Time of Peak Inflow : 01Jan2011, 06:01
Peak Outflow : 30.9 (CFS) Date/Time of Peak Outflow : 01Jan2011, 06:37
Total Inflow : 20.7 (AC-FT) Peak Storage : 2.6 (AC-FT)
Total Outflow : 18.2 (AC-FT) Peak Elevation : 6851.5 (FT)









Project:

Basin ID:

Depth Increment = User ft

Required Volume Calculation Top of Micropool -- 0.00 -- -- -- 1,202 0.028

Selected BMP Type = EDB 7006 -- 2.00 -- -- -- 46,729 1.073 47,465 1.090

Watershed Area = 186.00 acres 7008 -- 4.00 -- -- -- 55,287 1.269 149,947 3.442

Watershed Length = 3,000 ft 7010 -- 6.00 -- -- -- 67,516 1.550 272,750 6.261
Watershed Slope = 0.020 ft/ft 7012 -- 8.00 -- -- -- 90,179 2.070 430,445 9.882

Watershed Imperviousness = 11.00% percent -- -- -- --
Percentage Hydrologic Soil Group A = 100.0% percent -- -- -- --
Percentage Hydrologic Soil Group B = 0.0% percent -- -- -- --

Percentage Hydrologic Soil Groups C/D = 0.0% percent -- -- -- --
Desired WQCV Drain Time = 40.0 hours -- -- -- --

Location for 1-hr Rainfall Depths = User Input -- -- -- --
Water Quality Capture Volume (WQCV) = 1.125 acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 1.544 acre-feet -- -- -- --
2-yr Runoff Volume (P1 = 1.19 in.) = 1.005 acre-feet 1.19 inches -- -- -- --
5-yr Runoff Volume (P1 = 1.5 in.) = 1.374 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 1.809 acre-feet 1.75 inches -- -- -- --
25-yr Runoff Volume (P1 = 2 in.) = 2.654 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 4.704 acre-feet 2.25 inches -- -- -- --
100-yr Runoff Volume (P1 = 2.67 in.) = 9.173 acre-feet 2.67 inches -- -- -- --
500-yr Runoff Volume (P1 = 3.68 in.) = 21.246 acre-feet 3.68 inches -- -- -- --
Approximate 2-yr Detention Volume = 0.929 acre-feet -- -- -- --
Approximate 5-yr Detention Volume = 1.272 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 1.667 acre-feet -- -- -- --
Approximate 25-yr Detention Volume = 2.243 acre-feet -- -- -- --
Approximate 50-yr Detention Volume = 2.963 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 4.948 acre-feet -- -- -- --
-- -- -- --

Stage-Storage Calculation -- -- -- --
Zone 1 Volume (WQCV) = 1.125 acre-feet -- -- -- --

Select Zone 2 Storage Volume (Optional) = acre-feet -- -- -- --
Select Zone 3 Storage Volume (Optional) = acre-feet -- -- -- --

Total Detention Basin Volume = 1.125 acre-feet -- -- -- --
Initial Surcharge Volume (ISV) = user ft 3̂ -- -- -- --
Initial Surcharge Depth (ISD) = user ft -- -- -- --

Total Available Detention Depth (Htotal) = user ft -- -- -- --
Depth of Trickle Channel (HTC) = user ft -- -- -- --
Slope of Trickle Channel (STC) = user ft/ft -- -- -- --

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --
Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

-- -- -- --
Initial Surcharge Area (AISV) = user ft 2̂ -- -- -- --

Surcharge Volume Length (LISV) = user ft -- -- -- --
Surcharge Volume Width (W ISV) = user ft -- -- -- --

Depth of Basin Floor (HFLOOR) = user ft -- -- -- --
Length of Basin Floor (LFLOOR) = user ft -- -- -- --
Width of Basin Floor (WFLOOR) = user ft -- -- -- --

Area of Basin Floor (AFLOOR) = user ft 2̂ -- -- -- --
Volume of Basin Floor (VFLOOR) = user ft 3̂ -- -- -- --

Depth of Main Basin (HMAIN) = user ft -- -- -- --
Length of Main Basin (LMAIN) = user ft -- -- -- --
Width of Main Basin (WMAIN) = user ft -- -- -- --

Area of Main Basin (AMAIN) = user ft 2̂ -- -- -- --
Volume of Main Basin (VMAIN) = user ft 3̂ -- -- -- --

Calculated Total Basin Volume (Vtotal) = user acre-feet -- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
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1 User Defined Stage-Area Boolean for Message

1 Equal Stage-Area Inputs Watershed L:W
1 CountA

0 Calc_S_TC

H_FLOOR

L_FLOOR_OTHER

0.00 ISV 0.00 ISV
0.00 Floor 0.00 Floor
2.03 Zone 1 (WQCV) 2.03 Zone 1 (WQCV)
0.00 Zone 2 0.00 Zone 2
0.00 Zone 3 0.00 Zone 3

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (February 2017)
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  Project:
  Basin ID:

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

Zone 1 (WQCV) 2.03 1.125 Orifice Plate

Zone 2

Zone 3

1.125 Total
User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain

Underdrain Orifice Invert Depth = N/A ft (distance below the filtration media surface) Underdrain Orifice Area = N/A ft2

Underdrain Orifice Diameter = N/A inches Underdrain Orifice Centroid = N/A feet

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) Calculated Parameters for Plate
Invert of Lowest Orifice = 0.17 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 4.563E-02 ft2

Depth at top of Zone using Orifice Plate = 2.67 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = N/A inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = 6.57 sq. inches (use rectangular openings) Elliptical Slot Area = N/A ft2

User Input:  Stage and Total Area of Each Orifice Row (numbered from lowest to highest)
Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)

Stage of Orifice Centroid (ft) 0.17 0.50 0.83 1.17 1.50 1.83 2.17 2.50
Orifice Area (sq. inches) 6.57 6.57 6.57 6.57 6.57 6.57 6.57 6.57

Row 9 (optional) Row 10 (optional) Row 11 (optional) Row 12 (optional) Row 13 (optional) Row 14 (optional) Row 15 (optional) Row 16 (optional)
Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

User Input:  Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Not Selected Not Selected Not Selected Not Selected

Invert of Vertical Orifice = 5.30 ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 0.24 ft2

Depth at top of Zone using Vertical Orifice = 6.50 ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = 0.28 feet
Vertical Orifice Diameter = 6.68 inches

User Input:  Overflow Weir (Dropbox) and Grate (Flat or Sloped) Calculated Parameters for Overflow Weir
Not Selected Not Selected Not Selected Not Selected

Overflow Weir Front Edge Height, Ho = 7.00 ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 7.00 feet
Overflow Weir Front Edge Length = 5.50 feet Over Flow Weir Slope Length = 7.50 feet

Overflow Weir Slope = 0.00 H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = should be > 4
Horiz. Length of Weir Sides = 7.50 feet Overflow Grate Open Area w/o Debris = 28.88 ft2

Overflow Grate Open Area % = 70% %, grate open area/total area Overflow Grate Open Area w/ Debris = 14.44 ft2

Debris Clogging % = 50% %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Not Selected Not Selected Not Selected Not Selected

Depth to Invert of Outlet Pipe = ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = ft2

Circular Orifice Diameter = inches Outlet Orifice Centroid = feet
Half-Central Angle of Restrictor Plate on Pipe = N/A N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 7.00 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 2.07 feet

Spillway Crest Length = 30.00 feet Stage at Top of Freeboard = 10.07 feet
Spillway End Slopes = 0.17 H:V Basin Area at Top of Freeboard = 2.07 acres

Freeboard above Max Water Surface = 1.00 feet

Routed Hydrograph Results
Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = 0.53 1.07 1.19 1.50 1.75 2.00 2.25 2.67 3.68

Calculated Runoff Volume (acre-ft) = 1.125 1.544 1.005 1.374 1.809 2.654 4.704 9.173 21.246
OPTIONAL Override Runoff Volume (acre-ft) =

Inflow Hydrograph Volume (acre-ft) = 1.124 1.542 1.004 1.373 1.808 2.652 4.701 9.160 21.230
Predevelopment Unit Peak Flow, q (cfs/acre) = 0.00 0.00 0.00 0.01 0.02 0.03 0.25 0.65 1.59

Predevelopment Peak Q (cfs) = 0.0 0.0 0.2 1.2 2.9 6.4 47.4 121.1 296.4
Peak Inflow Q (cfs) = 22.2 30.4 19.9 27.1 35.6 51.9 91.1 174.5 391.6

Peak Outflow Q (cfs) = 1.2 1.5 1.0 1.3 1.7 2.3 3.2 14.8 152.8
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 1.1 0.6 0.4 0.1 0.1 0.5

Structure Controlling Flow = Plate Plate Plate Plate Plate Plate Plate Spillway N/A
Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A N/A N/A N/A -0.2 -0.2
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A

Time to Drain 97% of Inflow Volume (hours) = 28 30 27 29 30 32 37 43 36
Time to Drain 99% of Inflow Volume (hours) = >120 35 >120 34 36 39 44 51 45

Maximum Ponding Depth (ft) = 1.91 2.26 1.80 2.12 2.48 3.15 4.68 7.16 8.00
Area at Maximum Ponding Depth (acres) = 1.02 1.10 0.96 1.08 1.12 1.19 1.36 1.85 2.07

Maximum Volume Stored (acre-ft) = 0.996 1.383 0.887 1.230 1.627 2.399 4.324 8.216 9.882

Detention Basin Outlet Structure Design
UD-Detention, Version 3.07 (February 2017)

Meridian Road
Proposed Pond (Diverted Flow)

Example Zone Configuration (Retention Pond)



COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1 Vert Orifice 2
Count_Underdrain = 0 0.11 (diameter = 3/8 inch) 2 2 1

Count_WQPlate = 1 0.14(diameter = 7/16 inch)

Count_VertOrifice1 = 1 0.18 (diameter = 1/2 inch) Outlet Plate 1 Outlet Plate 2 Drain Time Message Boolean

Count_VertOrifice2 = 0 0.24(diameter = 9/16 inch) 1 1 5yr, <72hr 0

Count_Weir1 = 1 0.29 (diameter = 5/8 inch) >5yr, <120hr 0

Count_Weir2 = 0 0.36(diameter = 11/16 inch) Max Depth Row

Count_OutletPipe1 = 0 0.42 (diameter = 3/4 inch) WQCV 191 Watershed Constraint Check
Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 180 Slope 0.020

COUNTA_2 (Standard FSD Setup)= 0 0.58 (diameter = 7/8 inch) EURV 227 Shape 1.11
MaxPondDepth_Error? FALSE 0.67(diameter = 15/16 inch) 5 Year 213

Hidden Parameters & Calculations 0.76 (diameter = 1 inch) 10 Year 249 Spillway Depth

0.86(diameter = 1-1/16 inches) 25 Year 316 2.07
WQ Plate Flow at 100yr depth = 4.23 0.97(diameter = 1-1/8 inches) 50 Year 469

CLOG #1= 35% 1.08(diameter = 1-3/16 inches) 100 Year 717 1 Z1_Boolean
Cdw #1 = 1.15 1.20(diameter = 1-1/4 inches) 500 Year 801 1 Z2_Boolean
Cdo #1 = 1.07 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.000 1.45(diameter = 1-3/8 inches) 1 Opening Message
CLOG #2= 0% 1.59(diameter = 1-7/16 inches) Draintime Running

Cdw #2 = 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)
Cdo #2 = 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 1 1 2

Overflow Weir #2 Angle = 2.03(diameter = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean

Underdrain Q at 100yr depth = 0.00 2.20(diameter = 1-11/16 inches) Overflow Weir 1 1 2 0 Max Depth

VertOrifice1 Q at 100yr depth = 1.47 2.36(diameter = 1-3/4 inches) Overflow Weir 2 0 0 1 500yr Depth

VertOrifice2 Q at 100yr depth = 0.00 2.54(diameter = 1-13/16 inches) Outlet Pipe 1 0 0 0 Freeboard

EURV_draintime_user = 2.72(diameter = 1-7/8 inches) Outlet Pipe 2 0 0 1 Spillway

Count_User_Hydrographs 0 2.90(diameter = 1-15/16 inches) 0 Spillway Length

CountA_3 (EURV & 100yr) = 0 3.09(diameter = 2 inches) Button Visibility Boolean FALSE Time Interval

CountA_4 (100yr Only) = 0 3.29(use rectangular openings) 1 Button_Trigger
0 Underdrain
1 WQCV Plate
0 EURV-WQCV Plate
0 EURV-WQCV VertOrifice
0 Outlet 90% Qpeak
0 Outlet Undetained

S-A-V-D Chart Axis Override X-axis Left Y-Axis Right Y-Axis
minimum bound

maximum bound

UD-Detention, Version 3.07 (February 2017)

Detention Basin Outlet Structure Design
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Outflow Hydrograph Workbook Filename:

Storm Inflow Hydrographs

The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK

Time Interval TIME WQCV [cfs] EURV [cfs] 2 Year [cfs] 5 Year [cfs] 10 Year [cfs] 25 Year [cfs] 50 Year [cfs] 100 Year [cfs] 500 Year [cfs]

4.17  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0:04:10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydrograph 0:08:20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Constant 0:12:31 0.97 1.32 0.87 1.18 1.53 2.21 3.74 6.52 11.53

1.198 0:16:41 2.63 3.58 2.36 3.20 4.18 6.06 10.44 19.06 37.39
0:20:51 6.77 9.21 6.06 8.22 10.74 15.57 26.82 48.95 96.79
0:25:01 18.58 25.28 16.66 22.57 29.49 42.73 73.50 133.84 263.09

0:29:11 22.24 30.40 19.90 27.09 35.56 51.90 91.10 174.48 380.73
0:33:22 21.25 29.09 19.01 25.91 34.04 49.75 87.83 171.02 391.60

0:37:32 19.35 26.48 17.31 23.59 30.98 45.28 80.06 156.91 365.27
0:41:42 17.33 23.74 15.49 21.14 27.81 40.71 72.14 141.58 330.76
0:45:52 15.01 20.61 13.41 18.34 24.15 35.48 63.16 124.59 294.71
0:50:02 13.06 17.91 11.67 15.94 20.98 30.89 55.17 109.08 260.03
0:54:13 11.84 16.24 10.58 14.46 19.03 27.97 49.76 97.81 230.44
0:58:23 9.82 13.51 8.77 12.02 15.86 23.36 41.76 82.89 199.17
1:02:33 8.06 11.12 7.19 9.88 13.07 19.30 34.63 68.95 167.84
1:06:43 6.26 8.69 5.58 7.70 10.23 15.20 27.49 55.31 138.06
1:10:53 4.72 6.58 4.19 5.82 7.78 11.65 21.27 43.15 110.53
1:15:04 3.42 4.82 3.03 4.25 5.71 8.62 15.92 32.65 86.77
1:19:14 2.63 3.67 2.33 3.25 4.34 6.51 11.92 24.16 65.97
1:23:24 2.15 3.00 1.92 2.66 3.54 5.27 9.56 19.19 50.11
1:27:34 1.82 2.53 1.62 2.25 2.99 4.45 8.04 16.08 40.94
1:31:44 1.60 2.22 1.42 1.97 2.61 3.88 6.99 13.92 34.89

1:35:55 1.44 1.99 1.28 1.77 2.34 3.47 6.25 12.40 30.73
1:40:05 1.32 1.83 1.18 1.62 2.15 3.19 5.72 11.32 27.73
1:44:15 0.97 1.35 0.86 1.19 1.59 2.36 4.28 8.67 22.24
1:48:25 0.71 0.98 0.63 0.87 1.16 1.71 3.10 6.24 16.21
1:52:35 0.52 0.72 0.47 0.64 0.85 1.26 2.29 4.63 11.86
1:56:46 0.39 0.54 0.34 0.47 0.63 0.94 1.70 3.44 8.85
2:00:56 0.28 0.39 0.25 0.34 0.46 0.68 1.25 2.54 6.60

2:05:06 0.20 0.28 0.18 0.24 0.32 0.49 0.90 1.84 4.87
2:09:16 0.14 0.20 0.13 0.18 0.24 0.35 0.65 1.33 3.55
2:13:26 0.10 0.14 0.08 0.12 0.16 0.24 0.46 0.95 2.63
2:17:37 0.06 0.08 0.05 0.07 0.10 0.16 0.30 0.63 1.85
2:21:47 0.03 0.04 0.03 0.04 0.05 0.09 0.17 0.37 1.21
2:25:57 0.01 0.02 0.01 0.01 0.02 0.04 0.08 0.18 0.70
2:30:07 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.06 0.33
2:34:17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10
2:38:28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:42:38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:46:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:50:58 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:55:08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:59:19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:03:29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:07:39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:11:49 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:15:59 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:20:10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:24:20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:28:30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:32:40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:36:50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:41:01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:45:11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:49:21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:53:31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:57:41 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:01:52 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:06:02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:10:12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:14:22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:18:32 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:22:43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:26:53 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:31:03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:35:13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:39:23 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:43:34 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:47:44 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:51:54 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:56:04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:00:14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

UD-Detention, Version 3.07 (February 2017)
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Future HMS Model



HEC-HMS 3.5 [H:\Challenger Homes Inc\CO, El Paso County-CLH000017-Bent Grass West PUD...

Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(AC-FT)

WT020 0.0671383 41.9 01Jan2011, 06:21 4.8
JWT020 0.0671383 41.9 01Jan2011, 06:21 4.8
RWT030 0.0671383 41.9 01Jan2011, 06:29 4.8
WT030 0.0764732 75.3 01Jan2011, 06:07 5.5
JWT030 0.1436115 85.4 01Jan2011, 06:09 10.3
RWT042 0.1436115 85.3 01Jan2011, 06:15 10.3
WT010 0.1353300 88.9 01Jan2011, 06:17 9.3
JWT010 0.1353300 88.9 01Jan2011, 06:17 9.3
RWT044 0.1353300 88.8 01Jan2011, 06:24 9.3
JWT042 0.2789415 167.0 01Jan2011, 06:21 19.6
RWT046 0.2789415 166.7 01Jan2011, 06:28 19.6
WT040 0.1850600 92.7 01Jan2011, 06:28 12.8
JWT044 0.4640015 259.4 01Jan2011, 06:28 32.4
RWT054 0.4640015 258.8 01Jan2011, 06:35 32.3
WT060 0.1956300 116.8 01Jan2011, 06:26 15.1
WT050 0.1899300 139.4 01Jan2011, 06:19 15.3
JWT050 0.8495615 475.4 01Jan2011, 06:31 62.7
RWT092 0.8495615 475.2 01Jan2011, 06:32 62.7
WT070 0.1711000 133.9 01Jan2011, 06:12 11.8
JWT070 0.1711000 133.9 01Jan2011, 06:12 11.8
RWT080 0.1711000 133.4 01Jan2011, 06:22 11.8
WT080 0.0691596 67.3 01Jan2011, 06:10 5.6
Sub Regional Pond SR1 1.0898211 513.2 01Jan2011, 06:40 78.4
JWT080 1.0898211 513.2 01Jan2011, 06:40 78.4
RWT094 1.0898211 512.4 01Jan2011, 06:45 78.3
WT100-REV 0.1292700 203.0 01Jan2011, 06:04 12.9
W26-REV 0.0720000 103.6 01Jan2011, 06:03 6.4
WS3-1 0.0720000 102.8 01Jan2011, 06:10 6.4
Paint Brush Hills Pond C 0.2012700 64.4 01Jan2011, 06:26 19.2
WT090 0.1533300 162.4 01Jan2011, 06:09 12.8
JWT090 1.4444211 595.9 01Jan2011, 06:44 110.2
RWT122 1.4444211 595.5 01Jan2011, 06:45 110.2
WT110 0.1942800 169.9 01Jan2011, 06:14 16.2
JWT110 1.6387011 651.0 01Jan2011, 06:43 126.4
RWT124 1.6387011 650.8 01Jan2011, 06:47 126.3
WT130-REV 0.1016250 130.0 01Jan2011, 06:11 10.9
Paint Brush Hills Pond A 0.1016250 53.8 01Jan2011, 06:32 10.9
WT120-REV 0.0430300 51.1 01Jan2011, 06:08 3.8
JWT120 1.7833561 703.6 01Jan2011, 06:46 140.9
RWT172 1.7833561 702.5 01Jan2011, 06:58 140.5
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Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(AC-FT)

RWT172 1.7833561 702.5 01Jan2011, 06:58 140.5
WT140-REV 0.1445300 194.2 01Jan2011, 06:12 16.8
JWT140 0.1445300 194.2 01Jan2011, 06:12 16.8
RWT150 0.1445300 193.3 01Jan2011, 06:22 16.8
WT150-REV 0.1308100 202.5 01Jan2011, 06:08 15.0
Paint Brush Hills Pond B1 0.2753400 235.6 01Jan2011, 06:29 31.8
W34B2-REV 0.0935900 141.8 01Jan2011, 06:07 10.2
Paint Brush Hills Pond B2 0.3689300 234.3 01Jan2011, 06:43 38.9
JWT150 0.3689300 234.3 01Jan2011, 06:43 38.9
RWT160 0.3689300 234.2 01Jan2011, 06:49 38.8
WT160-REV 0.0734800 109.9 01Jan2011, 06:06 7.5
JWT160 0.4424100 244.8 01Jan2011, 06:48 46.3
RWT174 0.4424100 244.7 01Jan2011, 06:56 46.2
WT170-REV 0.1060150 85.2 01Jan2011, 06:19 9.2
W34-CY-REV 0.0465469 38.1 01Jan2011, 06:16 3.8
JWT172 2.3783280 981.9 01Jan2011, 06:56 199.7
RWT176 2.3783280 981.6 01Jan2011, 06:57 199.7
Sub Regional Pond SR2 2.3783280 972.9 01Jan2011, 07:01 194.8
JWT174 2.3783280 972.9 01Jan2011, 07:01 194.8
RWT180 2.3783280 972.1 01Jan2011, 07:10 194.2
WT180-REV 0.0409400 29.3 01Jan2011, 06:19 3.2
JWT180 2.4192680 978.0 01Jan2011, 07:10 197.4
RWT202 2.4192680 977.3 01Jan2011, 07:21 196.8
WT200 0.3017100 186.8 01Jan2011, 06:30 26.0
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
WT230 0.1981800 346.7 01Jan2011, 06:05 23.1
JWT234 3.4316041 1155.6 01Jan2011, 07:26 297.0
RWT240 3.4316041 1155.0 01Jan2011, 07:29 296.8
WT240 0.0761461 160.3 01Jan2011, 06:01 9.1



Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(AC-FT)

WT240 0.0761461 160.3 01Jan2011, 06:01 9.1
Regional Pond WU North 3.5077502 1160.9 01Jan2011, 07:30 304.7
Regional Pond WU Diver... 3.5077502 1122.2 01Jan2011, 07:30 261.4
Old Meridian 0.0335900 85.0 01Jan2011, 06:07 6.1
RWT-OM 0.0335900 84.2 01Jan2011, 06:12 6.1
Regional Pond WU South 3.5413402 997.3 01Jan2011, 07:47 255.2
RWT240_Diversion Reach 0.0000000 38.8 01Jan2011, 07:35 43.1
JWT240 3.5413402 1036.0 01Jan2011, 07:47 298.4
RWT250 3.5413402 1035.7 01Jan2011, 07:48 298.3
WT250 0.1469500 291.4 01Jan2011, 06:02 17.1
JWT250 3.6882902 1048.0 01Jan2011, 07:48 315.4
RWT260 3.6882902 1047.5 01Jan2011, 07:58 314.3
WT260 0.1388002 77.5 01Jan2011, 06:34 11.5
JWT260 3.8270904 1061.8 01Jan2011, 07:58 325.9
RWT291 3.8270904 1061.7 01Jan2011, 08:00 325.6
WT270 0.0324738 57.1 01Jan2011, 06:04 3.6
JWT270 0.0324738 57.1 01Jan2011, 06:04 3.6
RWT292 0.0324738 56.9 01Jan2011, 06:08 3.5
JWT292 3.8595642 1064.3 01Jan2011, 08:00 329.2
RWT295 3.8595642 1064.2 01Jan2011, 08:01 329.0
WT280 0.2669500 251.8 01Jan2011, 06:12 22.3
JWT280 0.2669500 251.8 01Jan2011, 06:12 22.3
RWT294 0.2669500 251.2 01Jan2011, 06:15 22.2
JWT294 4.1265142 1082.0 01Jan2011, 08:01 351.3
RWT296 4.1265142 1081.4 01Jan2011, 08:07 350.6
MT040 0.3084200 455.2 01Jan2011, 06:11 38.1
MT030 0.1566300 228.6 01Jan2011, 06:05 15.1
MT020 0.0902033 143.1 01Jan2011, 06:04 9.0
JMT020 0.0902033 143.1 01Jan2011, 06:04 9.0
RMT030 0.0902033 141.8 01Jan2011, 06:17 8.9
JMT030 0.2468333 294.4 01Jan2011, 06:07 24.0
RMT040 0.2468333 293.0 01Jan2011, 06:11 24.0
WoodmenHillsPondH 0.5552533 751.7 01Jan2011, 06:11 61.7
JMT040 0.5552533 751.7 01Jan2011, 06:11 61.7
RMT050 0.5552533 745.8 01Jan2011, 06:14 61.7
MT010 0.2898900 139.9 01Jan2011, 06:24 17.7
The Meadows Pond #2 0.2898900 72.6 01Jan2011, 06:51 14.4
JMT010 0.2898900 72.6 01Jan2011, 06:51 14.4
RMT062 0.2898900 72.5 01Jan2011, 07:02 14.4
MT060a 0.0311000 48.5 01Jan2011, 06:03 2.9
School Site 0.3209900 15.3 01Jan2011, 09:24 12.3
JMT060a 0.3209900 15.3 01Jan2011, 09:24 12.3



Hydrologic
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Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(AC-FT)

JMT060a 0.3209900 15.3 01Jan2011, 09:24 12.3
RMT060a 0.3209900 15.3 01Jan2011, 09:31 12.3
MT050 0.1186100 109.7 01Jan2011, 06:18 11.4
JMT050 0.9948533 852.6 01Jan2011, 06:14 85.3
RMT064 0.9948533 847.9 01Jan2011, 06:21 85.2
MT060 0.1588000 196.8 01Jan2011, 06:08 14.7
Sub Regional Pond SR4 1.1536533 607.7 01Jan2011, 06:38 85.4
JMT060 1.1536533 607.7 01Jan2011, 06:38 85.4
RMT070 1.1536533 604.8 01Jan2011, 06:44 85.2
MT070 0.1994800 170.2 01Jan2011, 06:22 19.6
JMT070 1.3531333 710.9 01Jan2011, 06:42 104.8
RMT080 1.3531333 709.9 01Jan2011, 06:44 104.7
MT080 0.0638371 191.9 01Jan2011, 06:00 11.0
Regional Pond MN 1.4169704 686.6 01Jan2011, 06:49 113.2
JMT080 1.4169704 686.6 01Jan2011, 06:49 113.2
RMT102 1.4169704 683.7 01Jan2011, 06:56 112.9
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 698.8 01Jan2011, 06:56 118.9
RMT106 1.4604807 693.3 01Jan2011, 06:58 118.7
MT100 0.0557682 88.2 01Jan2011, 06:05 5.9
JMT106 1.5162489 700.0 01Jan2011, 06:58 124.6
RMT112 1.5162489 696.5 01Jan2011, 07:10 123.9
MT110 0.1163900 117.4 01Jan2011, 06:16 11.5
JMT110 1.6326389 715.5 01Jan2011, 07:10 135.5
RMT114 1.6326389 714.4 01Jan2011, 07:15 135.2
WT290 0.1037800 110.3 01Jan2011, 06:09 8.7
Regional Pond R1 5.8629331 1339.4 01Jan2011, 08:04 486.8
JWT296 5.8629331 1339.4 01Jan2011, 08:04 486.8
RWT314 5.8629331 1339.1 01Jan2011, 08:10 485.9
WT300 0.0970199 91.6 01Jan2011, 06:12 8.1
JWT300 0.0970199 91.6 01Jan2011, 06:12 8.1
RWT312 0.0970199 91.1 01Jan2011, 06:29 8.1
WT310 0.2774200 246.7 01Jan2011, 06:13 22.3
JWT310 6.2373730 1363.2 01Jan2011, 08:09 516.3
RWT320 6.2373730 1362.4 01Jan2011, 08:15 515.2
WT320 0.2061400 200.6 01Jan2011, 06:11 17.2
JWT320 6.4435130 1374.5 01Jan2011, 08:15 532.4



Hydrologic
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Peak Discharge
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JWT320 6.4435130 1374.5 01Jan2011, 08:15 532.4
RWT352 6.4435130 1373.7 01Jan2011, 08:24 531.2
ET020 0.2131700 360.5 01Jan2011, 06:06 24.8
ET010 0.1451300 198.3 01Jan2011, 06:11 16.4
Paint Brush Hills Pond #4 0.1451300 150.9 01Jan2011, 06:20 16.3
JET010 0.1451300 150.9 01Jan2011, 06:20 16.3
RET020 0.1451300 150.0 01Jan2011, 06:37 16.3
Sub Regional Pond SR6 0.3583000 195.4 01Jan2011, 06:41 37.9
JET020 0.3583000 195.4 01Jan2011, 06:41 37.9
RET030 0.3583000 194.9 01Jan2011, 07:02 37.5
ET030 0.2042800 242.0 01Jan2011, 06:15 23.0
JET030 0.5625800 266.0 01Jan2011, 06:43 60.5
RET040 0.5625800 265.2 01Jan2011, 06:50 60.3
Woodmen Hills Pond #1 ... 0.7117200 263.5 01Jan2011, 07:09 75.5
ET040 0.1491400 165.7 01Jan2011, 06:14 15.3
Woodmen Hills Pond #1 ... 0.7117200 261.1 01Jan2011, 07:18 69.5
JET040 0.7117200 261.1 01Jan2011, 07:18 69.5
RET050 0.7117200 261.1 01Jan2011, 07:23 69.4
ET050 0.1171900 197.1 01Jan2011, 06:03 11.6
Woodmen Hills Pond #2 0.8289100 250.3 01Jan2011, 07:46 79.3
JET050 0.8289100 250.3 01Jan2011, 07:46 79.3
RET060 0.8289100 250.3 01Jan2011, 07:53 79.1
ET060 0.2854300 529.3 01Jan2011, 06:01 29.3
Woodmen Hills Pond #3 1.1143400 360.9 01Jan2011, 06:06 105.9
JET060 1.1143400 360.9 01Jan2011, 06:06 105.9
RET070 1.1143400 356.7 01Jan2011, 06:16 105.6
ET070 0.2497500 461.0 01Jan2011, 06:02 27.3
JET070 1.3640900 636.4 01Jan2011, 06:04 132.9
RET080 1.3640900 517.5 01Jan2011, 06:23 131.3
ET080 0.2916400 517.9 01Jan2011, 06:07 37.1
Woodmen Hills Pond #4 1.6557300 288.0 01Jan2011, 07:00 139.2
JET080 1.6557300 288.0 01Jan2011, 07:00 139.2
RET090 1.6557300 287.3 01Jan2011, 07:03 139.0
ET090 0.1242400 133.0 01Jan2011, 06:22 14.9
JET090 1.7799700 330.8 01Jan2011, 06:59 153.9
RET100 1.7799700 330.7 01Jan2011, 07:01 153.8
ET100 0.0480615 72.0 01Jan2011, 06:02 4.0
JET100 1.8280315 335.4 01Jan2011, 07:01 157.8
RET110 1.8280315 335.2 01Jan2011, 07:05 157.6
ET110 0.2260300 198.8 01Jan2011, 06:12 17.5
JET110 2.0540615 362.1 01Jan2011, 07:03 175.1
RET120 2.0540615 361.3 01Jan2011, 07:09 174.7
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RET120 2.0540615 361.3 01Jan2011, 07:09 174.7
ET120 0.1091300 89.4 01Jan2011, 06:14 8.5
JET120 2.1631915 403.2 01Jan2011, 06:17 183.2
RET152 2.1631915 402.2 01Jan2011, 06:24 182.9
ET130 0.1348100 85.4 01Jan2011, 06:27 11.2
JET130 0.1348100 85.4 01Jan2011, 06:27 11.2
RET140 0.1348100 84.7 01Jan2011, 06:54 11.1
ET140 0.2675900 122.8 01Jan2011, 06:46 22.2
JET140 0.4024000 204.8 01Jan2011, 06:51 33.3
RET154 0.4024000 204.4 01Jan2011, 07:05 33.2
JET152 2.5655915 572.3 01Jan2011, 07:10 216.1
RET156 2.5655915 572.0 01Jan2011, 07:14 215.8
ET150 0.1777300 136.2 01Jan2011, 06:18 14.3
JET154 2.7433215 595.8 01Jan2011, 07:12 230.1
RET162 2.7433215 595.1 01Jan2011, 07:25 228.9
ET160 0.1889200 137.2 01Jan2011, 06:23 16.3
JET160 2.9322415 633.6 01Jan2011, 06:38 245.2
RET164 2.9322415 629.0 01Jan2011, 06:47 244.7
WT350 0.3037700 276.7 01Jan2011, 06:14 26.3
JWT352 9.6795245 1938.3 01Jan2011, 07:42 802.2
RWT354 9.6795245 1938.3 01Jan2011, 07:42 802.2
WT330 0.3266800 249.3 01Jan2011, 06:19 27.2
JWT330 0.3266800 249.3 01Jan2011, 06:19 27.2
RWT344 0.3266800 248.4 01Jan2011, 06:25 27.2
WT340 0.2780000 147.3 01Jan2011, 06:37 23.1
JWT354 10.2842045 2011.2 01Jan2011, 07:41 852.4
RWT372 10.2842045 2008.9 01Jan2011, 07:47 851.3
WT360 0.0656830 54.8 01Jan2011, 06:15 5.3
JWT360 0.0656830 54.8 01Jan2011, 06:15 5.3
RWT374 0.0656830 54.6 01Jan2011, 06:24 5.3
Regional Pond R2 10.3498875 2012.2 01Jan2011, 07:49 853.2



Project: Aug15_Working_Falcon_DBPS_S
Simulation Run: FU 100-yr Reservoir: School Site

Start of Run: 01Jan2011, 00:00 Basin Model: Falcon_DBPS_Future
End of Run: 02Jan2011, 00:00 Meteorologic Model: 100-yr
Compute Time: 25Jan2021, 10:31:29 Control Specifications: 24-hr Storm

Volume Units: AC-FT

Computed Results

Peak Inflow : 75.8 (CFS) Date/Time of Peak Inflow : 01Jan2011, 07:02
Peak Outflow : 15.3 (CFS) Date/Time of Peak Outflow : 01Jan2011, 09:24
Total Inflow : 17.2 (AC-FT) Peak Storage : 7.7 (AC-FT)
Total Outflow : 12.3 (AC-FT) Peak Elevation : 6957.0 (FT)



Project: Aug15_Working_Falcon_DBPS_S
Simulation Run: FU 100-yr Reservoir: Sub Regional Pond SR4

Start of Run: 01Jan2011, 00:00 Basin Model: Falcon_DBPS_Future
End of Run: 02Jan2011, 00:00 Meteorologic Model: 100-yr
Compute Time: 25Jan2021, 10:31:29 Control Specifications: 24-hr Storm

Volume Units: AC-FT

Computed Results

Peak Inflow : 952.1 (CFS) Date/Time of Peak Inflow : 01Jan2011, 06:20
Peak Outflow : 607.7 (CFS) Date/Time of Peak Outflow : 01Jan2011, 06:38
Total Inflow : 99.9 (AC-FT) Peak Storage : 26.2 (AC-FT)
Total Outflow : 85.4 (AC-FT) Peak Elevation : 6896.9 (FT)



Project: Aug15_Working_Falcon_DBPS_S
Simulation Run: FU 100-yr Reservoir: Regional Pond MN

Start of Run: 01Jan2011, 00:00 Basin Model: Falcon_DBPS_Future
End of Run: 02Jan2011, 00:00 Meteorologic Model: 100-yr
Compute Time: 25Jan2021, 10:31:29 Control Specifications: 24-hr Storm

Volume Units: AC-FT

Computed Results

Peak Inflow : 720.0 (CFS) Date/Time of Peak Inflow : 01Jan2011, 06:44
Peak Outflow : 686.6 (CFS) Date/Time of Peak Outflow : 01Jan2011, 06:49
Total Inflow : 115.8 (AC-FT) Peak Storage : 6.7 (AC-FT)
Total Outflow : 113.2 (AC-FT) Peak Elevation : 6853.6 (FT)



HEC-HMS 3.5 [H:\Challenger Homes Inc\CO, El Paso County-CLH000017-Bent Grass West PUD...

Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(AC-FT)

WT020 0.0671383 10.3 01Jan2011, 06:23 1.4
JWT020 0.0671383 10.3 01Jan2011, 06:23 1.4
RWT030 0.0671383 10.3 01Jan2011, 06:34 1.4
WT030 0.0764732 19.5 01Jan2011, 06:08 1.6
JWT030 0.1436115 20.0 01Jan2011, 06:09 3.0
RWT042 0.1436115 19.9 01Jan2011, 06:18 3.0
WT010 0.1353300 21.2 01Jan2011, 06:19 2.6
JWT010 0.1353300 21.2 01Jan2011, 06:19 2.6
RWT044 0.1353300 21.2 01Jan2011, 06:29 2.6
JWT042 0.2789415 37.2 01Jan2011, 06:24 5.6
RWT046 0.2789415 37.2 01Jan2011, 06:35 5.6
WT040 0.1850600 21.9 01Jan2011, 06:31 3.6
JWT044 0.4640015 58.9 01Jan2011, 06:34 9.2
RWT054 0.4640015 58.7 01Jan2011, 06:43 9.2
WT060 0.1956300 30.1 01Jan2011, 06:29 4.5
WT050 0.1899300 37.3 01Jan2011, 06:21 4.7
JWT050 0.8495615 108.6 01Jan2011, 06:38 18.4
RWT092 0.8495615 108.5 01Jan2011, 06:39 18.4
WT070 0.1711000 32.6 01Jan2011, 06:13 3.4
JWT070 0.1711000 32.6 01Jan2011, 06:13 3.4
RWT080 0.1711000 32.5 01Jan2011, 06:28 3.3
WT080 0.0691596 18.5 01Jan2011, 06:12 1.7
Sub Regional Pond SR1 1.0898211 113.8 01Jan2011, 06:50 21.9
JWT080 1.0898211 113.8 01Jan2011, 06:50 21.9
RWT094 1.0898211 113.7 01Jan2011, 06:58 21.8
WT100-REV 0.1292700 67.7 01Jan2011, 06:05 4.5
W26-REV 0.0720000 33.7 01Jan2011, 06:04 2.1
WS3-1 0.0720000 33.4 01Jan2011, 06:13 2.1
Paint Brush Hills Pond C 0.2012700 14.0 01Jan2011, 06:38 6.5
WT090 0.1533300 46.0 01Jan2011, 06:10 4.0
JWT090 1.4444211 133.8 01Jan2011, 06:57 32.3
RWT122 1.4444211 133.7 01Jan2011, 07:01 32.3
WT110 0.1942800 47.0 01Jan2011, 06:16 5.1
JWT110 1.6387011 144.0 01Jan2011, 07:00 37.4
RWT124 1.6387011 144.0 01Jan2011, 07:08 37.3
WT130-REV 0.1016250 43.5 01Jan2011, 06:12 3.9
Paint Brush Hills Pond A 0.1016250 9.3 01Jan2011, 06:49 3.9
WT120-REV 0.0430300 14.8 01Jan2011, 06:09 1.2
JWT120 1.7833561 154.4 01Jan2011, 07:08 42.4
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JWT120 1.7833561 154.4 01Jan2011, 07:08 42.4
RWT172 1.7833561 154.2 01Jan2011, 07:18 42.2
WT140-REV 0.1445300 65.2 01Jan2011, 06:14 6.1
JWT140 0.1445300 65.2 01Jan2011, 06:14 6.1
RWT150 0.1445300 64.9 01Jan2011, 06:24 6.1
WT150-REV 0.1308100 71.3 01Jan2011, 06:08 5.5
Paint Brush Hills Pond... 0.2753400 110.4 01Jan2011, 06:15 11.6
W34B2-REV 0.0935900 49.1 01Jan2011, 06:08 3.7
Paint Brush Hills Pond... 0.3689300 20.1 01Jan2011, 07:15 13.8
JWT150 0.3689300 20.1 01Jan2011, 07:15 13.8
RWT160 0.3689300 20.0 01Jan2011, 07:24 13.8
WT160-REV 0.0734800 36.3 01Jan2011, 06:07 2.6
JWT160 0.4424100 37.3 01Jan2011, 06:07 16.4
RWT174 0.4424100 36.9 01Jan2011, 06:20 16.3
WT170-REV 0.1060150 24.0 01Jan2011, 06:21 2.9
W34-CY-REV 0.0465469 10.7 01Jan2011, 06:18 1.2
JWT172 2.3783280 181.3 01Jan2011, 07:17 62.6
RWT176 2.3783280 181.2 01Jan2011, 07:18 62.6
Sub Regional Pond SR2 2.3783280 171.7 01Jan2011, 07:30 59.3
JWT174 2.3783280 171.7 01Jan2011, 07:30 59.3
RWT180 2.3783280 171.6 01Jan2011, 07:45 59.0
WT180-REV 0.0409400 7.6 01Jan2011, 06:21 1.0
JWT180 2.4192680 172.6 01Jan2011, 07:45 59.9
RWT202 2.4192680 172.6 01Jan2011, 08:03 59.5
WT200 0.3017100 52.2 01Jan2011, 06:33 8.3
WT190 0.0574561 22.5 01Jan2011, 06:06 1.6
The Meadows Pond #1 0.0574561 0.6 01Jan2011, 10:18 0.9
JWT190 0.0574561 0.6 01Jan2011, 10:18 0.9
RWT204 0.0574561 0.6 01Jan2011, 10:56 0.8
JWT200 2.7784341 182.8 01Jan2011, 08:02 68.6
RWT210 2.7784341 182.7 01Jan2011, 08:10 68.3
WT210 0.2654600 59.7 01Jan2011, 06:38 9.8
JWT210 3.0438941 194.3 01Jan2011, 08:09 78.2
RWT232 3.0438941 194.3 01Jan2011, 08:16 77.9
WT220 0.1895300 84.8 01Jan2011, 06:13 7.8
JWT220 0.1895300 84.8 01Jan2011, 06:13 7.8
RWT234 0.1895300 84.4 01Jan2011, 06:25 7.7
JWT232 3.2334241 200.7 01Jan2011, 08:16 85.7
RWT236 3.2334241 200.7 01Jan2011, 08:16 85.7
WT230 0.1981800 124.0 01Jan2011, 06:06 8.5



Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
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Time of Peak Volume
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WT230 0.1981800 124.0 01Jan2011, 06:06 8.5
JWT234 3.4316041 205.6 01Jan2011, 08:15 94.2
RWT240 3.4316041 205.4 01Jan2011, 08:21 94.0
WT240 0.0761461 61.0 01Jan2011, 06:02 3.4
Regional Pond WU No... 3.5077502 206.4 01Jan2011, 08:23 96.3
Regional Pond WU Di... 3.5077502 169.3 01Jan2011, 08:23 64.8
Old Meridian 0.0335900 38.2 01Jan2011, 06:09 2.8
RWT-OM 0.0335900 37.8 01Jan2011, 06:14 2.8
Regional Pond WU So... 3.5413402 144.6 01Jan2011, 08:49 57.2
RWT240_Diversion R... 0.0000000 37.1 01Jan2011, 08:29 31.4
JWT240 3.5413402 180.6 01Jan2011, 08:47 88.6
RWT250 3.5413402 180.6 01Jan2011, 08:48 88.5
WT250 0.1469500 107.5 01Jan2011, 06:03 6.3
JWT250 3.6882902 183.2 01Jan2011, 08:48 94.9
RWT260 3.6882902 183.1 01Jan2011, 09:04 94.3
WT260 0.1388002 21.0 01Jan2011, 06:36 3.6
JWT260 3.8270904 185.4 01Jan2011, 09:03 97.9
RWT291 3.8270904 185.3 01Jan2011, 09:07 97.8
WT270 0.0324738 20.0 01Jan2011, 06:04 1.3
JWT270 0.0324738 20.0 01Jan2011, 06:04 1.3
RWT292 0.0324738 19.9 01Jan2011, 06:10 1.3
JWT292 3.8595642 185.9 01Jan2011, 09:07 99.0
RWT295 3.8595642 185.8 01Jan2011, 09:09 99.0
WT280 0.2669500 70.1 01Jan2011, 06:14 6.9
JWT280 0.2669500 70.1 01Jan2011, 06:14 6.9
RWT294 0.2669500 70.0 01Jan2011, 06:17 6.9
JWT294 4.1265142 189.2 01Jan2011, 09:09 105.9
RWT296 4.1265142 189.1 01Jan2011, 09:17 105.5
MT040 0.3084200 163.5 01Jan2011, 06:12 14.5
MT030 0.1566300 73.4 01Jan2011, 06:06 5.1
MT020 0.0902033 47.3 01Jan2011, 06:05 3.1
JMT020 0.0902033 47.3 01Jan2011, 06:05 3.1
RMT030 0.0902033 46.8 01Jan2011, 06:21 3.1
JMT030 0.2468333 93.6 01Jan2011, 06:07 8.1
RMT040 0.2468333 92.8 01Jan2011, 06:12 8.1
Woodmen Hills Pond H 0.5552533 242.5 01Jan2011, 06:16 22.5
JMT040 0.5552533 242.5 01Jan2011, 06:16 22.5
RMT050 0.5552533 242.2 01Jan2011, 06:19 22.5
MT010 0.2898900 36.7 01Jan2011, 06:26 5.2



Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(AC-FT)

The Meadows Pond #2 0.2898900 2.7 01Jan2011, 09:12 3.5
JMT010 0.2898900 2.7 01Jan2011, 09:12 3.5
RMT062 0.2898900 2.7 01Jan2011, 09:38 3.4
MT060a 0.0311000 15.6 01Jan2011, 06:03 1.0
School Site 0.3209900 1.7 02Jan2011, 00:00 1.7
JMT060a 0.3209900 1.7 02Jan2011, 00:00 1.7
RMT060a 0.3209900 1.7 02Jan2011, 00:00 1.7
MT050 0.1186100 33.2 01Jan2011, 06:20 3.8
JMT050 0.9948533 275.6 01Jan2011, 06:19 28.0
RMT064 0.9948533 273.3 01Jan2011, 06:29 27.9
MT060 0.1588000 60.1 01Jan2011, 06:09 4.8
Sub Regional Pond SR4 1.1536533 24.2 01Jan2011, 08:44 22.9
JMT060 1.1536533 24.2 01Jan2011, 08:44 22.9
RMT070 1.1536533 24.2 01Jan2011, 08:52 22.7
MT070 0.1994800 51.6 01Jan2011, 06:24 6.6
JMT070 1.3531333 55.6 01Jan2011, 06:25 29.3
RMT080 1.3531333 55.6 01Jan2011, 06:28 29.3
MT080 0.0638371 91.5 01Jan2011, 06:00 5.0
Regional Pond MN 1.4169704 62.4 01Jan2011, 06:32 31.8
JMT080 1.4169704 62.4 01Jan2011, 06:32 31.8
RMT102 1.4169704 62.2 01Jan2011, 06:41 31.6
MT090 0.0435103 59.3 01Jan2011, 06:00 3.2
Woodmen Hills Pond #5 0.0435103 2.2 01Jan2011, 08:01 2.3
JMT090 0.0435103 2.2 01Jan2011, 08:01 2.3
RMT090 0.0435103 2.2 01Jan2011, 08:01 2.3
JMT104 0.0435103 2.2 01Jan2011, 08:01 2.3
RMT104 0.0435103 2.2 01Jan2011, 08:07 2.3
JMT102 1.4604807 64.3 01Jan2011, 06:41 33.9
RMT106 1.4604807 64.0 01Jan2011, 06:43 33.9
MT100 0.0557682 29.8 01Jan2011, 06:06 2.1
JMT106 1.5162489 67.8 01Jan2011, 06:42 35.9
RMT112 1.5162489 66.0 01Jan2011, 07:16 35.0
MT110 0.1163900 36.3 01Jan2011, 06:18 3.9
JMT110 1.6326389 72.0 01Jan2011, 07:16 39.0
RMT114 1.6326389 71.2 01Jan2011, 07:25 38.7
WT290 0.1037800 31.2 01Jan2011, 06:10 2.7
Regional Pond R1 5.8629331 223.1 01Jan2011, 09:27 139.8
JWT296 5.8629331 223.1 01Jan2011, 09:27 139.8
RWT314 5.8629331 223.0 01Jan2011, 09:34 139.1
WT300 0.0970199 25.5 01Jan2011, 06:14 2.5



Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(AC-FT)

WT300 0.0970199 25.5 01Jan2011, 06:14 2.5
JWT300 0.0970199 25.5 01Jan2011, 06:14 2.5
RWT312 0.0970199 25.4 01Jan2011, 06:34 2.5
WT310 0.2774200 67.1 01Jan2011, 06:14 6.9
JWT310 6.2373730 227.5 01Jan2011, 09:34 148.4
RWT320 6.2373730 227.4 01Jan2011, 09:42 147.7
WT320 0.2061400 56.1 01Jan2011, 06:13 5.4
JWT320 6.4435130 230.0 01Jan2011, 09:42 153.0
RWT352 6.4435130 229.9 01Jan2011, 09:51 152.2
ET020 0.2131700 128.1 01Jan2011, 06:07 9.2
ET010 0.1451300 67.4 01Jan2011, 06:12 5.9
Paint Brush Hills Pond... 0.1451300 48.8 01Jan2011, 06:22 5.9
JET010 0.1451300 48.8 01Jan2011, 06:22 5.9
RET020 0.1451300 48.7 01Jan2011, 06:37 5.9
Sub Regional Pond SR6 0.3583000 19.9 01Jan2011, 07:26 13.5
JET020 0.3583000 19.9 01Jan2011, 07:26 13.5
RET030 0.3583000 19.7 01Jan2011, 08:14 13.1
ET030 0.2042800 81.2 01Jan2011, 06:17 8.4
JET030 0.5625800 81.2 01Jan2011, 06:17 21.5
RET040 0.5625800 80.9 01Jan2011, 06:28 21.4
Woodmen Hills Pond ... 0.7117200 103.5 01Jan2011, 06:35 26.6
ET040 0.1491400 52.6 01Jan2011, 06:15 5.3
Woodmen Hills Pond ... 0.7117200 32.8 01Jan2011, 07:14 21.7
JET040 0.7117200 32.8 01Jan2011, 07:14 21.7
RET050 0.7117200 32.8 01Jan2011, 07:22 21.6
ET050 0.1171900 66.6 01Jan2011, 06:03 4.0
Woodmen Hills Pond #2 0.8289100 29.6 01Jan2011, 08:07 23.9
JET050 0.8289100 29.6 01Jan2011, 08:07 23.9
RET060 0.8289100 29.6 01Jan2011, 08:19 23.7
ET060 0.2854300 185.5 01Jan2011, 06:02 10.2
Woodmen Hills Pond #3 1.1143400 82.1 01Jan2011, 06:08 31.5
JET060 1.1143400 82.1 01Jan2011, 06:08 31.5
RET070 1.1143400 81.0 01Jan2011, 06:18 31.2
ET070 0.2497500 164.1 01Jan2011, 06:03 9.8
JET070 1.3640900 164.5 01Jan2011, 06:03 41.0
RET080 1.3640900 123.5 01Jan2011, 06:29 40.2
ET080 0.2916400 192.2 01Jan2011, 06:08 14.3
Woodmen Hills Pond #4 1.6557300 26.7 01Jan2011, 14:58 26.8
JET080 1.6557300 26.7 01Jan2011, 14:58 26.8
RET090 1.6557300 26.7 01Jan2011, 15:03 26.6



Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(AC-FT)

RET090 1.6557300 26.7 01Jan2011, 15:03 26.6
ET090 0.1242400 46.0 01Jan2011, 06:23 5.6
JET090 1.7799700 50.6 01Jan2011, 06:24 32.2
RET100 1.7799700 50.6 01Jan2011, 06:28 32.1
ET100 0.0480615 22.3 01Jan2011, 06:02 1.3
JET100 1.8280315 53.2 01Jan2011, 06:28 33.3
RET110 1.8280315 53.1 01Jan2011, 06:35 33.1
ET110 0.2260300 52.7 01Jan2011, 06:13 5.3
JET110 2.0540615 86.0 01Jan2011, 06:13 38.4
RET120 2.0540615 85.1 01Jan2011, 06:19 38.1
ET120 0.1091300 23.5 01Jan2011, 06:16 2.5
JET120 2.1631915 107.9 01Jan2011, 06:19 40.7
RET152 2.1631915 107.7 01Jan2011, 06:25 40.4
ET130 0.1348100 23.2 01Jan2011, 06:30 3.5
JET130 0.1348100 23.2 01Jan2011, 06:30 3.5
RET140 0.1348100 23.1 01Jan2011, 07:00 3.5
ET140 0.2675900 33.4 01Jan2011, 06:49 6.9
JET140 0.4024000 55.3 01Jan2011, 06:56 10.4
RET154 0.4024000 55.2 01Jan2011, 07:19 10.3
JET152 2.5655915 108.6 01Jan2011, 06:26 50.8
RET156 2.5655915 108.3 01Jan2011, 06:30 50.6
ET150 0.1777300 36.6 01Jan2011, 06:20 4.4
JET154 2.7433215 138.8 01Jan2011, 06:29 55.0
RET162 2.7433215 135.5 01Jan2011, 06:54 54.2
ET160 0.1889200 38.5 01Jan2011, 06:25 5.2
JET160 2.9322415 154.7 01Jan2011, 06:53 59.4
RET164 2.9322415 154.3 01Jan2011, 06:58 59.2
WT350 0.3037700 78.7 01Jan2011, 06:16 8.4
JWT352 9.6795245 311.7 01Jan2011, 07:22 219.7
RWT354 9.6795245 311.7 01Jan2011, 07:22 219.7
WT330 0.3266800 68.2 01Jan2011, 06:21 8.5
JWT330 0.3266800 68.2 01Jan2011, 06:21 8.5
RWT344 0.3266800 67.9 01Jan2011, 06:30 8.5
WT340 0.2780000 40.0 01Jan2011, 06:39 7.2
JWT354 10.2842045 350.6 01Jan2011, 07:20 235.3
RWT372 10.2842045 350.4 01Jan2011, 07:24 234.7
WT360 0.0656830 14.8 01Jan2011, 06:17 1.6
JWT360 0.0656830 14.8 01Jan2011, 06:17 1.6
RWT374 0.0656830 14.7 01Jan2011, 06:32 1.6
Regional Pond R2 10.3498875 352.6 01Jan2011, 07:26 233.1



Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(AC-FT)

Regional Pond R2 10.3498875 352.6 01Jan2011, 07:26 233.1
JWT372 10.3498875 352.6 01Jan2011, 07:26 233.1
RWT376 10.3498875 351.6 01Jan2011, 07:35 231.9
WT370 0.2147600 23.4 01Jan2011, 06:15 2.8
JWT374_OUTLET 10.5646475 354.7 01Jan2011, 07:35 234.7



Project: Aug15_Working_Falcon_DBPS_S
Simulation Run: FU 5-yr Reservoir: School Site

Start of Run: 01Jan2011, 00:00 Basin Model: Falcon_DBPS_Future
End of Run: 02Jan2011, 00:00 Meteorologic Model: 5-yr
Compute Time: 25Jan2021, 10:40:43 Control Specifications: 24-hr Storm

Volume Units: AC-FT

Computed Results

Peak Inflow : 15.6 (CFS) Date/Time of Peak Inflow : 01Jan2011, 06:03
Peak Outflow : 1.7 (CFS) Date/Time of Peak Outflow : 02Jan2011, 00:00
Total Inflow : 4.4 (AC-FT) Peak Storage : 2.6 (AC-FT)
Total Outflow : 1.7 (AC-FT) Peak Elevation : 6955.4 (FT)



Project: Aug15_Working_Falcon_DBPS_S
Simulation Run: FU 5-yr Reservoir: Sub Regional Pond SR4

Start of Run: 01Jan2011, 00:00 Basin Model: Falcon_DBPS_Future
End of Run: 02Jan2011, 00:00 Meteorologic Model: 5-yr
Compute Time: 25Jan2021, 10:40:43 Control Specifications: 24-hr Storm

Volume Units: AC-FT

Computed Results

Peak Inflow : 293.1 (CFS) Date/Time of Peak Inflow : 01Jan2011, 06:29
Peak Outflow : 24.2 (CFS) Date/Time of Peak Outflow : 01Jan2011, 08:44
Total Inflow : 32.7 (AC-FT) Peak Storage : 16.2 (AC-FT)
Total Outflow : 22.9 (AC-FT) Peak Elevation : 6894.0 (FT)



Project: Aug15_Working_Falcon_DBPS_S
Simulation Run: FU 5-yr Reservoir: Regional Pond MN

Start of Run: 01Jan2011, 00:00 Basin Model: Falcon_DBPS_Future
End of Run: 02Jan2011, 00:00 Meteorologic Model: 5-yr
Compute Time: 25Jan2021, 10:40:43 Control Specifications: 24-hr Storm

Volume Units: AC-FT

Computed Results

Peak Inflow : 99.9 (CFS) Date/Time of Peak Inflow : 01Jan2011, 06:01
Peak Outflow : 62.4 (CFS) Date/Time of Peak Outflow : 01Jan2011, 06:32
Total Inflow : 34.3 (AC-FT) Peak Storage : 2.8 (AC-FT)
Total Outflow : 31.8 (AC-FT) Peak Elevation : 6851.6 (FT)



HEC-HMS 3.5 [H:\Challenger Homes Inc\CO, El Paso County-CLH000017-Bent Grass West PUD...

Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(AC-FT)

WT040 0.1850600 9.1 01Jan2011, 06:34 1.8
JWT044 0.4640015 23.9 01Jan2011, 06:39 4.5
RWT054 0.4640015 23.8 01Jan2011, 06:50 4.5
WT060 0.1956300 13.6 01Jan2011, 06:30 2.3
WT050 0.1899300 17.3 01Jan2011, 06:23 2.4
JWT050 0.8495615 42.8 01Jan2011, 06:47 9.3
RWT092 0.8495615 42.7 01Jan2011, 06:49 9.3
WT070 0.1711000 13.6 01Jan2011, 06:15 1.6
JWT070 0.1711000 13.6 01Jan2011, 06:15 1.6
RWT080 0.1711000 13.6 01Jan2011, 06:34 1.6
WT080 0.0691596 8.7 01Jan2011, 06:13 0.9
Sub Regional Pond SR1 1.0898211 41.9 01Jan2011, 07:03 10.4
JWT080 1.0898211 41.9 01Jan2011, 07:03 10.4
RWT094 1.0898211 41.9 01Jan2011, 07:14 10.3
WT100-REV 0.1292700 37.0 01Jan2011, 06:05 2.5
W26-REV 0.0720000 18.4 01Jan2011, 06:04 1.2
WS3-1 0.0720000 18.1 01Jan2011, 06:15 1.2
Paint Brush Hills Pond C 0.2012700 10.4 01Jan2011, 06:34 3.7
WT090 0.1533300 22.1 01Jan2011, 06:11 2.1
JWT090 1.4444211 54.5 01Jan2011, 07:12 16.1
RWT122 1.4444211 54.5 01Jan2011, 07:17 16.1
WT110 0.1942800 22.3 01Jan2011, 06:17 2.7
JWT110 1.6387011 58.6 01Jan2011, 07:16 18.7
RWT124 1.6387011 58.6 01Jan2011, 07:26 18.7
WT130-REV 0.1016250 24.0 01Jan2011, 06:13 2.3
Paint Brush Hills Pond A 0.1016250 4.8 01Jan2011, 06:53 2.3
WT120-REV 0.0430300 7.2 01Jan2011, 06:09 0.6
JWT120 1.7833561 63.9 01Jan2011, 07:26 21.6
RWT172 1.7833561 63.8 01Jan2011, 07:38 21.5
WT140-REV 0.1445300 35.7 01Jan2011, 06:14 3.6
JWT140 0.1445300 35.7 01Jan2011, 06:14 3.6
RWT150 0.1445300 35.5 01Jan2011, 06:25 3.6
WT150-REV 0.1308100 40.8 01Jan2011, 06:09 3.3
Paint Brush Hills Pond B1 0.2753400 58.7 01Jan2011, 06:19 6.8
W34B2-REV 0.0935900 27.9 01Jan2011, 06:08 2.2
Paint Brush Hills Pond B2 0.3689300 9.8 01Jan2011, 07:30 8.0
JWT150 0.3689300 9.8 01Jan2011, 07:30 8.0
RWT160 0.3689300 9.8 01Jan2011, 07:40 8.0
WT160-REV 0.0734800 19.7 01Jan2011, 06:07 1.5
JWT160 0.4424100 20.1 01Jan2011, 06:07 9.5
RWT174 0.4424100 19.8 01Jan2011, 06:23 9.4

dsdrice
Text Box
Add label - Future 2-year storm



Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(AC-FT)

WT170-REV 0.1060150 11.6 01Jan2011, 06:22 1.6
W34-CY-REV 0.0465469 5.2 01Jan2011, 06:19 0.6
JWT172 2.3783280 81.2 01Jan2011, 06:39 33.1
RWT176 2.3783280 81.1 01Jan2011, 06:40 33.1
Sub Regional Pond SR2 2.3783280 66.8 01Jan2011, 08:06 30.0
JWT174 2.3783280 66.8 01Jan2011, 08:06 30.0
RWT180 2.3783280 66.8 01Jan2011, 08:25 29.7
WT180-REV 0.0409400 3.4 01Jan2011, 06:22 0.5
JWT180 2.4192680 67.2 01Jan2011, 08:25 30.2
RWT202 2.4192680 67.1 01Jan2011, 08:51 29.9
WT200 0.3017100 25.3 01Jan2011, 06:34 4.4
WT190 0.0574561 11.3 01Jan2011, 06:07 0.9
The Meadows Pond #1 0.0574561 0.3 01Jan2011, 13:19 0.4
JWT190 0.0574561 0.3 01Jan2011, 13:19 0.4
RWT204 0.0574561 0.3 01Jan2011, 14:16 0.4
JWT200 2.7784341 70.6 01Jan2011, 08:50 34.8
RWT210 2.7784341 70.6 01Jan2011, 09:00 34.6
WT210 0.2654600 31.9 01Jan2011, 06:39 5.6
JWT210 3.0438941 74.5 01Jan2011, 08:59 40.2
RWT232 3.0438941 74.5 01Jan2011, 09:08 40.0
WT220 0.1895300 47.1 01Jan2011, 06:14 4.5
JWT220 0.1895300 47.1 01Jan2011, 06:14 4.5
RWT234 0.1895300 46.9 01Jan2011, 06:26 4.5
JWT232 3.2334241 76.6 01Jan2011, 09:08 44.5
RWT236 3.2334241 76.6 01Jan2011, 09:09 44.5
WT230 0.1981800 71.3 01Jan2011, 06:06 5.0
JWT234 3.4316041 84.5 01Jan2011, 06:43 49.5
RWT240 3.4316041 84.0 01Jan2011, 06:48 49.4
WT240 0.0761461 36.4 01Jan2011, 06:02 2.1
Regional Pond WU North 3.5077502 89.8 01Jan2011, 06:10 50.3
Regional Pond WU Diversion 3.5077502 62.4 01Jan2011, 06:10 27.5
Old Meridian 0.0335900 24.6 01Jan2011, 06:09 1.9
RWT-OM 0.0335900 24.3 01Jan2011, 06:16 1.8
Regional Pond WU South 3.5413402 31.1 01Jan2011, 10:35 19.2
RWT240_Diversion Reach 0.0000000 27.1 01Jan2011, 06:16 22.8
JWT240 3.5413402 51.8 01Jan2011, 10:19 42.0
RWT250 3.5413402 51.8 01Jan2011, 10:20 42.0
WT250 0.1469500 63.0 01Jan2011, 06:03 3.7
JWT250 3.6882902 63.4 01Jan2011, 06:03 45.7
RWT260 3.6882902 61.1 01Jan2011, 06:24 45.4
WT260 0.1388002 9.9 01Jan2011, 06:38 1.9
JWT260 3.8270904 69.2 01Jan2011, 06:24 47.3
RWT291 3.8270904 68.9 01Jan2011, 06:29 47.1



Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(AC-FT)

RWT291 3.8270904 68.9 01Jan2011, 06:29 47.1
WT270 0.0324738 11.3 01Jan2011, 06:05 0.7
JWT270 0.0324738 11.3 01Jan2011, 06:05 0.7
RWT292 0.0324738 11.2 01Jan2011, 06:11 0.7
JWT292 3.8595642 71.9 01Jan2011, 06:29 47.9
RWT295 3.8595642 71.5 01Jan2011, 06:31 47.8
WT280 0.2669500 33.4 01Jan2011, 06:15 3.7
JWT280 0.2669500 33.4 01Jan2011, 06:15 3.7
RWT294 0.2669500 33.4 01Jan2011, 06:18 3.7
JWT294 4.1265142 94.0 01Jan2011, 06:30 51.5
RWT296 4.1265142 91.9 01Jan2011, 06:40 51.2
MT040 0.3084200 94.6 01Jan2011, 06:13 8.8
MT030 0.1566300 39.0 01Jan2011, 06:06 2.8
MT020 0.0902033 25.8 01Jan2011, 06:05 1.7
JMT020 0.0902033 25.8 01Jan2011, 06:05 1.7
RMT030 0.0902033 25.4 01Jan2011, 06:20 1.7
JMT030 0.2468333 50.1 01Jan2011, 06:10 4.5
RMT040 0.2468333 49.3 01Jan2011, 06:16 4.5
Woodmen Hills Pond H 0.5552533 107.8 01Jan2011, 06:25 13.2
JMT040 0.5552533 107.8 01Jan2011, 06:25 13.2
RMT050 0.5552533 107.4 01Jan2011, 06:28 13.2
MT010 0.2898900 17.3 01Jan2011, 06:28 2.7
The Meadows Pond #2 0.2898900 1.5 01Jan2011, 09:08 1.9
JMT010 0.2898900 1.5 01Jan2011, 09:08 1.9
RMT062 0.2898900 1.5 01Jan2011, 09:48 1.8
MT060a 0.0311000 8.3 01Jan2011, 06:04 0.5
School Site 0.3209900 1.0 02Jan2011, 00:00 1.0
JMT060a 0.3209900 1.0 02Jan2011, 00:00 1.0
RMT060a 0.3209900 1.0 02Jan2011, 00:00 0.9
MT050 0.1186100 17.0 01Jan2011, 06:21 2.1
JMT050 0.9948533 123.2 01Jan2011, 06:27 16.2
RMT064 0.9948533 121.3 01Jan2011, 06:40 16.2
MT060 0.1588000 30.7 01Jan2011, 06:10 2.7
Sub Regional Pond SR4 1.1536533 11.2 01Jan2011, 09:39 13.9
JMT060 1.1536533 11.2 01Jan2011, 09:39 13.9
RMT070 1.1536533 11.2 01Jan2011, 09:50 13.7
MT070 0.1994800 26.4 01Jan2011, 06:25 3.7
JMT070 1.3531333 29.0 01Jan2011, 06:26 17.4
RMT080 1.3531333 29.0 01Jan2011, 06:29 17.4
MT080 0.0638371 62.4 01Jan2011, 06:00 3.4
Regional Pond MN 1.4169704 30.9 01Jan2011, 06:37 18.3
JMT080 1.4169704 30.9 01Jan2011, 06:37 18.3



Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(AC-FT)

RMT102 1.4169704 30.8 01Jan2011, 06:48 18.1
MT090 0.0435103 39.9 01Jan2011, 06:00 2.1
Woodmen Hills Pond #5 0.0435103 1.4 01Jan2011, 08:02 1.5
JMT090 0.0435103 1.4 01Jan2011, 08:02 1.5
RMT090 0.0435103 1.4 01Jan2011, 08:02 1.5
JMT104 0.0435103 1.4 01Jan2011, 08:02 1.5
RMT104 0.0435103 1.4 01Jan2011, 08:09 1.5
JMT102 1.4604807 32.1 01Jan2011, 06:48 19.6
RMT106 1.4604807 31.8 01Jan2011, 06:51 19.6
MT100 0.0557682 16.5 01Jan2011, 06:06 1.2
JMT106 1.5162489 33.6 01Jan2011, 06:51 20.8
RMT112 1.5162489 33.0 01Jan2011, 07:29 20.1
MT110 0.1163900 18.9 01Jan2011, 06:19 2.2
JMT110 1.6326389 35.8 01Jan2011, 07:29 22.3
RMT114 1.6326389 35.7 01Jan2011, 07:40 22.1
WT290 0.1037800 15.0 01Jan2011, 06:11 1.4
Regional Pond R1 5.8629331 74.9 01Jan2011, 07:54 67.8
JWT296 5.8629331 74.9 01Jan2011, 07:54 67.8
RWT314 5.8629331 74.8 01Jan2011, 08:05 67.2
WT300 0.0970199 12.2 01Jan2011, 06:15 1.3
JWT300 0.0970199 12.2 01Jan2011, 06:15 1.3
RWT312 0.0970199 12.1 01Jan2011, 06:39 1.3
WT310 0.2774200 31.3 01Jan2011, 06:16 3.6
JWT310 6.2373730 79.8 01Jan2011, 08:05 72.1
RWT320 6.2373730 79.7 01Jan2011, 08:15 71.6
WT320 0.2061400 26.8 01Jan2011, 06:14 2.8
JWT320 6.4435130 82.2 01Jan2011, 08:14 74.4
RWT352 6.4435130 82.1 01Jan2011, 08:26 73.7
ET020 0.2131700 73.4 01Jan2011, 06:07 5.4
ET010 0.1451300 37.5 01Jan2011, 06:12 3.5
Paint Brush Hills Pond #4 0.1451300 29.4 01Jan2011, 06:21 3.5
JET010 0.1451300 29.4 01Jan2011, 06:21 3.5
RET020 0.1451300 29.3 01Jan2011, 06:37 3.5
Sub Regional Pond SR6 0.3583000 9.3 01Jan2011, 07:43 7.9
JET020 0.3583000 9.3 01Jan2011, 07:43 7.9
RET030 0.3583000 9.3 01Jan2011, 08:37 7.6
ET030 0.2042800 44.9 01Jan2011, 06:17 4.9
JET030 0.5625800 44.9 01Jan2011, 06:17 12.5
RET040 0.5625800 44.6 01Jan2011, 06:30 12.4
Woodmen Hills Pond #1 North 0.7117200 60.8 01Jan2011, 06:33 15.4
ET040 0.1491400 27.9 01Jan2011, 06:16 3.0
Woodmen Hills Pond #1 South 0.7117200 9.6 01Jan2011, 12:57 12.0



Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(AC-FT)

JET040 0.7117200 9.6 01Jan2011, 12:57 12.0
RET050 0.7117200 9.6 01Jan2011, 13:08 11.8
ET050 0.1171900 36.5 01Jan2011, 06:03 2.2
Woodmen Hills Pond #2 0.8289100 10.4 01Jan2011, 13:06 12.5
JET050 0.8289100 10.4 01Jan2011, 13:06 12.5
RET060 0.8289100 10.4 01Jan2011, 13:21 12.3
ET060 0.2854300 105.0 01Jan2011, 06:02 5.8
Woodmen Hills Pond #3 1.1143400 12.6 01Jan2011, 13:03 15.7
JET060 1.1143400 12.6 01Jan2011, 13:03 15.7
RET070 1.1143400 12.6 01Jan2011, 13:18 15.5
ET070 0.2497500 93.5 01Jan2011, 06:03 5.7
JET070 1.3640900 93.6 01Jan2011, 06:03 21.2
RET080 1.3640900 64.9 01Jan2011, 06:31 20.7
ET080 0.2916400 113.3 01Jan2011, 06:08 8.7
Woodmen Hills Pond #4 1.6557300 9.8 02Jan2011, 00:00 12.0
JET080 1.6557300 9.8 02Jan2011, 00:00 12.0
RET090 1.6557300 9.8 02Jan2011, 00:00 11.9
ET090 0.1242400 26.0 01Jan2011, 06:24 3.3
JET090 1.7799700 29.2 01Jan2011, 06:25 15.3
RET100 1.7799700 29.1 01Jan2011, 06:30 15.2
ET100 0.0480615 11.4 01Jan2011, 06:02 0.7
JET100 1.8280315 30.6 01Jan2011, 06:30 15.8
RET110 1.8280315 30.6 01Jan2011, 06:38 15.7
ET110 0.2260300 24.0 01Jan2011, 06:15 2.7
JET110 2.0540615 41.4 01Jan2011, 06:32 18.4
RET120 2.0540615 41.4 01Jan2011, 06:39 18.2
ET120 0.1091300 10.7 01Jan2011, 06:17 1.3
JET120 2.1631915 49.7 01Jan2011, 06:21 19.5
RET152 2.1631915 49.5 01Jan2011, 06:29 19.4
ET130 0.1348100 10.9 01Jan2011, 06:31 1.8
JET130 0.1348100 10.9 01Jan2011, 06:31 1.8
RET140 0.1348100 10.9 01Jan2011, 07:06 1.8
ET140 0.2675900 15.9 01Jan2011, 06:51 3.6
JET140 0.4024000 25.8 01Jan2011, 07:01 5.5
RET154 0.4024000 25.7 01Jan2011, 07:27 5.4
JET152 2.5655915 53.7 01Jan2011, 07:01 24.8
RET156 2.5655915 53.5 01Jan2011, 07:06 24.7
ET150 0.1777300 17.0 01Jan2011, 06:21 2.3
JET154 2.7433215 62.3 01Jan2011, 06:34 27.0
RET162 2.7433215 59.6 01Jan2011, 07:07 26.4
ET160 0.1889200 18.6 01Jan2011, 06:26 2.8
JET160 2.9322415 66.8 01Jan2011, 07:06 29.2
RET164 2.9322415 66.5 01Jan2011, 07:12 29.1



Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(AC-FT)

RET164 2.9322415 66.5 01Jan2011, 07:12 29.1
WT350 0.3037700 38.3 01Jan2011, 06:17 4.5
JWT352 9.6795245 134.6 01Jan2011, 08:21 107.3
RWT354 9.6795245 134.6 01Jan2011, 08:21 107.3
WT330 0.3266800 32.2 01Jan2011, 06:23 4.5
JWT330 0.3266800 32.2 01Jan2011, 06:23 4.5
RWT344 0.3266800 32.0 01Jan2011, 06:34 4.5
WT340 0.2780000 18.9 01Jan2011, 06:42 3.8
JWT354 10.2842045 143.4 01Jan2011, 08:20 115.5
RWT372 10.2842045 143.3 01Jan2011, 08:26 115.1
WT360 0.0656830 6.9 01Jan2011, 06:18 0.8
JWT360 0.0656830 6.9 01Jan2011, 06:18 0.8
RWT374 0.0656830 6.9 01Jan2011, 06:36 0.8
Regional Pond R2 10.3498875 143.9 01Jan2011, 08:27 112.7
JWT372 10.3498875 143.9 01Jan2011, 08:27 112.7
RWT376 10.3498875 143.7 01Jan2011, 08:37 111.9
WT370 0.2147600 7.2 01Jan2011, 06:17 1.2
JWT374_OUTLET 10.5646475 144.5 01Jan2011, 08:37 113.1



Project: Aug15_Working_Falcon_DBPS_S
Simulation Run: FU 2-yr Reservoir: School Site

Start of Run: 01Jan2011, 00:00 Basin Model: Falcon_DBPS_Future
End of Run: 02Jan2011, 00:00 Meteorologic Model: 2-yr
Compute Time: 25Jan2021, 10:36:10 Control Specifications: 24-hr Storm

Volume Units: AC-FT

Computed Results

Peak Inflow : 8.3 (CFS) Date/Time of Peak Inflow : 01Jan2011, 06:04
Peak Outflow : 1.0 (CFS) Date/Time of Peak Outflow : 02Jan2011, 00:00
Total Inflow : 2.4 (AC-FT) Peak Storage : 1.4 (AC-FT)
Total Outflow : 1.0 (AC-FT) Peak Elevation : 6954.9 (FT)



Project: Aug15_Working_Falcon_DBPS_S
Simulation Run: FU 2-yr Reservoir: Sub Regional Pond SR4

Start of Run: 01Jan2011, 00:00 Basin Model: Falcon_DBPS_Future
End of Run: 02Jan2011, 00:00 Meteorologic Model: 2-yr
Compute Time: 25Jan2021, 10:36:10 Control Specifications: 24-hr Storm

Volume Units: AC-FT

Computed Results

Peak Inflow : 128.3 (CFS) Date/Time of Peak Inflow : 01Jan2011, 06:40
Peak Outflow : 11.2 (CFS) Date/Time of Peak Outflow : 01Jan2011, 09:39
Total Inflow : 18.8 (AC-FT) Peak Storage : 9.0 (AC-FT)
Total Outflow : 13.9 (AC-FT) Peak Elevation : 6891.4 (FT)



Project: Aug15_Working_Falcon_DBPS_S
Simulation Run: FU 2-yr Reservoir: Regional Pond MN

Start of Run: 01Jan2011, 00:00 Basin Model: Falcon_DBPS_Future
End of Run: 02Jan2011, 00:00 Meteorologic Model: 2-yr
Compute Time: 25Jan2021, 10:36:10 Control Specifications: 24-hr Storm

Volume Units: AC-FT

Computed Results

Peak Inflow : 64.9 (CFS) Date/Time of Peak Inflow : 01Jan2011, 06:01
Peak Outflow : 30.9 (CFS) Date/Time of Peak Outflow : 01Jan2011, 06:37
Total Inflow : 20.7 (AC-FT) Peak Storage : 2.6 (AC-FT)
Total Outflow : 18.3 (AC-FT) Peak Elevation : 6851.5 (FT)



Historic Rational Calculations



Bent Grass
1/22/2021
________

Subdivision: Bent Grass Bent Grass
Location: CO, Colorado Springs

TJE
CMD
12/2/20

OFFSITE BASINS
WT200 192.00 10.0
MT060 185.60 10.0
OS-25 14.13 100 0.17 1.2 2 13.71 1.9 90 0.22 1.4 4.5
OS-26 5.81 100 0.00 0.0 2 5.81 2.0 90 0.00 0.0 2.0

H3 11.30 100 0.00 0.0 2 5.81 1.0 90 0.00 0.0 1.0
OS-22 4.42 100 0.00 0.0 2 4.42 2.0 90 0.00 0.0 2.0
OS-23 10.24 100 0.00 0.0 2 10.24 2.0 90 0.00 0.0 2.0

BENT GRASS FILING NO. 1 BASINS
C1 2.07 100 1.92 92.8 2 0.53 0.5 90 0.00 0.0 93.3
C2 2.15 100 1.66 77.2 2 0.59 0.5 90 0.00 0.0 77.7
D1 5.22 100 1.19 22.8 2 1.54 0.6 90 2.50 43.1 66.5
D2 1.40 100 0.30 21.4 2 2.30 3.3 90 0.26 16.7 41.4
H1 3.00 100 0.61 20.3 2 1.51 1.0 90 0.92 27.6 48.9
H2 1.22 100 0.35 28.7 2 0.73 1.2 90 0.16 11.8 41.7
G 1.70 100 0.00 0.0 2 1.70 2.0 90 0.00 0.0 2.0

BENT GRASS FILING NO. 2 & BENT GRASS WEST BASINS
A-1 5.42 100 0.16 3.0 2 5.26 1.9 90 0.00 0.0 4.9
A-2 18.00 100 0.00 0.0 2 18.00 2.0 90 0.00 0.0 2.0
A-3 19.59 100 0.00 0.0 2 19.59 2.0 90 0.00 0.0 2.0
A-4 23.81 100 0.57 2.4 2 23.12 1.9 90 0.12 0.5 4.8
B-1 32.53 100 0.00 0.0 2 32.53 2.0 90 0.00 0.0 2.0
B-2 4.51 100 0.00 0.0 2 4.51 2.0 90 0.00 0.0 2.0
B-3 16.18 100 1.00 6.2 2 15.18 1.9 90 0.00 0.0 8.1

OS-1 13.06 100 0.84 6.4 2 11.65 1.8 90 0.57 3.9 12.1
OS-2 17.81 100 2.00 11.2 2 15.18 1.7 90 0.63 3.2 16.1
OS-4 30.69 100 1.42 4.6 2 28.41 1.9 90 0.86 2.5 9.0

MERIDIAN ROAD BASIN
P-1 2.03 100 1.29 63.5 2 0.74 0.7 90 0.00 0.0 64.2

Basins Total
Weighted %

Imp.
Weighted %

Imp.% Imp.

Lawns

Area (ac) Area (ac)% Imp.Basin ID Weighted %
Imp.Area (ac)

COMPOSITE % IMPERVIOUS CALCULATIONS

Weighted
% Imp.

Roofs

Total Area (ac) % Imp.

CLH017.20

Paved Roads
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Bent Grass
1/22/2021
________

Subdivision: Bent Grass Bent Grass
Location: CO, Colorado Springs

TJE
CMD
12/2/20

OFFSITE BASINS
WT200 192.00 0.20 0.44
MT060 185.60 0.20 0.44
OS-25 14.13 A 0.90 0.96 0.17 0.09 0.36 13.71 0.73 0.81 0.22 0.11 0.37
OS-26 5.81 A 0.90 0.96 0.00 0.09 0.36 5.81 0.73 0.81 0.00 0.09 0.36

H3 11.30 A 0.90 0.96 0.00 0.09 0.36 5.81 0.73 0.81 0.00 0.05 0.19
OS-22 4.42 A 0.90 0.96 0.00 0.09 0.36 4.42 0.73 0.81 0.00 0.09 0.36
OS-23 10.24 A 0.90 0.96 0.00 0.09 0.36 10.24 0.73 0.81 0.00 0.09 0.36

BENT GRASS FILING  NO. 1 BASINS
C1 2.07 A 0.90 0.96 1.92 0.09 0.36 0.53 0.73 0.81 0.00 0.86 0.98
C2 2.15 A 0.90 0.96 1.66 0.09 0.36 0.59 0.73 0.81 0.00 0.72 0.84
D1 5.22 A 0.90 0.96 1.19 0.09 0.36 1.54 0.73 0.81 2.50 0.58 0.71
D2 1.40 A 0.90 0.96 0.30 0.09 0.36 2.30 0.73 0.81 0.26 0.48 0.95
H1 3.00 A 0.90 0.96 0.61 0.09 0.36 1.51 0.73 0.81 0.92 0.45 0.62
H2 1.22 A 0.90 0.96 0.35 0.09 0.36 0.73 0.73 0.81 0.16 0.41 0.60
G 1.70 A 0.90 0.96 0.00 0.09 0.36 1.70 0.73 0.81 0.00 0.09 0.36

BENT GRASS FILING NO. 2 & BENT GRASS WEST BASINS
A-1 5.42 A 0.90 0.96 0.16 0.09 0.36 5.26 0.73 0.81 0.00 0.11 0.38
A-2 18.00 A 0.90 0.96 0.00 0.09 0.36 18.00 0.73 0.81 0.00 0.09 0.36
A-3 19.59 A 0.90 0.96 0.00 0.09 0.36 19.59 0.73 0.81 0.00 0.09 0.36
A-4 23.81 A 0.90 0.96 0.57 0.09 0.36 23.12 0.73 0.81 0.12 0.11 0.38
B-1 32.53 A 0.90 0.96 0.00 0.09 0.36 32.53 0.73 0.81 0.00 0.09 0.36
B-2 4.51 A 0.90 0.96 0.00 0.09 0.36 4.51 0.73 0.81 0.00 0.09 0.36
B-3 16.18 A 0.90 0.96 1.00 0.09 0.36 15.18 0.73 0.81 0.00 0.14 0.40

OS-1 13.06 A 0.90 0.96 0.84 0.09 0.36 11.65 0.73 0.81 0.57 0.17 0.42
OS-2 17.81 A 0.90 0.96 2.00 0.09 0.36 15.18 0.73 0.81 0.63 0.20 0.44
OS-4 30.69 A 0.90 0.96 1.42 0.09 0.36 28.41 0.73 0.81 0.86 0.15 0.40

MERIDIAN ROAD BASIN
P-1 2.03 A 0.90 0.96 1.29 0.09 0.36 0.00 0.73 0.81 0.00 0.57 0.61

C5

COMPOSITE RUNOFF COEFFICIENT CALCULATIONS

Paved Roads Lawns Roofs

Total Area (ac)

Hydrologic
Soils GroupBasin ID C5 C100 Area (ac)

CLH017.20

Composite
C100C100 Area (ac) C5 C100 Area (ac)

Composite
C5
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Bent Grass
1/22/2021
________

Subdivision: Bent Grass Project Name: Bent Grass
Location: CO, Colorado Springs Project No.:

Calculated By: TJE
Checked By: CMD

Date: 12/2/20

FINAL
BASIN D.A. Hydrologic Impervious C5 C100 L S Ti L S Cv VEL. Tt COMP. Tc TOTAL Urbanized Tc Tc

ID (AC) Soils Group (%) (FT) (%) (MIN) (FT) (%) (FPS) (MIN) (MIN) LENGTH (FT) (MIN) (MIN)
OFFSITE BASINS

WT200 192.00 A 10.00 0.20 0.44 300 2.0 22.7 2060 2.0 15.0 2.1 16.2 38.8 2360.0 23.1 23.1
MT060 185.60 A 10.00 0.20 0.44 300 2.0 22.7 2060 2.0 15.0 2.1 16.2 38.8 2360.0 23.1 23.1
OS-25 14.13 A 4.50 0.11 0.37 300 2.5 23.1 1400 3.0 15.0 2.6 9.0 32.1 1700.0 19.4 19.4
OS-26 5.81 A 2.00 0.09 0.36 300 2.0 25.4 400 2.0 15.0 2.1 3.1 28.6 700.0 13.9 13.9

H3 11.30 A 1.00 0.05 0.19 100 6.0 10.6 1460 2.0 15.0 2.1 11.5 22.1 1560.0 18.7 18.7
OS-22 4.42 A 2.00 0.09 0.36 100 1.0 18.5 650 1.0 10.0 1.0 10.8 29.3 750.0 14.2 14.2
OS-23 10.24 A 2.00 0.09 0.36 100 1.0 18.5 600 1.0 10.0 1.0 10.0 28.5 700.0 13.9 13.9

BENT GRASS FILING NO. 1 BASINS
C1 2.07 A 93.30 0.86 0.98 5 2.0 0.8 400 1.0 20.0 2.0 3.3 4.1 405.0 12.3 5.0
C2 2.15 A 77.70 0.72 0.84 10 2.0 1.7 310 2.0 20.0 2.8 1.8 3.6 320.0 11.8 5.0
D1 5.22 A 66.50 0.58 0.71 50 2.0 5.3 310 2.0 20.0 2.8 1.8 7.2 360.0 12.0 7.2
D2 1.40 A 41.40 0.48 0.95 5 2.0 2.0 400 1.0 20.0 2.0 3.3 5.3 405.0 12.3 5.3
H1 3.00 A 48.90 0.45 0.62 10 2.0 3.0 310 2.0 20.0 2.8 1.8 4.8 320.0 11.8 5.0
H2 1.22 A 41.70 0.41 0.60 50 2.0 7.1 310 2.0 20.0 2.8 1.8 8.9 360.0 12.0 8.9
G 1.70 A 2.00 0.09 0.36 100 2.0 14.7 485 2.0 20.0 2.8 2.9 17.5 585.0 13.3 13.3

BENT GRASS FILING NO. 2 & BENT GRASS WEST BASINS
A-1 5.42 A 4.90 0.11 0.38 300 2.5 23.0 466 2.5 15.0 2.4 3.3 26.3 766.0 14.3 14.3
A-2 18.00 A 2.00 0.09 0.36 300 2.4 23.9 1130 2.0 15.0 2.1 8.9 32.8 1430.0 17.9 17.9
A-3 19.59 A 2.00 0.09 0.36 300 2.7 23.0 760 2.7 15.0 2.5 5.1 28.1 1060.0 15.9 15.9
A-4 23.81 A 4.80 0.11 0.38 300 2.0 24.9 1500 2.0 15.0 2.1 11.8 36.7 1800.0 20.0 20.0
B-1 32.53 A 2.00 0.09 0.36 300 2.6 23.3 1100 2.6 15.0 2.4 7.6 30.9 1400.0 17.8 17.8
B-2 4.51 A 2.00 0.09 0.36 300 3.0 22.2 323 5.0 15.0 3.4 1.6 23.8 623.0 13.5 13.5
B-3 16.18 A 8.10 0.14 0.40 300 2.9 21.4 780 2.9 15.0 2.6 5.1 26.4 1080.0 16.0 16.0

OS-1 13.06 A 12.10 0.17 0.42 300 2.5 21.7 1420 2.5 15.0 2.4 10.0 31.7 1720.0 19.6 19.6
OS-2 17.81 A 16.10 0.20 0.44 300 2.3 21.6 1370 2.3 15.0 2.3 10.0 31.7 1670.0 19.3 19.3
OS-4 30.69 A 9.00 0.15 0.40 300 2.3 22.8 2600 2.3 15.0 2.3 19.0 41.9 2900.0 26.1 26.1

PROPOSED:
P-1 2.03 A 64.20 0.57 0.61 100 6.0 5.3 1230 1.7 15.0 2.0 10.5 15.8 1330.0 17.4 15.8

STANDARD FORM SF-2
TIME OF CONCENTRATION

SUB-BASIN Tc CHECK

CLH017.20

(URBANIZED BASINS)DATA
INITIAL/OVERLAND

(Ti)
TRAVEL TIME

(Tt)
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Bent Grass
1/22/2021
________

Project Name: Bent Grass
Subdivision: Bent Grass Project No.:

Location: CO, Colorado Springs Calculated By: TJE
Design Storm: Checked By: CMD

Date:
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REMARKS

WT200 192.00 25.0 From Falcon DBPS by Matrix

Release rate from Meadows Pond #2 MT060 185.60 0.20 23.1 91.8 Flows from Meadows Filing No. 3

OS-25 14.13 0.11 19.4 1.55 3.13 4.9

OS-26 5.81 0.09 13.9 0.52 3.64 1.9

H3 11.30 0.05 18.7 0.57 3.19 1.8

OS-22 4.42 0.09 14.2 0.40 3.61 1.4

OS-23 10.24 0.09 13.9 0.92 3.64 3.3

C1 2.07 0.86 5.0 1.78 5.17 9.2

C2 2.15 0.72 5.0 1.55 5.17 8.0

D1 5.22 0.58 7.2 3.03 4.63 14.0

D2 1.40 0.48 5.3 0.67 5.07 3.4

H1 3.00 0.45 5.0 1.35 5.17 7.0

H2 1.22 0.41 8.9 0.50 4.30 2.2

G 1.70 0.09 13.3 0.15 3.71 0.6
BENT GRASS FILING NO. 2 & BENT GRASS WEST BASINS

A-1 5.42 0.11 14.3 0.60 3.60 2.2

A-2 18.00 0.09 17.9 1.62 3.25 5.3

A-3 19.59 0.09 15.9 1.76 3.43 6.0

A-4 23.81 0.11 20.0 2.62 3.09 8.1

B-1 32.53 0.09 17.8 2.93 3.27 9.6

B-2 4.51 0.09 13.5 0.41 3.68 1.5

B-3 16.18 0.14 16.0 2.27 3.42 7.8

OS-1 13.06 0.17 19.6 2.22 3.12 6.9

OS-2 17.81 0.20 19.3 3.56 3.14 11.2

OS-4 30.69 0.15 26.1 4.60 2.69 12.4

MERIDIAN ROAD BASIN
P-1 2.03 0.61 15.8 1.24 3.44 4.3

TRAVEL TIMEDIRECT RUNOFF TOTAL RUNOFF STREET PIPE

12/2/20

STANDARD FORM SF-3
STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

5-Year

CLH017.20
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Bent Grass
1/22/2021
________

Project Name: Bent Grass
Subdivision: Bent Grass Project No.:

Location: CO, Colorado Springs Calculated By: TJE
Design Storm: Checked By: CMD

Date:
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REMARKS

WT200 192.00 0.44 23.1 1000.0 From Falcon DBPS by Matrix

Release rate from Meadows Pond #2 MT060 185.60 0.44 23.1 226.0 Flows from Meadows Filing No. 3

OS-25 14.13 0.37 19.4 5.23 5.26 27.5

OS-26 5.81 0.36 13.9 2.09 6.10 12.7

H3 11.30 0.19 18.7 2.15 5.36 11.5

OS-22 4.42 0.36 14.2 1.59 6.05 9.6

OS-23 10.24 0.36 13.9 3.69 6.10 22.5

C1 2.07 0.98 5.0 2.03 8.68 17.6

C2 2.15 0.84 5.0 1.81 8.68 15.7

D1 5.22 0.71 7.2 3.71 7.77 28.8

D2 1.40 0.95 5.3 1.33 8.51 11.3

H1 3.00 0.62 5.0 1.86 8.68 16.1

H2 1.22 0.60 8.9 0.73 7.22 5.3

G 1.70 0.36 13.3 0.61 6.22 3.8
BENT GRASS FILING NO. 2 & BENT GRASS WEST BASINS

A-1 5.42 0.38 14.3 2.06 6.04 12.4

A-2 18.00 0.36 17.9 6.48 5.46 35.4

A-3 19.59 0.36 15.9 7.05 5.77 40.7

A-4 23.81 0.38 20.0 9.05 5.19 47.0

B-1 32.53 0.36 17.8 11.71 5.48 64.2

B-2 4.51 0.36 13.5 1.62 6.18 10.0

B-3 16.18 0.40 16.0 6.47 5.75 37.2

OS-1 13.06 0.42 19.6 5.49 5.24 28.8

OS-2 17.81 0.44 19.3 7.84 5.28 41.4

OS-4 30.69 0.40 26.1 12.28 4.51 55.4
MERIDIAN ROAD BASIN

P-1 2.03 0.61 15.8 1.24 5.78 7.2

STANDARD FORM SF-3
STORM DRAINAGE SYSTEM DESIGN

CLH017.20

PIPE

100-Year

DIRECT RUNOFF TOTAL RUNOFF STREET

12/2/20

TRAVEL TIME

(RATIONAL METHOD PROCEDURE)
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Bent Grass
1/22/2021
________

DESIGN CONTRIBUTING Tc NOTES
POINT BASINS CA(5) CA(100) I(5) I(100) Q(5) Q(100)

(min.) (in/hr) (in/hr) (cfs) (cfs)
1 OS-1 2.22 5.49 19.6 2.9 5.2 8.3 38.9

A-1 0.60 2.06
2.82 7.55 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)

Sheet 450 2.6 2.9 22.4
30 MT060 15.0 91.8 226.0

Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
Sheet 2300 2.1 18.3 33.3

31 OS-25 1.55 5.23 33.3 2.2 3.8 55.9 245.9
DP 30 24.11 59.36

25.66 64.59 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
Sheet 700 2.6 4.5 37.7

32 OS-26 0.52 2.09 37.7 2.0 3.5 58.5 261.4
DP 1 2.82 7.55
DP 11 25.66 64.59

29.00 74.23 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
Street 1850 5.0 6.2 43.9

14 C1 1.78 2.03 43.9 1.8 3.2 59.9 267.8
H3 0.57 2.15
OS-22 0.40 1.59
OS-23 0.92 3.69
DP 32 29.00 74.23

32.67 83.69 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
Street 400 5.0 1.3 45.2

BG1 D1 3.03 3.71 7.2 4.6 8.0 14.0 29.9

3.03 3.71 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.5 0.0 7.2

BG2 D2 0.67 1.33 5.3 5.1 8.9 3.4 11.8

0.67 1.33 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.5 0.0 5.3

BG4 H1 1.35 1.86 5.0 5.2 9.1 7.0 16.9

1.35 1.86 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.5 0.0 5.0

BG5 H2 0.50 0.73 8.9 4.2 7.4 2.1 5.4

0.50 0.73 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.5 0.0 8.9

BG POND BG1 3.03 3.71 8.9 4.2 7.4 23.6 56.6
BG2 0.67 1.33
BG4 1.35 1.86
BG5 0.50 0.73

5.55 7.63 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.0 0.0 8.9

50 111.34 193.50 26.1 2.5 4.4 280.0 850.0

111.34 193.50 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.8 0.0 26.1

20 DP 50 111.34 193.50 45.2 1.8 3.1 201.0 609.6
DP 14 0.50 0.73

111.84 194.23 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
Culverts 125 11.2 0.2 45.4

15 C2 1.55 1.81 45.4 1.8 3.1 203.2 613.7
DP 20 111.84 194.23

113.39 196.04 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.5 0.0 45.4

25 P-1 1.24 1.24 45.4 1.8 3.1 205.4 617.6
DP 15 113.39 196.04

114.63 197.28 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.5 0.0 45.4

Existing Sump Inlet

Existing Sump Inlet
T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

Flows into existing Pond at Bent Grass Filing
No. 1

T R A V E L   T I M E
Flow from Falcon DBPS at Meridian Rd &
BGMD Intersection

BENT GRASS/MERIDIAN ROAD - MDDP
SURFACE ROUTING - EXISTING CONDITIONS

 C A ( e q u i v a l e n t ) I N T E N S I T Y T O T A L   F L O W S

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

Flows from Meadows Filing No. 3 Pond  2
T R A V E L   T I M E

Existing Sump Inlet
T R A V E L   T I M E

Existing Sump Inlet
T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E
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Bent Grass
1/22/2021
________

DESIGN CONTRIBUTING Tc NOTES
POINT BASINS CA(5) CA(100) I(5) I(100) Q(5) Q(100)

(min.) (in/hr) (in/hr) (cfs) (cfs)

 C A ( e q u i v a l e n t ) I N T E N S I T Y T O T A L   F L O W S

9 WT200 9.28 212.56 23.1 2.7 4.7 25.0 1000.0

9.28 212.56 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
CHANNEL 1450 7.0 3.5 26.6

2 OS-2 3.56 7.84 19.3 3.0 5.2 12.4 51.4
A-1 0.60 2.06

4.16 9.90 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
CHANNEL 1000 5.0 3.3 22.6

3 A-3 1.76 7.05 26.6 2.5 4.3 27.5 955.0
DP 9 9.28 212.56

11.04 219.61 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
CHANNEL 1000 5.0 3.3 29.9

4 OS-4 4.60 12.28 26.1 2.5 4.4 18.2 93.7
A-4 2.62 9.05

7.22 21.33 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
5.0 0.0 26.1

5 B-1 2.93 11.71 17.8 3.1 5.4 9.1 63.4

2.93 11.71 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
5.0 0.0 17.8

6 B-2 0.41 1.62 29.9 2.3 4.1 36.3 938.0
DP 2 4.16 9.90
DP 3 11.04 219.61

15.61 231.13 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
CHANNEL 365 5.0 1.2 31.1

7 B-3 2.27 6.47 16.0 3.3 5.7 58.4 1356.3 Flows exiting site at channel
DP 6 15.61 231.13

17.88 237.60 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
5.0 0.0 16.0

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E
Flows offsite to Latigo Business Center Filing
No. 1

Flows offsite at south property line
T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E
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Current Rational Calculations



Bent Grass/Meridian Road
1/22/2021
________

Subdivision: Bent Grass Bent Grass/Meridian Road
Location: CO, Colorado Springs

TJE
CMD
3/23/20

OFFSITE BASINS
WT200 192.00 10.0
MT060 185.60 10.0
OS-2 20.08 80 0.90 3.6 2 18.62 1.9 90 0.56 2.5 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 8.0
OS-3 10.62 80 0.48 3.6 2 9.84 1.9 90 0.30 2.5 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 8.0

OS-24 2.64 100 0.00 0.0 2 2.64 2.0 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 2.0
OS-25 14.13 100 0.17 1.2 2 13.71 1.9 90 0.22 1.4 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 4.5
OS-26 5.81 100 0.00 0.0 2 5.81 2.0 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 2.0

H3 11.30 100 0.00 0.0 2 5.81 1.0 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 1.0
OS-22 4.42 100 0.00 0.0 2 4.42 2.0 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 2.0
OS-23 10.24 100 0.00 0.0 2 10.24 2.0 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 2.0

BENT GRASS FILING NO. 1 BASINS
C1a 0.48 100 0.36 75.0 2 0.12 0.5 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 75.5
C1b 0.88 100 0.68 77.3 2 0.20 0.5 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 77.7
C1c 1.09 100 0.88 80.7 2 0.21 0.4 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 81.1
D1a 0.56 100 0.33 58.9 2 0.23 0.8 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 59.8
D1b 0.68 100 0.17 25.0 2 0.21 0.6 90 0.30 39.7 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 65.3
D1c 1.20 100 0.19 15.8 2 0.34 0.6 90 0.67 50.3 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 66.7
D1d 2.79 100 0.50 17.9 2 0.76 0.5 90 1.53 49.4 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 67.8
C2a 1.26 100 0.74 58.7 2 0.52 0.8 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 59.6
C2b 0.99 100 0.92 92.9 2 0.07 0.1 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 93.1
D2a 1.00 100 0.19 19.0 2 0.65 1.3 90 0.16 14.4 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 34.7
D2b 0.41 100 0.11 26.8 2 0.20 1.0 90 0.10 22.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 49.8
H1a 0.40 100 0.16 40.0 2 0.20 1.0 90 0.04 9.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 50.0
H1b 2.52 100 0.40 15.9 2 1.22 1.0 90 0.86 30.7 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 47.6
H1c 0.16 100 0.05 31.3 2 0.09 1.1 90 0.02 11.3 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 43.6
H2a 1.09 100 0.30 27.5 2 0.63 1.2 90 0.16 13.2 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 41.9
H2b 0.15 100 0.05 33.3 2 0.10 1.3 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 34.7

BENT GRASS FILING NO. 2 BASINS
OS-1 32.28 100 2.15 6.7 2 29.25 1.8 90 0.88 2.5 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 11.0
OS-4 4.46 100 0.00 0.0 2 0.00 0.0 90 0.00 0.0 65 2.28 33.2 40 1.46 13.1 30 0.00 0.0 25 0.00 0.0 20 0.72 3.2 49.5
OS-5 0.46 100 0.00 0.0 2 0.00 0.0 90 0.00 0.0 65 0.46 65.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 65.0
OS-6 1.17 100 0.00 0.0 2 0.00 0.0 90 0.00 0.0 65 1.17 65.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 65.0
A-1 2.70 100 0.00 0.0 2 0.00 0.0 90 0.00 0.0 65 1.18 28.4 40 0.68 10.1 30 0.00 0.0 25 0.00 0.0 20 0.84 6.2 44.7
A-2 1.19 100 0.00 0.0 2 0.00 0.0 90 0.00 0.0 65 0.37 20.2 40 0.56 18.8 30 0.00 0.0 25 0.00 0.0 20 0.26 4.4 43.4
A-3 1.57 100 0.00 0.0 2 0.00 0.0 90 0.00 0.0 65 0.59 24.4 40 0.98 25.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 49.4
A-4 2.24 100 0.00 0.0 2 0.00 0.0 90 0.00 0.0 65 0.93 27.0 40 0.88 15.7 30 0.00 0.0 25 0.00 0.0 20 0.43 3.8 46.5
C-1 1.35 100 0.03 2.1 2 0.16 0.2 90 0.00 0.0 65 1.16 55.9 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 58.2
C-2 6.80 100 0.00 0.0 2 0.00 0.0 90 0.00 0.0 65 2.61 24.9 40 2.75 16.2 30 0.50 2.2 25 0.94 3.5 20 0.00 0.0 46.8
C-3 2.38 100 0.00 0.0 2 0.00 0.0 90 0.00 0.0 65 1.61 44.0 40 0.77 12.9 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 56.9
C-4 3.61 100 0.00 0.0 2 0.00 0.0 90 0.00 0.0 65 2.86 51.4 40 0.75 8.4 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 59.8
C-5 7.86 100 0.00 0.0 2 0.00 0.0 90 0.00 0.0 65 6.53 54.0 40 1.33 6.8 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 60.8
C-6 5.54 100 0.00 0.0 2 0.00 0.0 90 0.00 0.0 65 3.14 36.8 40 1.60 11.6 30 0.80 4.3 25 0.00 0.0 20 0.00 0.0 52.7
C-7 0.89 100 0.00 0.0 2 0.89 2.0 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 2.0
C-8 0.42 100 0.00 0.0 2 0.42 2.0 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 2.0
E-1 1.71 100 0.78 45.6 2 0.23 0.3 90 0.00 0.0 65 0.00 0.0 40 0.70 16.4 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 62.3
E-2 0.68 100 0.56 82.4 2 0.12 0.4 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 82.8
E-3 0.78 100 0.69 88.5 2 0.09 0.2 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 88.7
E-4 0.91 100 0.73 80.2 2 0.18 0.4 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 80.6
E-5 0.89 100 0.79 88.8 2 0.10 0.2 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 89.0
F-1 0.44 100 0.00 0.0 2 0.00 0.0 90 0.00 0.0 65 0.00 0.0 40 0.41 37.3 30 0.00 0.0 25 0.00 0.0 20 0.03 1.4 38.7
F-2 0.55 100 0.21 38.2 2 0.11 0.4 90 0.00 0.0 65 0.23 27.2 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 65.8
G-1 1.47 100 0.00 0.0 2 0.64 0.9 90 0.00 0.0 65 0.25 11.1 40 0.08 2.2 30 0.20 4.1 25 0.30 5.1 20 0.00 0.0 23.4

Weighted %
Imp.% Imp. Area (ac) Weighted %

Imp. % Imp. Area (ac)Area (ac) Weighted %
Imp. % Imp. Area (ac) Weighted %

Imp.Basin ID Weighted %
Imp.Area (ac)

COMPOSITE % IMPERVIOUS CALCULATIONS

Weighted
% Imp.

Roofs
Total Area

(ac) % Imp.

CLH015.20

Paved Roads Basins Total
Weighted %

Imp.
Weighted

% Imp.% Imp.

Lawns

Area (ac) Area (ac)% Imp.

Residential - 1/8 Acre Residential - 1/4 Acre Residential - 1/3 Acre Residential - 1/2 Acre Residential - 1 Acre

% Imp. Area (ac) Weighted %
Imp. % Imp.
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Bent Grass/Meridian Road
1/22/2021
________

Weighted %
Imp.% Imp. Area (ac) Weighted %

Imp. % Imp. Area (ac)Area (ac) Weighted %
Imp. % Imp. Area (ac) Weighted %

Imp.Basin ID Weighted %
Imp.Area (ac) Weighted

% Imp.

Roofs
Total Area

(ac) % Imp.

Paved Roads Basins Total
Weighted %

Imp.
Weighted

% Imp.% Imp.

Lawns

Area (ac) Area (ac)% Imp.

Residential - 1/8 Acre Residential - 1/4 Acre Residential - 1/3 Acre Residential - 1/2 Acre Residential - 1 Acre

% Imp. Area (ac) Weighted %
Imp. % Imp.

H-1 0.52 100 0.00 0.0 2 0.52 2.0 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 2.0
I-1 0.31 100 0.22 71.0 2 0.09 0.6 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 71.6

BENT GRASS WEST BASINS
EX-1 1.19 100 0.00 0.0 2 1.19 2.0 2 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 2.0
EX-2 1.56 100 0.00 0.0 2 1.56 2.0 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 2.0
EX-3 0.62 100 0.00 0.0 2 0.62 2.0 1 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 2.0
EX-4 12.49 100 0.00 0.0 2 12.49 2.0 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 2.0
EX-5 5.15 100 0.00 0.0 2 5.15 2.0 10 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 2.0
EX-6 9.53 100 0.00 0.0 2 9.53 2.0 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 2.0
EX-7 9.16 100 0.00 0.0 2 9.16 2.0 18 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 2.0
EX-8 21.30 100 0.00 0.0 2 21.30 2.0 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 2.0

MERIDIAN ROAD BASIN
P-1 2.03 100 1.29 63.6 2 0.74 0.7 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 64.3

Galloway & Company, Inc. Page 2 of 18



Bent Grass
1/22/2021
________

Subdivision: Bent Grass Project Name: Bent Grass/Meridian Road
Location: CO, Colorado Springs Project No.:

Calculated By: TJE
Checked By: CMD

Date: 3/23/20

OFFSITE BASINS
WT200 192.00 0.20 0.44
MT060 185.60 0.20 0.44
OS-2 20.08 0.90 0.96 0.90 0.09 0.36 18.62 0.73 0.81 0.56 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.14 0.40
OS-3 10.62 0.90 0.96 0.48 0.09 0.36 9.84 0.73 0.81 0.30 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.14 0.40

OS-24 2.64 0.90 0.96 0.00 0.09 0.36 2.64 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.09 0.36
OS-25 14.13 0.90 0.96 0.17 0.09 0.36 13.71 0.73 0.81 0.22 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.11 0.37
OS-26 5.81 0.90 0.96 0.00 0.09 0.36 5.81 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.09 0.36

H3 11.30 0.90 0.96 0.00 0.09 0.36 5.81 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.05 0.19
OS-22 4.42 0.90 0.96 0.00 0.09 0.36 4.42 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.09 0.36
OS-23 10.24 0.90 0.96 0.00 0.09 0.36 10.24 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.09 0.36

BENT GRASS FILING  NO. 1 BASINS
C1a 0.48 0.90 0.96 0.36 0.09 0.36 0.12 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.70 0.81
C1b 0.88 0.90 0.96 0.68 0.09 0.36 0.20 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.72 0.82
C1c 1.09 0.90 0.96 0.88 0.09 0.36 0.21 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.74 0.84
D1a 0.56 0.90 0.96 0.33 0.09 0.36 0.23 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.57 0.71
D1b 0.68 0.90 0.96 0.17 0.09 0.36 0.21 0.73 0.81 0.30 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.57 0.71
D1c 1.20 0.90 0.96 0.19 0.09 0.36 0.34 0.73 0.81 0.67 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.58 0.71
D1d 2.79 0.90 0.96 0.50 0.09 0.36 0.76 0.73 0.81 1.53 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.59 0.71
C2a 1.26 0.90 0.96 0.74 0.09 0.36 0.52 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.57 0.71
C2b 0.99 0.90 0.96 0.92 0.09 0.36 0.07 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.84 0.92
D2a 1.00 0.90 0.96 0.19 0.09 0.36 0.65 0.73 0.81 0.16 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.35 0.55
D2b 0.41 0.90 0.96 0.11 0.09 0.36 0.20 0.73 0.81 0.10 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.46 0.63
H1a 0.40 0.90 0.96 0.16 0.09 0.36 0.20 0.73 0.81 0.04 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.48 0.65
H1b 2.52 0.90 0.96 0.40 0.09 0.36 1.22 0.73 0.81 0.86 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.44 0.60
H1c 0.16 0.90 0.96 0.05 0.09 0.36 0.09 0.73 0.81 0.02 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.42 0.60
H2a 1.09 0.90 0.96 0.30 0.09 0.36 0.63 0.73 0.81 0.16 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.41 0.59
H2b 0.15 0.90 0.96 0.05 0.09 0.36 0.10 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.36 0.56

BENT GRASS FILING NO. 2 BASINS:
OS-1 32.28 0.90 0.96 2.15 0.09 0.36 29.25 0.73 0.81 0.88 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.16 0.41
OS-4 4.46 0.90 0.96 0.00 0.09 0.36 0.00 0.73 0.81 0.00 0.45 0.59 2.28 0.30 0.50 1.46 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.72 0.36 0.54
OS-5 0.46 0.90 0.96 0.00 0.09 0.36 0.00 0.73 0.81 0.00 0.45 0.59 0.46 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.45 0.59
OS-6 1.17 0.90 0.96 0.00 0.09 0.36 0.00 0.73 0.81 0.00 0.45 0.59 1.17 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.45 0.59
A-1 2.70 0.90 0.96 0.00 0.09 0.36 0.00 0.73 0.81 0.00 0.45 0.59 1.18 0.30 0.50 0.68 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.84 0.33 0.52
A-2 1.19 0.90 0.96 0.00 0.09 0.36 0.00 0.73 0.81 0.00 0.45 0.59 0.37 0.30 0.50 0.56 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.26 0.32 0.51
A-3 1.57 0.90 0.96 0.00 0.09 0.36 0.00 0.73 0.81 0.00 0.45 0.59 0.59 0.30 0.50 0.98 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.36 0.53
A-4 2.24 0.90 0.96 0.00 0.09 0.36 0.00 0.73 0.81 0.00 0.45 0.59 0.93 0.30 0.50 0.88 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.43 0.34 0.53
C-1 1.35 0.90 0.96 0.03 0.09 0.36 0.16 0.73 0.81 0.00 0.45 0.59 1.16 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.42 0.57
C-2 6.80 0.90 0.96 0.00 0.09 0.36 0.00 0.73 0.81 0.00 0.45 0.59 2.61 0.30 0.50 2.75 0.25 0.47 0.50 0.22 0.46 0.94 0.20 0.44 0.00 0.34 0.53
C-3 2.38 0.90 0.96 0.00 0.09 0.36 0.00 0.73 0.81 0.00 0.45 0.59 1.61 0.30 0.50 0.77 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.40 0.56
C-4 3.61 0.90 0.96 0.00 0.09 0.36 0.00 0.73 0.81 0.00 0.45 0.59 2.86 0.30 0.50 0.75 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.42 0.57
C-5 7.86 0.90 0.96 0.00 0.09 0.36 0.00 0.73 0.81 0.00 0.45 0.59 6.53 0.30 0.50 1.33 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.42 0.57
C-6 5.54 0.90 0.96 0.00 0.09 0.36 0.00 0.73 0.81 0.00 0.45 0.59 3.14 0.30 0.50 1.60 0.25 0.47 0.80 0.22 0.46 0.00 0.20 0.44 0.00 0.38 0.55
C-7 0.89 0.90 0.96 0.00 0.09 0.36 0.89 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.09 0.36
C-8 0.42 0.90 0.96 0.00 0.09 0.36 0.42 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.09 0.36
E-1 1.71 0.90 0.96 0.78 0.09 0.36 0.23 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.70 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.55 0.69
E-2 0.68 0.90 0.96 0.56 0.09 0.36 0.12 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.76 0.85
E-3 0.78 0.90 0.96 0.69 0.09 0.36 0.09 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.81 0.89
E-4 0.91 0.90 0.96 0.73 0.09 0.36 0.18 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.74 0.84
E-5 0.89 0.90 0.96 0.79 0.09 0.36 0.10 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.81 0.89
F-1 0.44 0.90 0.96 0.00 0.09 0.36 0.00 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.41 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.03 0.29 0.50
F-2 0.55 0.90 0.96 0.21 0.09 0.36 0.11 0.73 0.81 0.00 0.45 0.59 0.23 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.55 0.69
G-1 1.47 0.90 0.96 0.00 0.09 0.36 0.64 0.73 0.81 0.00 0.45 0.59 0.25 0.30 0.50 0.08 0.25 0.47 0.20 0.22 0.46 0.30 0.20 0.44 0.00 0.21 0.44
H-1 0.52 0.90 0.96 0.00 0.09 0.36 0.52 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.09 0.36
I-1 0.31 0.90 0.96 0.22 0.09 0.36 0.09 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.66 0.79

BENT GRASS WEST BASINS:
EX-1 1.19 0.90 0.96 0.00 0.09 0.36 1.19 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.09 0.36
EX-2 1.56 0.90 0.96 0.00 0.09 0.36 1.56 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.09 0.36

Area (ac) C5 C100 Area (ac)Area
(ac) C5Total Area (ac)Basin ID C5 C100 Area (ac) C5 C100

Composite
C100C100 Area (ac) C5 C100 Area (ac)

Composite
C5

Residential - 1/8 Acre Residential - 1/4 Acre Residential - 1/3 Acre Residential - 1/2 Acre

C5 C100 Area (ac) C5 C100 C100 Area (ac)C5

COMPOSITE RUNOFF COEFFICIENT CALCULATIONS

CLH015.20

Paved/Gravel Roads Lawns/Undeveloped Roofs Residential - 1 Acre
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Bent Grass
1/22/2021
________

Area (ac) C5 C100 Area (ac)Area
(ac) C5Total Area (ac)Basin ID C5 C100 Area (ac) C5 C100

Composite
C100C100 Area (ac) C5 C100 Area (ac)

Composite
C5

Residential - 1/8 Acre Residential - 1/4 Acre Residential - 1/3 Acre Residential - 1/2 Acre

C5 C100 Area (ac) C5 C100 C100 Area (ac)C5

Paved/Gravel Roads Lawns/Undeveloped Roofs Residential - 1 Acre

EX-3 0.62 0.90 0.96 0.00 0.09 0.36 0.62 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.09 0.36
EX-4 12.49 0.90 0.96 0.00 0.09 0.36 12.49 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.09 0.36
EX-5 5.15 0.90 0.96 0.00 0.09 0.36 5.15 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.09 0.36
EX-6 9.53 0.90 0.96 0.00 0.09 0.36 9.53 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.09 0.36
EX-7 9.16 0.90 0.96 0.00 0.09 0.36 9.16 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.09 0.36
EX-8 21.30 0.90 0.96 0.00 0.09 0.36 21.30 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.09 0.36

PROPOSED:
P-1 2.03 0.90 0.96 1.29 0.09 0.36 0.74 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.60 0.74

NOTES:
Lot Size (SF) Lot Size (Acre) C values are taken directly from Table 6-6 in the Colorado Springs DCM Vol. 1. CH. 6 (Referencing UDFCD 2001)
0 - 8,167 </= 1/8 Acre Coeffficients use HSG A&B soils - Refer to "Appendix A: Exhibits and Figures" for soil map

8,168 - 12,704 1/4 Acre
12,705 - 18,149 1/3 Acre
18,150 - 32,670 1/2 Acre
32,671 - 43,560 1 Acre

Lot Type Identification:
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Bent Grass
1/22/2021
________

Subdivision: Bent Grass Project Name: Bent Grass/Meridian Road
Location: CO, Colorado Springs Project No.:

Calculated By: TJE
Checked By: CMD

Date: 3/23/20

FINAL
BASIN D.A. Hydrologic Impervious C5 C100 L S Ti L S Cv VEL. Tt COMP. Tc TOTAL Urbanized Tc Tc

ID (AC) Soils Group (%) (FT) (%) (MIN) (FT) (%) (FPS) (MIN) (MIN) LENGTH (FT) (MIN) (MIN)
OFFSITE BASINS

WT200 192.00 A 10.0 0.20 0.44 300 2.0 22.7 2060 2.0 15 2.1 16.2 38.8 2360.0 23.1 23.1
MT060 185.60 A 10.0 0.20 0.44 300 2.0 22.7 2060 2.0 15 2.1 16.2 38.8 2360.0 23.1 23.1
OS-2 20.08 A 8.0 0.14 0.40 100 2.3 13.3 1400 2.3 15 2.3 10.3 23.6 1500.0 18.3 18.3
OS-3 10.62 A 8.0 0.14 0.40 100 2.0 14.0 1500 2.0 15 2.1 11.8 25.7 1600.0 18.9 18.9
OS-24 2.64 A 2.0 0.09 0.36 100 6.0 10.2 1460 2.0 15 2.1 11.5 21.7 1560.0 18.7 18.7
OS-25 14.13 A 4.5 0.11 0.37 100 6.0 10.0 1230 1.7 15 2.0 10.5 20.5 1330.0 17.4 17.4
OS-26 5.81 A 2.0 0.09 0.36 100 1.0 18.5 650 1.0 10 1.0 10.8 29.3 750.0 14.2 14.2

H3 11.30 A 1.0 0.05 0.19 100 1.0 19.2 600 1.0 10 1.0 10.0 29.2 700.0 13.9 13.9
OS-22 4.42 A 2.0 0.09 0.36 100 1.0 18.5 600 1.0 10 1.0 10.0 28.5 700.0 13.9 13.9
OS-23 10.24 A 2.0 0.09 0.36 100 1.0 18.5 600 1.0 10 1.0 10.0 28.5 700.0 13.9 13.9

BENT GRASS FILING NO. 1 BASINS
C1a 0.48 A 75.5 0.70 0.81 5 2.0 1.3 400 1.0 20 2.0 3.3 4.6 405.0 12.3 5.0
C1b 0.88 A 77.7 0.72 0.82 10 2.0 1.7 310 2.0 20 2.8 1.8 3.6 320.0 11.8 5.0
C1c 1.09 A 81.1 0.74 0.84 50 2.0 3.7 310 2.0 20 2.8 1.8 5.5 360.0 12.0 5.5
D1a 0.56 A 59.8 0.57 0.71 5 2.0 1.7 400 1.0 20 2.0 3.3 5.1 405.0 12.3 5.1
D1b 0.68 A 65.3 0.57 0.71 10 2.0 2.4 310 2.0 20 2.8 1.8 4.3 320.0 11.8 5.0
D1c 1.20 A 66.7 0.58 0.71 50 2.0 5.3 310 2.0 20 2.8 1.8 7.2 360.0 12.0 7.2
D1d 2.79 A 67.8 0.59 0.71 100 2.0 7.4 485 2.0 20 2.8 2.9 10.3 585.0 13.3 10.3
C2a 1.26 A 59.6 0.57 0.71 12 2.0 2.7 965 1.0 20 2.0 8.0 10.7 977.0 15.4 10.7
C2b 0.99 A 93.1 0.84 0.92 12 2.0 1.3 1190 1.0 20 2.0 9.9 11.2 1202.0 16.7 11.2
D2a 1.00 A 34.7 0.35 0.55 5 2.0 2.4 310 2.0 20 2.8 1.8 4.3 315.0 11.8 5.0
D2b 0.41 A 49.8 0.46 0.63 5 2.0 2.1 225 2.0 20 2.8 1.3 3.4 230.0 11.3 5.0
H1a 0.40 A 50.0 0.48 0.65 10 2.0 2.8 310 2.0 20 2.8 1.8 4.7 320.0 11.8 5.0
H1b 2.52 A 47.6 0.44 0.60 50 2.0 6.8 575 1.0 20 2.0 4.8 11.6 625.0 13.5 11.6
H1c 0.16 A 43.6 0.42 0.60 5 2.0 2.2 100 1.0 20 2.0 0.8 3.0 105.0 10.6 5.0
H2a 1.09 A 41.9 0.41 0.59 50 2.0 7.1 575 1.0 20 2.0 4.8 11.9 625.0 13.5 11.9
H2b 0.15 A 34.7 0.36 0.56 5 2.0 2.4 100 1.0 20 2.0 0.8 3.2 105.0 10.6 5.0

BENT GRASS FILING NO. 2 BASINS
OS-1 32.28 A 11.0 0.16 0.41 100 2.4 12.9 2100 2.2 15 2.2 15.7 28.6 2200.0 22.2 22.2
OS-4 4.46 A 49.5 0.36 0.54 100 2.0 10.8 910 1.2 20 2.2 6.9 17.7 1010.0 15.6 15.6
OS-5 0.46 A 65.0 0.45 0.59 15 2.0 3.7 190 1.0 20 2.0 1.6 5.2 205.0 11.1 5.2
OS-6 1.17 A 65.0 0.45 0.59 85 0.2 18.7 430 0.9 20 1.9 3.8 22.5 515.0 12.9 12.9
A-1 2.70 A 44.7 0.33 0.52 100 1.3 12.9 550 1.3 20 2.3 4.0 16.9 650.0 13.6 13.6
A-2 1.19 A 43.4 0.32 0.51 100 4.3 8.8 310 2.3 20 3.0 1.7 10.5 410.0 12.3 10.5
A-3 1.57 A 49.4 0.36 0.53 70 1.0 11.3 680 1.2 20 2.2 5.2 16.5 750.0 14.2 14.2
A-4 2.24 A 46.5 0.34 0.53 100 4.2 8.6 650 1.7 20 2.6 4.2 12.8 750.0 14.2 12.8
C-1 1.35 A 58.2 0.42 0.57 35 2.4 5.5 400 2.4 20 3.1 2.2 7.7 435.0 12.4 7.7
C-2 6.80 A 46.8 0.34 0.53 100 2.0 11.0 1770 1.5 20 2.4 12.0 23.1 1870.0 20.4 20.4
C-3 2.38 A 56.9 0.40 0.56 100 1.6 11.0 810 1.0 20 2.0 6.8 17.7 910.0 15.1 15.1
C-4 3.61 A 59.8 0.42 0.57 100 2.0 9.9 973 2.0 20 2.8 5.7 15.6 1073.0 16.0 15.6
C-5 7.86 A 60.8 0.42 0.57 100 2.0 9.9 1200 1.3 20 2.3 8.8 18.7 1300.0 17.2 17.2
C-6 5.54 A 52.7 0.38 0.55 100 3.0 9.1 1230 1.5 20 2.4 8.4 17.5 1330.0 17.4 17.4
C-7 0.89 A 2.0 0.09 0.36 80 2.5 12.2 150 2.0 15 2.1 1.2 13.4 230.0 11.3 11.3

(URBANIZED BASINS)DATA
INITIAL/OVERLAND

(Ti)
TRAVEL TIME

(Tt)

STANDARD FORM SF-2
TIME OF CONCENTRATION

SUB-BASIN Tc CHECK

CLH015.20
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Bent Grass
1/22/2021
________

Subdivision: Bent Grass Project Name: Bent Grass/Meridian Road
Location: CO, Colorado Springs Project No.:

Calculated By: TJE
Checked By: CMD

Date: 3/23/20

FINAL
BASIN D.A. Hydrologic Impervious C5 C100 L S Ti L S Cv VEL. Tt COMP. Tc TOTAL Urbanized Tc Tc

ID (AC) Soils Group (%) (FT) (%) (MIN) (FT) (%) (FPS) (MIN) (MIN) LENGTH (FT) (MIN) (MIN)

(URBANIZED BASINS)DATA
INITIAL/OVERLAND

(Ti)
TRAVEL TIME

(Tt)

STANDARD FORM SF-2
TIME OF CONCENTRATION

SUB-BASIN Tc CHECK

CLH015.20

C-8 0.42 A 2.0 0.09 0.36 100 2.5 13.6 170 2.5 15 2.4 1.2 14.8 270.0 11.5 11.5
E-1 1.71 A 62.3 0.55 0.69 25 2.0 4.0 940 1.0 20 2.0 7.8 11.8 965.0 15.4 11.8
E-2 0.68 A 82.8 0.76 0.85 25 2.0 2.5 665 1.6 20 2.5 4.4 6.9 690.0 13.8 6.9
E-3 0.78 A 88.7 0.81 0.89 25 2.0 2.1 632 1.0 20 2.0 5.3 7.4 657.0 13.7 7.4
E-4 0.91 A 80.6 0.74 0.84 25 2.0 2.6 913 2.0 20 2.8 5.4 8.0 938.0 15.2 8.0
E-5 0.89 A 89.0 0.81 0.89 25 2.0 2.1 903 2.1 20 2.9 5.2 7.3 928.0 15.2 7.3
F-1 0.44 A 38.7 0.29 0.50 66 2.5 8.9 1 1.0 15 1.5 0.0 8.9 67.0 10.4 8.9
F-2 0.55 A 65.8 0.55 0.69 25 2.0 4.0 464 4.0 20 4.0 1.9 5.9 489.0 12.7 5.9
G-1 1.47 A 23.4 0.21 0.44 20 2.0 5.8 700 3.5 15 2.8 4.2 9.9 720.0 14.0 9.9
H-1 0.52 A 2.0 0.09 0.36 25 2.0 7.3 135 2.0 20 2.8 0.8 8.1 160.0 10.9 8.1
I-1 0.31 A 71.6 0.66 0.79 25 2.0 3.2 135 2.0 20 2.8 0.8 4.0 160.0 10.9 5.0

BENT GRASS WEST BASINS
EX-1 1.19 A 2.0 0.09 0.36 300 2.7 23.0 690 2.7 15 2.5 4.7 27.7 990.0 15.5 15.5
EX-2 1.56 A 2.0 0.09 0.36 200 2.7 18.8 100 2.7 15 2.5 0.7 19.5 300.0 11.7 11.7
EX-3 0.62 A 2.0 0.09 0.36 100 5.0 10.8 30 2.7 15 2.5 0.2 11.0 130.0 10.7 10.7
EX-4 12.49 A 2.0 0.09 0.36 100 2.7 13.3 1180 2.7 15 2.5 8.0 21.3 1280.0 17.1 17.1
EX-5 5.15 A 2.0 0.09 0.36 100 2.7 13.3 1000 2.7 15 2.5 6.8 20.0 1100.0 16.1 16.1
EX-6 9.53 A 2.0 0.09 0.36 100 2.7 13.3 1700 2.7 15 2.5 11.5 24.8 1800.0 20.0 20.0
EX-7 9.16 A 2.0 0.09 0.36 90 2.7 12.6 1020 2.7 15 2.5 6.9 19.5 1110.0 16.2 16.2
EX-8 21.30 A 2.0 0.09 0.36 100 2.7 13.3 996 2.7 15 2.5 6.7 20.0 1096.0 16.1 16.1

PROPOSED:
P-1 2.03 A 64.3 0.60 0.74 100 6.0 5.0 1230 1.7 15 2.0 10.5 15.5 1330.0 17.4 15.5

NOTES:
Ti = (0.395*(1.1 - C5)*(L)^0.5)/((S)^0.33),  S in ft/ft
Tt=L/60V
Velocity V=Cv*S^0.5,  S in ft/ft
Tc Check = 10+L/180
For Urbanized basins a minimum Tc of 5.0 minutes is required.
For non-urbanized basins a minimum Tc of 10.0 minutes is required

Cv
2.5
5
7
10
15
20

Nearly bare ground
Grassed waterway

Paved areas and shallow paved swales

Type of Land Surface
Heavy Meadow

Tillage/field
Short pasture and lawns
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Bent Grass
1/22/2021
________

Project Name: Bent Grass/Meridian Road
Subdivision: Bent Grass Project No.:

Location: CO, Colorado Springs Calculated By: TJE
Design Storm: Checked By: CMD

Date:
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REMARKS

OFFSITE BASINS

WT200 192.00 0.20 23.1 25.0 Total flow = 25.0 cfs from Matrix DBPS

OS-2 20.08 0.14 18.3 2.81 3.22 9.0

OS-3 10.62 0.14 18.9 1.49 3.18 4.7

Release rate from Meadows Pond #2 MT060 185.60 0.20 23.1 2.7 Total flow from existing culvert onto Basin OS-5 = 2.7

OS-24 2.64 0.09 18.7 0.24 3.19 0.8

OS-25 14.13 0.11 17.4 1.55 3.30 5.1

OS-26 5.81 0.09 14.2 0.52 3.61 1.9

H3 11.30 0.05 13.9 0.57 3.64 2.1

OS-22 4.42 0.09 13.9 0.40 3.64 1.5

OS-23 10.24 0.09 13.9 0.92 3.64 3.3
BENT GRASS FILING NO. 1 BASINS

C1a 0.48 0.70 5.0 0.34 5.17 1.8

D1a 0.56 0.57 5.1 0.32 5.15 1.6

H1a 0.40 0.48 5.0 0.19 5.17 1.0

D1b 0.68 0.57 5.0 0.39 5.17 2.0

D1c 1.20 0.58 7.2 0.70 4.63 3.2

D1d 2.79 0.59 10.3 1.65 4.09 6.7

D2a 1.00 0.35 5.0 0.35 5.17 1.8

D2b 0.41 0.46 5.0 0.19 5.17 1.0

H1b 2.52 0.44 11.6 1.11 3.91 4.3

H1c 0.16 0.42 5.0 0.07 5.17 0.4

H2a 1.09 0.41 11.9 0.45 3.87 1.7

H2b 0.15 0.36 5.0 0.05 5.17 0.3

C1b 0.88 0.72 5.0 0.63 5.17 3.3

C1c 1.09 0.74 5.5 0.81 5.02 4.1

C2a 1.26 0.57 10.7 0.72 4.03 2.9

3/23/20

STANDARD FORM SF-3
STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

5-Year

CLH015.20

TRAVEL TIMEDIRECT RUNOFF TOTAL RUNOFF STREET PIPE
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Bent Grass
1/22/2021
________

Project Name: Bent Grass/Meridian Road
Subdivision: Bent Grass Project No.:

Location: CO, Colorado Springs Calculated By: TJE
Design Storm: Checked By: CMD

Date:
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REMARKS

3/23/20

STANDARD FORM SF-3
STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

5-Year

CLH015.20

TRAVEL TIMEDIRECT RUNOFF TOTAL RUNOFF STREET PIPE

C2b 0.99 0.84 11.2 0.83 3.96 3.3
BENT GRASS FILING NO. 2 BASINS

OS-1 32.28 0.16 22.2 5.16 2.93 15.1

OS-4 4.46 0.36 15.6 1.61 3.46 5.6

OS-5 0.46 0.45 5.2 0.21 5.10 1.1

OS-6 1.17 0.45 12.9 0.53 3.75 2.0

A-1 2.70 0.33 13.6 0.89 3.67 3.3

A-2 1.19 0.32 10.5 0.38 4.06 1.5

A-3 1.57 0.36 14.2 0.57 3.61 2.1

A-4 2.24 0.34 12.8 0.76 3.76 2.9

C-1 1.35 0.42 7.7 0.57 4.53 2.6

C-2 6.80 0.34 20.4 2.31 3.06 7.1

C-3 2.38 0.40 15.1 0.95 3.52 3.3

C-4 3.61 0.42 15.6 1.52 3.46 5.3

C-5 7.86 0.42 17.2 3.30 3.31 10.9

C-6 5.54 0.38 17.4 2.11 3.30 7.0

C-7 0.89 0.09 11.3 0.08 3.95 0.3

C-8 0.42 0.09 11.5 0.04 3.92 0.2

E-1 1.71 0.55 11.8 0.94 3.88 3.6

E-2 0.68 0.76 6.9 0.52 4.70 2.4

E-3 0.78 0.81 7.4 0.63 4.59 2.9

E-4 0.91 0.74 8.0 0.67 4.46 3.0

E-5 0.89 0.81 7.3 0.72 4.60 3.3

F-1 0.44 0.29 8.9 0.13 4.31 0.6

F-2 0.55 0.55 5.9 0.30 4.91 1.5

G-1 1.47 0.21 9.9 0.31 4.14 1.3

H-1 0.52 0.09 8.1 0.05 4.44 0.2
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Bent Grass
1/22/2021
________

Project Name: Bent Grass/Meridian Road
Subdivision: Bent Grass Project No.:

Location: CO, Colorado Springs Calculated By: TJE
Design Storm: Checked By: CMD

Date:
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REMARKS

3/23/20

STANDARD FORM SF-3
STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

5-Year

CLH015.20

TRAVEL TIMEDIRECT RUNOFF TOTAL RUNOFF STREET PIPE

I-1 0.31 0.66 5.0 0.20 5.17 1.0
BENT GRASS WEST BASINS

EX-1 1.19 0.09 15.5 0.11 3.47 0.4

EX-2 1.56 0.09 11.7 0.14 3.90 0.5

EX-3 0.62 0.09 10.7 0.06 4.02 0.2

EX-4 12.49 0.09 17.1 1.12 3.32 3.7

EX-5 5.15 0.09 16.1 0.46 3.41 1.6

EX-6 9.53 0.09 20.0 0.86 3.09 2.7

EX-7 9.16 0.09 16.2 0.82 3.41 2.8

EX-8 21.30 0.09 16.1 1.92 3.42 6.6
MERIDIAN ROAD BASINS

P-1 2.03 0.60 15.5 1.22 3.47 4.2
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Bent Grass
1/22/2021
________

Project Name: Bent Grass/Meridian Road
Subdivision: Bent Grass Project No.:

Location: CO, Colorado Springs Calculated By: TJE
Design Storm: Checked By: CMD

Date:
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REMARKS

OFFSITE BASINS

WT200 192.00 0.44 23.1 1000.0 Total flow  = 1000 cfs from Matrix DBPS

OS-2 20.08 0.40 18.3 8.03 5.41 43.4

OS-3 10.62 0.40 18.9 4.25 5.33 22.7

Release rate from Meadows Pond #2 MT060 185.60 0.44 23.1 72.6 Total flow from existing culvert onto Basin OS-5 = 72.6

OS-24 2.64 0.36 18.7 0.95 5.36 5.1

OS-25 14.13 0.37 17.4 5.23 5.54 29.0

OS-26 5.81 0.36 14.2 2.09 6.05 12.6

H3 11.30 0.19 13.9 2.15 6.10 13.1

OS-22 4.42 0.36 13.9 1.59 6.10 9.7

OS-23 10.24 0.36 13.9 3.69 6.10 22.5
BENT GRASS FILING NO. 1 BASINS

C1a 0.48 0.81 5.0 0.39 8.68 3.4

D1a 0.56 0.71 5.1 0.40 8.65 3.5

H1a 0.40 0.65 5.0 0.26 8.68 2.3

D1b 0.68 0.71 5.0 0.48 8.68 4.2

D1c 1.20 0.71 7.2 0.85 7.77 6.6

D1d 2.79 0.71 10.3 1.98 6.87 13.6

D2a 1.00 0.55 5.0 0.55 8.68 4.8

D2b 0.41 0.63 5.0 0.26 8.68 2.3

H1b 2.52 0.60 11.6 1.51 6.56 9.9

H1c 0.16 0.60 5.0 0.10 8.68 0.9

H2a 1.09 0.59 11.9 0.64 6.50 4.2

H2b 0.15 0.56 5.0 0.08 8.68 0.7

C1b 0.88 0.82 5.0 0.72 8.68 6.2

C1c 1.09 0.84 5.5 0.92 8.43 7.8

C2a 1.26 0.71 10.7 0.89 6.76 6.0

C2b 0.99 0.92 11.2 0.91 6.64 6.0

STANDARD FORM SF-3
STORM DRAINAGE SYSTEM DESIGN

CLH015.20

PIPE

100-Year

DIRECT RUNOFF TOTAL RUNOFF STREET

3/23/20

TRAVEL TIME

(RATIONAL METHOD PROCEDURE)
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Bent Grass
1/22/2021
________

Project Name: Bent Grass/Meridian Road
Subdivision: Bent Grass Project No.:

Location: CO, Colorado Springs Calculated By: TJE
Design Storm: Checked By: CMD

Date:
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REMARKS

STANDARD FORM SF-3
STORM DRAINAGE SYSTEM DESIGN

CLH015.20

PIPE

100-Year

DIRECT RUNOFF TOTAL RUNOFF STREET

3/23/20

TRAVEL TIME

(RATIONAL METHOD PROCEDURE)

BENT GRASS FILING NO. 2 BASINS

OS-1 32.28 0.41 22.2 13.23 4.92 65.1

OS-4 4.46 0.54 15.6 2.41 5.81 14.0

OS-5 0.46 0.59 5.2 0.27 8.56 2.3

OS-6 1.17 0.59 12.9 0.69 6.30 4.3

A-1 2.70 0.52 13.6 1.40 6.16 8.6

A-2 1.19 0.51 10.5 0.61 6.81 4.2

A-3 1.57 0.53 14.2 0.83 6.05 5.0

A-4 2.24 0.53 12.8 1.19 6.31 7.5

C-1 1.35 0.57 7.7 0.77 7.61 5.9

C-2 6.80 0.53 20.4 3.60 5.14 18.5

C-3 2.38 0.56 15.1 1.33 5.90 7.8

C-4 3.61 0.57 15.6 2.06 5.81 12.0

C-5 7.86 0.57 17.2 4.48 5.56 24.9

C-6 5.54 0.55 17.4 3.05 5.54 16.9

C-7 0.89 0.36 11.3 0.32 6.63 2.1

C-8 0.42 0.36 11.5 0.15 6.58 1.0

E-1 1.71 0.69 11.8 1.18 6.51 7.7

E-2 0.68 0.85 6.9 0.58 7.89 4.6

E-3 0.78 0.89 7.4 0.69 7.70 5.3

E-4 0.91 0.84 8.0 0.76 7.50 5.7

E-5 0.89 0.89 7.3 0.79 7.73 6.1

F-1 0.44 0.50 8.9 0.22 7.23 1.6

F-2 0.55 0.69 5.9 0.38 8.25 3.1

G-1 1.47 0.44 9.9 0.65 6.95 4.5

H-1 0.52 0.36 8.1 0.19 7.45 1.4

I-1 0.31 0.79 5.0 0.24 8.68 2.1
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Bent Grass
1/22/2021
________

Project Name: Bent Grass/Meridian Road
Subdivision: Bent Grass Project No.:

Location: CO, Colorado Springs Calculated By: TJE
Design Storm: Checked By: CMD

Date:
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REMARKS

STANDARD FORM SF-3
STORM DRAINAGE SYSTEM DESIGN

CLH015.20

PIPE

100-Year

DIRECT RUNOFF TOTAL RUNOFF STREET

3/23/20

TRAVEL TIME

(RATIONAL METHOD PROCEDURE)

BENT GRASS WEST BASINS

EX-1 1.19 0.36 15.5 0.43 5.83 2.5

EX-2 1.56 0.36 11.7 0.56 6.54 3.7

EX-3 0.62 0.36 10.7 0.22 6.76 1.5

EX-4 12.49 0.36 17.1 4.50 5.58 25.1

EX-5 5.15 0.36 16.1 1.85 5.73 10.6

EX-6 9.53 0.36 20.0 3.43 5.19 17.8

EX-7 9.16 0.36 16.2 3.30 5.72 18.9

EX-8 21.30 0.36 16.1 7.67 5.73 43.9
MERIDIAN ROAD BASIN

P-1 2.03 0.74 15.5 1.50 5.82 8.7
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Bent Grass
1/22/2021
________

DESIGN CONTRIBUTING Tc NOTES
POINT BASINS CA(5) CA(100) I(5) I(100) Q(5) Q(100)

(min.) (in/hr) (in/hr) (cfs) (cfs)
FILING NO. 2:

WT200 9.28 212.56 23.1 2.7 4.7 25.0 1000.0

9.28 212.56 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
CHANNEL 800 5.1 2.6 25.7

40 OS-1 5.16 13.23 16.1 3.3 5.7 16.8 75.3

5.16 13.23 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
CHANNEL 800 5.1 2.6 18.7

1 A-1 0.89 1.40 13.6 3.5 6.2 3.1 8.6

0.89 1.40 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
STREET 140 2.0 1.2 14.8

2 A-2 0.38 0.61 14.8 3.4 5.9 4.3 11.9
DP 1 0.89 1.40

1.27 2.01 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
STREET 275 2.4 1.9 16.7

3 A-3 0.57 0.83 16.7 3.2 5.6 5.9 15.9
DP 2 1.27 2.01

1.84 2.84 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
STREET 40 2.4 0.3 17.0

4 A-4 0.76 1.19 17.0 3.2 5.5 8.3 22.3
DP 3 1.84 2.84

2.60 4.03 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
STREET 780 2.0 6.5 23.5

5 EX-5 0.46 1.85 16.1 3.3 5.7 1.5 10.5 @ GRADE INLET

0.46 1.85 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
STREET 80 2.0 0.7 16.8

6 EX-4 1.12 4.50 17.1 3.2 5.5 3.5 34.4 @ GRADE INLET
FB DP 5 0.00 1.74

1.12 6.24 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
STREET 460 2.0 3.8 20.9

7 E-3 0.63 0.69 7.4 4.6 8.0 2.9 5.5 SUMP INLET

0.63 0.69 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.6 0.0 7.4

8 E-1 0.94 1.18 23.5 2.7 4.7 11.2 32.7 SUMP INLET
E-2 0.52 0.58
DP 4 2.60 4.03
FB DP 6 0.15 1.22

4.21 7.01 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.6 0.0 23.5

9 OS-5 0.21 0.27 16.1 3.3 5.7 0.7 1.5

0.21 0.27 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
SWALE 125 3.2 0.7 16.7

10 EX-1 0.11 0.43 16.7 3.2 5.6 1.0 3.9
DP 9 0.21 0.27

0.32 0.70 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
SWALE 295 6.2 0.8 17.5

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

BENT GRASS/MERIDIAN ROAD - MDDP
SURFACE ROUTING - CURRENT CONDITIONS

 C A ( e q u i v a l e n t ) I N T E N S I T Y T O T A L   F L O W S
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Bent Grass
1/22/2021
________

DESIGN CONTRIBUTING Tc NOTES
POINT BASINS CA(5) CA(100) I(5) I(100) Q(5) Q(100)

(min.) (in/hr) (in/hr) (cfs) (cfs)

 C A ( e q u i v a l e n t ) I N T E N S I T Y T O T A L   F L O W S

11 OS-4 1.61 2.41 15.6 3.3 5.8 5.3 13.9

1.61 2.41 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.6 0.0 15.6

12 OS-6 0.53 0.69 12.9 3.6 6.3 1.9 4.4

0.53 0.69 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.6 0.0 12.9

13 DP 11 1.61 2.41 15.6 3.3 5.8 7.1 17.9
DP 12 0.53 0.69

2.14 3.10 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
SWALE 160 6.1 0.4 16.0

14 EX-2 0.14 0.56 17.5 3.1 5.5 8.1 23.8
DP 10 0.32 0.70
DP 13 2.14 3.10

2.60 4.36 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
SWALE 50 6.0 0.1 17.7

15 EX-3 0.06 0.22 23.5 2.7 4.7 18.3 54.1
DP 8 4.21 7.01
DP 14 2.60 4.36

6.87 11.59 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.6 0.0 23.5

15A 2.35 4.08 5.0 5.2 9.1 12.2 37.0

2.35 4.08 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.6 0.0 5.0

AA WT200 9.28 212.56 23.5 2.7 4.7 38.6 1053.3
DP 40 5.16 13.23
DP 15A 2.35 4.08

14.44 225.79 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
Culverts 135 5.1 0.4 23.9

BB DP AA 14.44 225.79 23.9 2.6 4.6 39.8 1045.6
DP 7 0.63 0.69

15.07 226.48 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
CHANNEL 1000 7.0 2.4 26.3

16 C-5 3.30 4.48 17.2 3.1 5.5 10.4 24.6 @ GRADE INLET

3.30 4.48 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
STREET 115 2.0 1.0 18.2

17 C-6 2.11 3.05 17.4 3.1 5.5 6.6 16.7 @ GRADE INLET

2.11 3.05 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
STREET 115 2.0 1.0 18.3

18 C-3 0.95 1.33 15.6 3.3 5.8 9.3 29.0 SUMP INLET
C-4 1.52 2.06
FB DP 16 0.33 1.63

2.80 5.02 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.6 0.0 15.6

19 C-1 0.57 0.77 20.4 2.9 5.0 9.5 29.7 SUMP INLET
C-2 2.31 3.60
FB DP 17 0.42 1.53

3.30 5.90 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.6 0.0 20.4

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

NORTH POND
RELEASE T R A V E L   T I M E

T R A V E L   T I M E
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Bent Grass
1/22/2021
________

DESIGN CONTRIBUTING Tc NOTES
POINT BASINS CA(5) CA(100) I(5) I(100) Q(5) Q(100)

(min.) (in/hr) (in/hr) (cfs) (cfs)

 C A ( e q u i v a l e n t ) I N T E N S I T Y T O T A L   F L O W S

20 G-1 0.31 0.65 9.9 4.1 7.1 1.3 4.6

0.31 0.65 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.6 0.0 9.9

20A C-7 0.08 0.32 20.4 2.9 5.0 18.7 59.9
DP 18 2.80 5.02
DP 19 3.30 5.90
DP 20 0.31 0.65

6.49 11.89 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.6 0.0 20.4

20B 4.11 7.28 5.0 5.2 9.1 21.3 66.0

4.11 7.28 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.6 0.0 5.0

28 OS-2 2.81 8.03 18.3 3.1 5.3 8.6 42.8

2.81 8.03 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
SWALE 640 4.0 2.7 21.0

29 OS-3 1.49 4.25 21.0 2.8 5.0 12.2 60.9
DP 28 2.81 8.03

4.30 12.28 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
SWALE 475 3.5 2.3 23.3

21 EX-7 0.82 3.30 16.2 3.3 5.7 2.7 18.7 @ GRADE INLET

0.82 3.30 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
STREET 60 2.0 0.5 16.7

22 EX-6 0.86 3.43 20.0 2.9 5.1 2.5 29.6 @ GRADE INLET
FB DP 21 0.00 2.38

0.86 5.81 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
STREET 515 2.0 4.3 24.3

23 23.3 2.7 4.7 11.5 57.6 TYPE C INLET
DP 29 4.30 12.28

4.30 12.28 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
SWALE 190 3.5 0.9 24.2

24 E-4 0.67 0.76 18.7 3.0 5.3 2.9 21.1 @ GRADE INLET
OS-24 0.24 0.95
FB DP 22 0.07 2.29

0.98 4.00 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.6 0.0 18.7

25 E-5 0.72 0.79 7.3 4.6 8.0 3.3 10.7 @ GRADE INLET
FB DP 24 0.00 0.55

0.72 1.34 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.6 0.0 7.3

26 DP 23 4.30 12.28 24.2 2.6 4.6 15.8 80.9
DP 24 0.98 4.00
DP 25 0.72 1.34

6.00 17.62 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
SWALE 900 5.4 2.8 26.9

27A EX-8 1.92 7.67 16.1 3.3 5.7 6.3 43.7

1.92 7.67 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.6 0.0 16.1

SOUTH POND
RELEASE T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E
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Bent Grass
1/22/2021
________

DESIGN CONTRIBUTING Tc NOTES
POINT BASINS CA(5) CA(100) I(5) I(100) Q(5) Q(100)

(min.) (in/hr) (in/hr) (cfs) (cfs)

 C A ( e q u i v a l e n t ) I N T E N S I T Y T O T A L   F L O W S

27B C-8 0.04 0.15 11.5 3.8 6.7 0.2 1.0

0.04 0.15 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.6 0.0 11.5

CC DP 27A 1.92 7.67 26.9 2.5 4.3 67.0 1117.9 EXITS SITE
DP 27B 0.04 0.15
DP 20B 4.11 7.28
DP 26 6.00 17.62
BB 15.07 226.48

27.13 259.20 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.6 0.0 26.9

EAST OF FILING NO. 2:
30 MT060 15.0 2.7 72.6

Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
Sheet 2300 2.1 18.3 33.3

31 OS-25 1.55 5.23 33.3 2.2 3.8 6.1 92.5
DP 30 1.24 19.07

2.79 24.30 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
Sheet 700 2.6 4.5 37.7

32 OS-26 0.52 2.09 37.7 2.0 3.5 7.4 94.3
C1a 0.34 0.39
DP 31 2.79 24.30

3.65 26.78 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.0 0.0 37.7

32-N DP-32 3.65 9.44 37.7 2.0 3.5 7.4 33.2

3.65 9.44 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
Street 905 2.0 7.5 45.3

32-S DP BG 1a 0.32 0.40 37.7 2.0 3.5 0.6 33.2
OT from DP 32-N 0.00 9.04

0.32 9.44 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.5 0.0 37.7

BG 1a-Os 0.00 8.30 37.7 2.0 3.5 0.0 29.2

0.00 8.30 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.5 0.0 37.7

BG 1a-Ose 0.00 4.15 37.7 2.0 3.5 0.0 14.6

0.00 4.15 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.5 0.0 37.7

BG 1a-Osw 0.00 4.15 37.7 2.0 3.5 0.0 14.6

0.00 4.15 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.5 0.0 37.7

BG 4a H1a 0.19 0.26 37.7 2.0 3.5 0.4 15.5 Flows to west side of Inlet 4
DP BG 1a-Ose 0.00 4.15

0.19 4.41 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
Street 600 2.0 5.0 42.7

BG .1b D1b 0.39 0.48 37.7 2.0 3.5 0.8 16.3
DP BG 1a-Osw 0.00 4.15

0.39 4.63 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
Street 575 2.8 3.4 41.2

Flows from Meadows Filing No. 3
Pond  2 - Updated HEC HMS modelT R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

Flows remaining in north half of
BGMD & continuing east (Max gutter
flow allowed 5 Yr=9.4, 100 Yr=33.2)

T R A V E L   T I M E

Overtopping Flows from DP 12 which
will head south through Bent Grass
Filing No. 1 in Sea Oats Drive (Sea Oats
Dr can carry 2.2 & 11.6 cfs per side)

T R A V E L   T I M E

Overtopping Flows from DP 1a-Os
which will flow in east half of Sea
Oats Drive

T R A V E L   T I M E

Overtopping Flows from DP 1a-Os
which will flow in west half of Sea
Oats Drive

T R A V E L   T I M E

T R A V E L   T I M E

Flows remaining in south half of
BGMD & continuing east (Max gutter
flow allowed 5 Yr=9.4 & 100
Yr=33.2)

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E
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Bent Grass
1/22/2021
________

DESIGN CONTRIBUTING Tc NOTES
POINT BASINS CA(5) CA(100) I(5) I(100) Q(5) Q(100)

(min.) (in/hr) (in/hr) (cfs) (cfs)

 C A ( e q u i v a l e n t ) I N T E N S I T Y T O T A L   F L O W S

BG 1c D1c 0.70 0.85 41.2 1.9 3.3 2.1 18.3
DP BG 1b 0.39 4.63

1.09 5.48 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.5 0.0 41.2

BG 1 D1d 1.65 1.98 41.2 1.9 3.3 5.2 24.9
DP 1c 1.09 5.48

2.74 7.46 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
SUMP 5.0 0.0 41.2

BG 2e D2a 0.35 0.55 5.0 5.2 9.1 1.8 5.0

0.35 0.55 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
5.0 0.0 5.0

BG 2w D2b 0.19 0.26 5.0 5.2 9.1 1.0 2.4

0.19 0.26 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
5.0 0.0 5.0

BG 2 DP BG 2e 0.35 0.55 5.0 5.2 9.1 2.8 7.3
DP BG 2w 0.19 0.26

0.54 0.81 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
SUMP 5.0 0.0 5.0

BG 4e H1c 0.07 0.10 5.0 5.2 9.1 0.4 0.9

0.07 0.10 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
5.0 0.0 5.0

BG 4w H1b 1.11 1.51 42.7 1.9 3.3 2.4 19.3
DP BG 4a 0.19 4.41

1.30 5.92 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
5.0 0.0 42.7

BG 4 DP BG 4e 0.07 0.10 42.7 1.9 3.3 2.6 19.6 Existing 4' Sump Inlet
DP BG 4w 1.30 5.92

1.37 6.02 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
SUMP 5.0 0.0 42.7

BG 5e H2b 0.05 0.08 5.0 5.2 9.1 0.3 0.7

0.05 0.08 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
5.0 0.0 5.0

BG 5w H2a 0.45 0.64 11.9 3.8 6.6 1.7 4.2

0.45 0.64 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
5.0 0.0 11.9

BG 5 DP BG 5e 0.05 0.08 11.9 3.8 6.6 1.9 4.7 Existing 4' Sump Inlet
DP BG 5w 0.45 0.64

0.50 0.72 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
SUMP 5.0 0.0 11.9

BG 14n OS-2 2.81 8.03 45.3 1.8 3.1 13.8 63.8
H3 0.57 2.15
C1b 0.63 0.72
DP 32-N 3.65 9.44

7.66 20.34 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
Street 300 2.8 1.8 47.1

BG 15n OS-3 1.49 4.25 47.1 1.8 3.1 13.4 62.2
D1c 0.70 0.85
DP BG 14n 7.66 20.34

9.85 25.44 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
5.0 0.0 47.1

Flow continuing in North half of
BGMD

T R A V E L   T I M E

Flow continuing in North half of
BGMD

T R A V E L   T I M E

T R A V E L   T I M E

Flows in Aveno Rd to west side of
Inlet 2 (Max gutter allowed 2.2 &
11.4 cfs per side)

T R A V E L   T I M E

T R A V E L   T I M E

Flows in Aveno Rd to west side of
Inlet 4 (Max gutter allowed 1.8 & 9.8
cfs per side)

T R A V E L   T I M E

Flows in Aveno Rd to east side of
Inlet 4 (Max gutter allowed  2.1 &
11.3 cfs per side)

T R A V E L   T I M E

T R A V E L   T I M E

Flows in Aveno Rd to west side of
Inlet 5 (Max gutter allowed 1.8 & 9.8
cfs per side)

T R A V E L   T I M E

Flows in Aveno Rd to east side of
Inlet 5 (Max gutter allowed  2.1 &
11.3 cfs per side)

T R A V E L   T I M E

Existing 4' Sump Inlet - Total flow to
Inlet 2

Flows in Aveno Rd to east side of
Inlet 1 (Max gutter allowed 1.6 & 8.6
cfs per side)

T R A V E L   T I M E

Existing 10' Sump Inlet - Total flow to
Inlet 1T R A V E L   T I M E

Flows in Aveno Rd to east side of
Inlet 2 (Max gutter allowed 1.6 & 8.6
cfs per side)

T R A V E L   T I M E
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Bent Grass
1/22/2021
________

DESIGN CONTRIBUTING Tc NOTES
POINT BASINS CA(5) CA(100) I(5) I(100) Q(5) Q(100)

(min.) (in/hr) (in/hr) (cfs) (cfs)

 C A ( e q u i v a l e n t ) I N T E N S I T Y T O T A L   F L O W S

BG 50 111.34 193.50 26.1 2.5 4.4 280.0 850.0

Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
5.0 0.0 26.1

BG 20 DP BG 15n 9.85 25.44 26.1 2.5 4.4 304.8 961.8
DP BG 50 111.34 193.50

121.18 218.94 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
Culverts 125 11.2 0.2 26.3

BG 14s C2a 0.72 0.89 37.7 2.0 3.5 1.5 36.4
DP 32-S 9.44

0.72 10.33 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
Street 300 2.8 1.8 39.5

BG 15s C2b 0.83 0.91 39.5 2.0 3.4 3.0 38.5
DP BG 14s 0.72 10.33

1.55 11.24 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
5.0 0.0 39.5

BG 21 DP 20 121.18 218.94 26.3 2.5 4.4 307.4 1007.0
DP BG 15s 1.55 11.24

122.73 230.18 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
Channel 1250 2.0 10.4 36.7

BG 25 P-1 1.22 1.50 36.7 2.1 3.6 254.3 830.2
DP BG 21 122.73 230.18

123.95 231.68 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
5.0 0.0 36.7

Combined flow at Culvert Crossing -
South side of BGMDT R A V E L   T I M E

Flow @ Existing Culvert, north side
of Owl PlaceT R A V E L   T I M E

Combined flow at Culvert Crossing -
North side of BGMDT R A V E L   T I M E

Flow continuing in South half of
BGMDT R A V E L   T I M E

Flow continuing in South half of
BGMDT R A V E L   T I M E

Flow from Falcon DBPS at Meridian
Rd & BGMD IntersectionT R A V E L   T I M E
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Future Rational Calculations



Bent Grass
1/22/2021
________

Subdivision: Bent Grass Bent Grass
Location: CO, Colorado Springs

TJE
CMD
3/23/20

OFFSITE BASINS
WT200 192.00 10.0
MT060 185.60 10.0
OS-2 20.08 80 0.90 3.6 2 18.62 1.9 90 0.56 2.5 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 8.0
OS-3 10.62 80 0.48 3.6 2 9.84 1.9 90 0.30 2.5 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 8.0
OS-24 2.64 100 0.00 0.0 2 2.64 2.0 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 2.0
OS-25 14.13 100 0.17 1.2 2 13.71 1.9 90 0.22 1.4 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 4.5
OS-26 5.81 100 0.00 0.0 2 5.81 2.0 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 2.0

H3 11.30 100 0.00 0.0 2 5.81 1.0 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 1.0
OS-22 4.42 100 0.00 0.0 2 4.42 2.0 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 2.0
OS-23 10.24 100 0.00 0.0 2 10.24 2.0 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 2.0

BENT GRASS FILING NO. 1 BASINS
C1a 0.48 100 0.36 75.0 2 0.12 0.5 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 75.5
C1b 0.88 100 0.68 77.3 2 0.20 0.5 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 77.7
C1c 1.09 100 0.88 80.7 2 0.21 0.4 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 81.1
D1a 0.56 100 0.33 58.9 2 0.23 0.8 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 59.8
D1b 0.68 100 0.17 25.0 2 0.21 0.6 90 0.30 39.7 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 65.3
D1c 1.20 100 0.19 15.8 2 0.34 0.6 90 0.67 50.3 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 66.7
D1d 2.79 100 0.50 17.9 2 0.76 0.5 90 1.53 49.4 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 67.8
C2a 1.26 100 0.74 58.7 2 0.52 0.8 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 59.6
C2b 0.99 100 0.92 92.9 2 0.07 0.1 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 93.1
D2a 1.00 100 0.19 19.0 2 0.65 1.3 90 0.16 14.4 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 34.7
D2b 0.41 100 0.11 26.8 2 0.20 1.0 90 0.10 22.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 49.8
H1a 0.40 100 0.16 40.0 2 0.20 1.0 90 0.04 9.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 50.0
H1b 2.52 100 0.40 15.9 2 1.22 1.0 90 0.86 30.7 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 47.6
H1c 0.16 100 0.05 31.3 2 0.09 1.1 90 0.02 11.3 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 43.6
H2a 1.09 100 0.30 27.5 2 0.63 1.2 90 0.16 13.2 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 41.9
H2b 0.15 100 0.05 33.3 2 0.10 1.3 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 34.7

BENT GRASS FILING NO. 2 BASINS
OS-1 32.28 100 2.15 6.7 2 29.25 1.8 90 0.88 2.5 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 11.0
OS-4 4.46 100 0.00 0.0 2 0.00 0.0 90 0.00 0.0 65 2.28 33.2 40 1.46 13.1 30 0.00 0.0 25 0.00 0.0 20 0.72 3.2 49.5
OS-5 0.46 100 0.00 0.0 2 0.00 0.0 90 0.00 0.0 65 0.46 65.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 65.0
OS-6 1.17 100 0.00 0.0 2 0.00 0.0 90 0.00 0.0 65 1.17 65.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 65.0
A-1 2.70 100 0.00 0.0 2 0.00 0.0 90 0.00 0.0 65 1.18 28.4 40 0.68 10.1 30 0.00 0.0 25 0.00 0.0 20 0.84 6.2 44.7
A-2 1.19 100 0.00 0.0 2 0.00 0.0 90 0.00 0.0 65 0.37 20.2 40 0.56 18.8 30 0.00 0.0 25 0.00 0.0 20 0.26 4.4 43.4
A-3 1.57 100 0.00 0.0 2 0.00 0.0 90 0.00 0.0 65 0.59 24.4 40 0.98 25.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 49.4
A-4 2.24 100 0.00 0.0 2 0.00 0.0 90 0.00 0.0 65 0.93 27.0 40 0.88 15.7 30 0.00 0.0 25 0.00 0.0 20 0.43 3.8 46.5
C-1 1.35 100 0.03 2.1 2 0.16 0.2 90 0.00 0.0 65 1.16 55.9 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 58.2
C-2 6.80 100 0.00 0.0 2 0.00 0.0 90 0.00 0.0 65 2.61 24.9 40 2.75 16.2 30 0.50 2.2 25 0.94 3.5 20 0.00 0.0 46.8
C-3 2.38 100 0.00 0.0 2 0.00 0.0 90 0.00 0.0 65 1.61 44.0 40 0.77 12.9 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 56.9
C-4 3.61 100 0.00 0.0 2 0.00 0.0 90 0.00 0.0 65 2.86 51.4 40 0.75 8.4 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 59.8
C-5 7.86 100 0.00 0.0 2 0.00 0.0 90 0.00 0.0 65 6.53 54.0 40 1.33 6.8 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 60.8
C-6 5.54 100 0.00 0.0 2 0.00 0.0 90 0.00 0.0 65 3.14 36.8 40 1.60 11.6 30 0.80 4.3 25 0.00 0.0 20 0.00 0.0 52.7
C-7 0.89 100 0.00 0.0 2 0.89 2.0 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 2.0
E-1 1.71 100 0.78 45.6 2 0.23 0.3 90 0.00 0.0 65 0.00 0.0 40 0.70 16.4 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 62.3
E-2 0.68 100 0.56 82.4 2 0.12 0.4 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 82.8
E-3 0.78 100 0.69 88.5 2 0.09 0.2 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 88.7
E-4 0.91 100 0.73 80.2 2 0.18 0.4 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 80.6
E-5 0.89 100 0.79 88.8 2 0.10 0.2 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 89.0
F-1 0.44 100 0.00 0.0 2 0.00 0.0 90 0.00 0.0 65 0.00 0.0 40 0.41 37.3 30 0.00 0.0 25 0.00 0.0 20 0.03 1.4 38.7
F-2 0.55 100 0.21 38.2 2 0.11 0.4 90 0.00 0.0 65 0.23 27.2 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 65.8
G-1 1.47 100 0.00 0.0 2 0.64 0.9 90 0.00 0.0 65 0.25 11.1 40 0.08 2.2 30 0.20 4.1 25 0.30 5.1 20 0.00 0.0 23.4
H-1 0.52 100 0.00 0.0 2 0.52 2.0 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 2.0
I-1 0.31 100 0.22 71.0 2 0.09 0.6 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 71.6

BENT GRASS WEST BASINS
AA-1 2.57 100 0.52 20.2 2 0.20 0.2 90 0.00 0.0 65.0 0.79 20.0 40 0.00 0.0 30 0.31 3.6 25 0.00 0.0 20 0.75 5.8 49.8
AA-2 2.28 100 0.40 17.5 2 0.46 0.4 90 0.00 0.0 65.0 1.43 40.8 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 58.7
B-1 5.43 100 0.00 0.0 2 4.37 1.6 90 0.00 0.0 65.0 1.06 12.7 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 14.3
B-2 4.16 100 0.00 0.0 2 4.41 2.1 90 0.00 0.0 65.0 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 2.1

CC-1 9.07 100 2.14 23.6 2 0.33 0.1 90 0.00 0.0 65.0 4.56 32.7 40 1.70 7.5 30 0.34 1.1 25 0.00 0.0 20 0.00 0.0 65.0

Basins Total
Weighted %

Imp.
Weighted %

Imp.% Imp.

Lawns

Area (ac) Area (ac)% Imp.

Residential - 1/8 Acre

% Imp. Area (ac) Weighted %
Imp.

Residential - 1/4 Acre Residential - 1/3 Acre Residential - 1/2 Acre Residential - 1 Acre

% Imp.Basin ID Weighted %
Imp.Area (ac)

COMPOSITE % IMPERVIOUS CALCULATIONS

Weighted
% Imp.

Roofs

Total Area (ac) % Imp.

CLH015.20

Paved Roads

Area (ac) Weighted %
Imp. % Imp. Area (ac) Weighted %

Imp.
Weighted %

Imp.% Imp. Area (ac) Weighted %
Imp. % Imp. Area (ac)
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Bent Grass
1/22/2021
________

Basins Total
Weighted %

Imp.
Weighted %

Imp.% Imp.

Lawns

Area (ac) Area (ac)% Imp.

Residential - 1/8 Acre

% Imp. Area (ac) Weighted %
Imp.

Residential - 1/4 Acre Residential - 1/3 Acre Residential - 1/2 Acre Residential - 1 Acre

% Imp.Basin ID Weighted %
Imp.Area (ac) Weighted

% Imp.

Roofs

Total Area (ac) % Imp.

Paved Roads

Area (ac) Weighted %
Imp. % Imp. Area (ac) Weighted %

Imp.
Weighted %

Imp.% Imp. Area (ac) Weighted %
Imp. % Imp. Area (ac)

CC-2 1.35 100 0.44 32.6 2 0.19 0.3 90 0.00 0.0 65.0 0.72 34.7 40 0.00 0.0 30 0.25 5.6 25 0.00 0.0 20 0.00 0.0 73.2
CC-3 1.88 100 1.12 59.6 2 0.00 0.0 90 0.00 0.0 65.0 0.76 26.3 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 85.9
CC-4 4.34 100 0.00 0.0 2 1.85 0.9 90 0.00 0.0 65.0 2.49 37.3 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 38.2
CC-5 0.45 100 0.00 0.0 2 0.45 2.0 90 0.00 0.0 65.0 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 2.0
D-1 9.07 100 1.52 16.8 2 0.69 0.2 90 0.00 0.0 65.0 2.35 16.8 40 1.86 8.2 30 1.53 5.1 25 1.12 3.1 20 0.00 0.0 50.2
D-2 6.72 100 2.31 34.4 2 0.76 0.2 90 0.00 0.0 65.0 3.65 35.3 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 69.9
D-3 2.03 100 0.00 0.0 2 0.28 0.3 90 0.00 0.0 65.0 0.36 11.5 40 0.17 3.3 30 0.12 1.8 25 0.00 0.0 20 0.00 0.0 16.9
D-4 4.38 100 1.21 27.6 2 0.63 0.3 90 0.00 0.0 65.0 2.53 37.5 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 65.4
D-5 1.08 100 0.22 20.4 2 0.11 0.2 90 0.00 0.0 65.0 0.75 45.1 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 65.7
D-6 4.01 100 0.91 22.7 2 0.09 0.0 90 0.00 0.0 65.0 3.01 48.8 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 71.5
D-7 6.39 100 0.00 0.0 2 5.59 1.7 90 0.00 0.0 65.0 0.80 8.1 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 9.8
D-8 1.69 100 0.00 0.0 2 1.13 1.3 90 0.00 0.0 65.0 0.56 21.5 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 22.8

MERIDIAN ROAD BASIN
P-1 2.03 100 1.29 63.6 2 0.74 0.7 90 0.00 0.0 65 0.00 0.0 40 0.00 0.0 30 0.00 0.0 25 0.00 0.0 20 0.00 0.0 64.3
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Bent Grass
1/22/2021
________

Subdivision: Bent Grass Bent Grass
Location: CO, Colorado Springs

TJE
CMD
3/23/20

OFFSITE BASINS
WT200 192.00 0.20 0.44
MT060 185.60 0.20 0.44
OS-2 20.08 0.90 0.96 0.90 0.09 0.36 18.62 0.73 0.81 0.56 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.14 0.40
OS-3 10.62 0.90 0.96 0.48 0.09 0.36 9.84 0.73 0.81 0.30 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.14 0.40

OS-24 2.64 0.90 0.96 0.00 0.09 0.36 2.64 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.09 0.36
OS-25 14.13 0.90 0.96 0.17 0.09 0.36 13.71 0.73 0.81 0.22 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.11 0.37
OS-26 5.81 0.90 0.96 0.00 0.09 0.36 5.81 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.09 0.36

H3 11.30 0.90 0.96 0.00 0.09 0.36 5.81 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.05 0.19
OS-22 4.42 0.90 0.96 0.00 0.09 0.36 4.42 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.09 0.36
OS-23 10.24 0.90 0.96 0.00 0.09 0.36 10.24 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.09 0.36

BENT GRASS FILING  NO. 1 BASINS
C1a 0.48 0.90 0.96 0.36 0.09 0.36 0.12 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.70 0.81
C1b 0.88 0.90 0.96 0.68 0.09 0.36 0.20 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.72 0.82
C1c 1.09 0.90 0.96 0.88 0.09 0.36 0.21 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.74 0.84
D1a 0.56 0.90 0.96 0.33 0.09 0.36 0.23 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.57 0.71
D1b 0.68 0.90 0.96 0.17 0.09 0.36 0.21 0.73 0.81 0.30 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.57 0.71
D1c 1.20 0.90 0.96 0.19 0.09 0.36 0.34 0.73 0.81 0.67 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.58 0.71
D1d 2.79 0.90 0.96 0.50 0.09 0.36 0.76 0.73 0.81 1.53 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.59 0.71
C2a 1.26 0.90 0.96 0.74 0.09 0.36 0.52 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.57 0.71
C2b 0.99 0.90 0.96 0.92 0.09 0.36 0.07 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.84 0.92
D2a 1.00 0.90 0.96 0.19 0.09 0.36 0.65 0.73 0.81 0.16 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.35 0.55
D2b 0.41 0.90 0.96 0.11 0.09 0.36 0.20 0.73 0.81 0.10 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.46 0.63
H1a 0.40 0.90 0.96 0.16 0.09 0.36 0.20 0.73 0.81 0.04 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.48 0.65
H1b 2.52 0.90 0.96 0.40 0.09 0.36 1.22 0.73 0.81 0.86 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.44 0.60
H1c 0.16 0.90 0.96 0.05 0.09 0.36 0.09 0.73 0.81 0.02 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.42 0.60
H2a 1.09 0.90 0.96 0.30 0.09 0.36 0.63 0.73 0.81 0.16 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.41 0.59
H2b 0.15 0.90 0.96 0.05 0.09 0.36 0.10 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.36 0.56

BENT GRASS FILING NO. 2 BASINS:
OS-1 32.28 0.90 0.96 2.15 0.09 0.36 29.25 0.73 0.81 0.88 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.16 0.41
OS-4 4.46 0.90 0.96 0.00 0.09 0.36 0.00 0.73 0.81 0.00 0.45 0.59 2.28 0.30 0.50 1.46 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.72 0.36 0.54
OS-5 0.46 0.90 0.96 0.00 0.09 0.36 0.00 0.73 0.81 0.00 0.45 0.59 0.46 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.45 0.59
OS-6 1.17 0.90 0.96 0.00 0.09 0.36 0.00 0.73 0.81 0.00 0.45 0.59 1.17 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.45 0.59
A-1 2.70 0.90 0.96 0.00 0.09 0.36 0.00 0.73 0.81 0.00 0.45 0.59 1.18 0.30 0.50 0.68 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.84 0.33 0.52
A-2 1.19 0.90 0.96 0.00 0.09 0.36 0.00 0.73 0.81 0.00 0.45 0.59 0.37 0.30 0.50 0.56 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.26 0.32 0.51
A-3 1.57 0.90 0.96 0.00 0.09 0.36 0.00 0.73 0.81 0.00 0.45 0.59 0.59 0.30 0.50 0.98 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.36 0.53
A-4 2.24 0.90 0.96 0.00 0.09 0.36 0.00 0.73 0.81 0.00 0.45 0.59 0.93 0.30 0.50 0.88 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.43 0.34 0.53
C-1 1.35 0.90 0.96 0.03 0.09 0.36 0.16 0.73 0.81 0.00 0.45 0.59 1.16 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.42 0.57
C-2 6.80 0.90 0.96 0.00 0.09 0.36 0.00 0.73 0.81 0.00 0.45 0.59 2.61 0.30 0.50 2.75 0.25 0.47 0.50 0.22 0.46 0.94 0.20 0.44 0.00 0.34 0.53
C-3 2.38 0.90 0.96 0.00 0.09 0.36 0.00 0.73 0.81 0.00 0.45 0.59 1.61 0.30 0.50 0.77 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.40 0.56
C-4 3.61 0.90 0.96 0.00 0.09 0.36 0.00 0.73 0.81 0.00 0.45 0.59 2.86 0.30 0.50 0.75 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.42 0.57
C-5 7.86 0.90 0.96 0.00 0.09 0.36 0.00 0.73 0.81 0.00 0.45 0.59 6.53 0.30 0.50 1.33 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.42 0.57
C-6 5.54 0.90 0.96 0.00 0.09 0.36 0.00 0.73 0.81 0.00 0.45 0.59 3.14 0.30 0.50 1.60 0.25 0.47 0.80 0.22 0.46 0.00 0.20 0.44 0.00 0.38 0.55
C-7 0.89 0.90 0.96 0.00 0.09 0.36 0.89 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.09 0.36
E-1 1.71 0.90 0.96 0.78 0.09 0.36 0.23 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.70 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.55 0.69
E-2 0.68 0.90 0.96 0.56 0.09 0.36 0.12 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.76 0.85
E-3 0.78 0.90 0.96 0.69 0.09 0.36 0.09 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.81 0.89
E-4 0.91 0.90 0.96 0.73 0.09 0.36 0.18 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.74 0.84
E-5 0.89 0.90 0.96 0.79 0.09 0.36 0.10 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.81 0.89
F-1 0.44 0.90 0.96 0.00 0.09 0.36 0.00 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.41 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.03 0.29 0.50
F-2 0.55 0.90 0.96 0.21 0.09 0.36 0.11 0.73 0.81 0.00 0.45 0.59 0.23 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.55 0.69
G-1 1.47 0.90 0.96 0.00 0.09 0.36 0.64 0.73 0.81 0.00 0.45 0.59 0.25 0.30 0.50 0.08 0.25 0.47 0.20 0.22 0.46 0.30 0.20 0.44 0.00 0.21 0.44
H-1 0.52 0.90 0.96 0.00 0.09 0.36 0.52 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.09 0.36
I-1 0.31 0.90 0.96 0.22 0.09 0.36 0.09 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.66 0.79

BENT GRASS WEST BASINS:
AA-1 2.57 0.90 0.96 0.52 0.09 0.36 0.20 0.73 0.81 0.00 0.45 0.59 0.79 0.30 0.50 0.00 0.25 0.47 0.31 0.22 0.46 0.00 0.20 0.44 0.75 0.42 0.59

C5

COMPOSITE RUNOFF COEFFICIENT CALCULATIONS

Paved Roads Lawns Roofs

Total Area (ac)Basin ID C5 C100 Area (ac)

CLH015.20

Composite
C100C100 Area (ac) C5 C100 Area (ac)

Composite
C5

Residential - 1/8 Acre Residential - 1/4 Acre Residential - 1/3 Acre Residential - 1/2 Acre Residential - 1 Acre

C5 C100 Area (ac) C5 C100 Area (ac) C5 C100 Area (ac) Area (ac)C5 C100 Area (ac) C5 C100
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Bent Grass
1/22/2021
________

C5

Paved Roads Lawns Roofs

Total Area (ac)Basin ID C5 C100 Area (ac)

Composite
C100C100 Area (ac) C5 C100 Area (ac)

Composite
C5

Residential - 1/8 Acre Residential - 1/4 Acre Residential - 1/3 Acre Residential - 1/2 Acre Residential - 1 Acre

C5 C100 Area (ac) C5 C100 Area (ac) C5 C100 Area (ac) Area (ac)C5 C100 Area (ac) C5 C100

AA-2 2.28 0.90 0.96 0.40 0.09 0.36 0.46 0.73 0.81 0.00 0.45 0.59 1.43 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.46 0.61
B-1 5.43 0.90 0.96 0.00 0.09 0.36 4.37 0.73 0.81 0.00 0.45 0.59 1.06 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.16 0.40
B-2 4.16 0.90 0.96 0.00 0.09 0.36 4.41 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.10 0.38

CC-1 9.07 0.90 0.96 2.14 0.09 0.36 0.33 0.73 0.81 0.00 0.45 0.59 4.56 0.30 0.50 1.70 0.25 0.47 0.34 0.22 0.46 0.00 0.20 0.44 0.00 0.51 0.65
CC-2 1.35 0.90 0.96 0.44 0.09 0.36 0.19 0.73 0.81 0.00 0.45 0.59 0.72 0.30 0.50 0.00 0.25 0.47 0.25 0.22 0.46 0.00 0.20 0.44 0.00 0.59 0.77
CC-3 1.88 0.90 0.96 1.12 0.09 0.36 0.00 0.73 0.81 0.00 0.45 0.59 0.76 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.72 0.81
CC-4 4.34 0.90 0.96 0.00 0.09 0.36 1.85 0.73 0.81 0.00 0.45 0.59 2.49 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.30 0.49
CC-5 0.45 0.90 0.96 0.00 0.09 0.36 0.45 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.09 0.36
D-1 9.07 0.90 0.96 1.52 0.09 0.36 0.69 0.73 0.81 0.00 0.45 0.59 2.35 0.30 0.50 1.86 0.25 0.47 1.53 0.22 0.46 1.12 0.20 0.44 0.00 0.41 0.58
D-2 6.72 0.90 0.96 2.31 0.09 0.36 0.76 0.73 0.81 0.00 0.45 0.59 3.65 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.56 0.69
D-3 2.03 0.90 0.96 0.00 0.09 0.36 0.28 0.73 0.81 0.00 0.45 0.59 0.36 0.30 0.50 0.17 0.25 0.47 0.12 0.22 0.46 0.00 0.20 0.44 0.00 0.13 0.22
D-4 4.38 0.90 0.96 1.21 0.09 0.36 0.63 0.73 0.81 0.00 0.45 0.59 2.53 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.52 0.66
D-5 1.08 0.90 0.96 0.22 0.09 0.36 0.11 0.73 0.81 0.00 0.45 0.59 0.75 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.51 0.64
D-6 4.01 0.90 0.96 0.91 0.09 0.36 0.09 0.73 0.81 0.00 0.45 0.59 3.01 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.54 0.67
D-7 6.39 0.90 0.96 0.00 0.09 0.36 5.59 0.73 0.81 0.00 0.45 0.59 0.80 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.14 0.39
D-8 1.69 0.90 0.96 0.00 0.09 0.36 1.13 0.73 0.81 0.00 0.45 0.59 0.56 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.21 0.44

PROPOSED:
P-1 2.03 0.90 0.96 1.29 0.09 0.36 0.74 0.73 0.81 0.00 0.45 0.59 0.00 0.30 0.50 0.00 0.25 0.47 0.00 0.22 0.46 0.00 0.20 0.44 0.00 0.60 0.74
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Bent Grass
1/22/2021
________

Subdivision: Bent Grass Project Name: Bent Grass
Location: CO, Colorado Springs Project No.:

Calculated By: TJE
Checked By: CMD

Date: 3/23/20

FINAL
BASIN D.A. Hydrologic Impervious C5 C100 L S Ti L S Cv VEL. Tt COMP. Tc TOTAL Urbanized Tc Tc

ID (AC) Soils Group (%) (FT) (%) (MIN) (FT) (%) (FPS) (MIN) (MIN) LENGTH (FT) (MIN) (MIN)
OFFSITE BASINS

WT200 192.00 A 0.0 0.20 0.44 300 2.0 22.7 2060 2.0 15 2.1 16.2 38.8 2360.0 23.1 23.1
MT060 185.60 A 0.0 0.20 0.44 300 2.0 22.7 2060 2.0 15 2.1 16.2 38.8 2360.0 23.1 23.1
OS-2 20.08 A 8.0 0.14 0.40 100 2.3 13.3 1400 2.3 15 2.3 10.3 23.6 1500.0 18.3 18.3
OS-3 10.62 A 8.0 0.14 0.40 100 2.0 14.0 1500 2.0 15 2.1 11.8 25.7 1600.0 18.9 18.9
OS-24 2.64 A 2.0 0.09 0.36 100 2.0 14.7 1460 2.0 15 2.1 11.5 26.1 1560.0 18.7 18.7
OS-25 14.13 A 4.5 0.11 0.37 100 1.7 15.2 1230 1.7 15 2.0 10.5 25.7 1330.0 17.4 17.4
OS-26 5.81 A 2.0 0.09 0.36 100 1.0 18.5 650 1.0 10 1.0 10.8 29.3 750.0 14.2 14.2

H3 11.30 A 1.0 0.05 0.19 100 1.0 19.2 600 7.0 10 2.6 3.8 23.0 700.0 13.9 13.9
OS-22 4.42 A 2.0 0.09 0.36 100 1.0 18.5 600 1.0 10 1.0 10.0 28.5 700.0 13.9 13.9
OS-23 10.24 A 2.0 0.09 0.36 100 1.0 18.5 600 1.0 10 1.0 10.0 28.5 700.0 13.9 13.9

BENT GRASS FILING NO. 1 BASINS
C1a 0.48 A 75.5 0.70 0.81 5 2.0 1.3 400 1.0 20 2.0 3.3 4.6 405.0 12.3 5.0
C1b 0.88 A 77.7 0.72 0.82 10 2.0 1.7 310 2.0 20 2.8 1.8 3.6 320.0 11.8 5.0
C1c 1.09 A 81.1 0.74 0.84 50 2.0 3.7 310 2.0 20 2.8 1.8 5.5 360.0 12.0 5.5
D1a 0.56 A 59.8 0.57 0.71 5 2.0 1.7 400 1.0 20 2.0 3.3 5.1 405.0 12.3 5.1
D1b 0.68 A 65.3 0.57 0.71 10 2.0 2.4 310 2.0 20 2.8 1.8 4.3 320.0 11.8 5.0
D1c 1.20 A 66.7 0.58 0.71 50 2.0 5.3 310 2.0 20 2.8 1.8 7.2 360.0 12.0 7.2
D1d 2.79 A 67.8 0.59 0.71 100 2.0 7.4 485 2.0 20 2.8 2.9 10.3 585.0 13.3 10.3
C2a 1.26 A 59.6 0.57 0.71 12 2.0 2.7 965 1.0 20 2.0 8.0 10.7 977.0 15.4 10.7
C2b 0.99 A 93.1 0.84 0.92 12 2.0 1.3 1190 1.0 20 2.0 9.9 11.2 1202.0 16.7 11.2
D2a 1.00 A 34.7 0.35 0.55 5 2.0 2.4 310 2.0 20 2.8 1.8 4.3 315.0 11.8 5.0
D2b 0.41 A 49.8 0.46 0.63 5 2.0 2.1 225 2.0 20 2.8 1.3 3.4 230.0 11.3 5.0
H1a 0.40 A 50.0 0.48 0.65 10 2.0 2.8 310 2.0 20 2.8 1.8 4.7 320.0 11.8 5.0
H1b 2.52 A 47.6 0.44 0.60 50 2.0 6.8 575 1.0 20 2.0 4.8 11.6 625.0 13.5 11.6
H1c 0.16 A 43.6 0.42 0.60 5 2.0 2.2 100 1.0 20 2.0 0.8 3.0 105.0 10.6 5.0
H2a 1.09 A 41.9 0.41 0.59 50 2.0 7.1 575 1.0 20 2.0 4.8 11.9 625.0 13.5 11.9
H2b 0.15 A 34.7 0.36 0.56 5 2.0 2.4 100 1.0 20 2.0 0.8 3.2 105.0 10.6 5.0

BENT GRASS FILING NO. 2 BASINS
OS-1 32.28 A 11.0 0.16 0.41 100 2.4 12.9 2100 2.2 15 2.2 15.7 28.6 2200.0 22.2 22.2
OS-4 4.46 A 49.5 0.36 0.54 100 2.0 10.8 910 1.2 20 2.2 6.9 17.7 1010.0 15.6 15.6
OS-5 0.46 A 65.0 0.45 0.59 15 2.0 3.7 190 1.0 20 2.0 1.6 5.2 205.0 11.1 5.2
OS-6 1.17 A 65.0 0.45 0.59 85 0.2 18.7 430 0.9 20 1.9 3.8 22.5 515.0 12.9 12.9
A-1 2.70 A 44.7 0.33 0.52 100 1.3 12.9 550 1.3 20 2.3 4.0 16.9 650.0 13.6 13.6
A-2 1.19 A 43.4 0.32 0.51 100 4.3 8.8 310 2.3 20 3.0 1.7 10.5 410.0 12.3 10.5
A-3 1.57 A 49.4 0.36 0.53 70 1.0 11.3 680 1.2 20 2.2 5.2 16.5 750.0 14.2 14.2
A-4 2.24 A 46.5 0.34 0.53 100 4.2 8.6 650 1.7 20 2.6 4.2 12.8 750.0 14.2 12.8
C-1 1.35 A 58.2 0.42 0.57 35 2.4 5.5 400 2.4 20 3.1 2.2 7.7 435.0 12.4 7.7
C-2 6.80 A 46.8 0.34 0.53 100 2.0 11.0 1770 1.5 20 2.4 12.0 23.1 1870.0 20.4 20.4
C-3 2.38 A 56.9 0.40 0.56 100 1.6 11.0 810 1.0 20 2.0 6.8 17.7 910.0 15.1 15.1
C-4 3.61 A 59.8 0.42 0.57 100 2.0 9.9 973 2.0 20 2.8 5.7 15.6 1073.0 16.0 15.6
C-5 7.86 A 60.8 0.42 0.57 100 2.0 9.9 1200 1.3 20 2.3 8.8 18.7 1300.0 17.2 17.2
C-6 5.54 A 52.7 0.38 0.55 100 3.0 9.1 1230 1.5 20 2.4 8.4 17.5 1330.0 17.4 17.4
C-7 0.89 A 2.0 0.09 0.36 80 2.5 12.2 150 2.0 15 2.1 1.2 13.4 230.0 11.3 11.3

STANDARD FORM SF-2
TIME OF CONCENTRATION

SUB-BASIN Tc CHECK

CLH015.20

(URBANIZED BASINS)DATA
INITIAL/OVERLAND

(Ti)
TRAVEL TIME

(Tt)
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Bent Grass
1/22/2021
________

Subdivision: Bent Grass Project Name: Bent Grass
Location: CO, Colorado Springs Project No.:

Calculated By: TJE
Checked By: CMD

Date: 3/23/20

FINAL
BASIN D.A. Hydrologic Impervious C5 C100 L S Ti L S Cv VEL. Tt COMP. Tc TOTAL Urbanized Tc Tc

ID (AC) Soils Group (%) (FT) (%) (MIN) (FT) (%) (FPS) (MIN) (MIN) LENGTH (FT) (MIN) (MIN)

STANDARD FORM SF-2
TIME OF CONCENTRATION

SUB-BASIN Tc CHECK

CLH015.20

(URBANIZED BASINS)DATA
INITIAL/OVERLAND

(Ti)
TRAVEL TIME

(Tt)

E-1 1.71 A 62.3 0.55 0.69 25 2.0 4.0 940 1.0 20 2.0 7.8 11.8 965.0 15.4 11.8
E-2 0.68 A 82.8 0.76 0.85 25 2.0 2.5 665 1.6 20 2.5 4.4 6.9 690.0 13.8 6.9
E-3 0.78 A 88.7 0.81 0.89 25 2.0 2.1 632 1.0 20 2.0 5.3 7.4 657.0 13.7 7.4
E-4 0.91 A 80.6 0.74 0.84 25 2.0 2.6 913 2.0 20 2.8 5.4 8.0 938.0 15.2 8.0
E-5 0.89 A 89.0 0.81 0.89 25 2.0 2.1 903 2.1 20 2.9 5.2 7.3 928.0 15.2 7.3
F-1 0.44 A 38.7 0.29 0.50 66 2.5 8.9 1 1.0 15 1.5 0.0 8.9 67.0 10.4 8.9
F-2 0.55 A 65.8 0.55 0.69 25 2.0 4.0 464 4.0 20 4.0 1.9 5.9 489.0 12.7 5.9
G-1 1.47 A 23.4 0.21 0.44 20 2.0 5.8 700 3.5 15 2.8 4.2 9.9 720.0 14.0 9.9
H-1 0.52 A 2.0 0.09 0.36 25 2.0 7.3 135 2.0 20 2.8 0.8 8.1 160.0 10.9 8.1
I-1 0.31 A 71.6 0.66 0.79 25 2.0 3.2 135 2.0 20 2.8 0.8 4.0 160.0 10.9 5.0

BENT GRASS WEST BASINS
AA-1 2.57 A 49.8 0.42 0.59 100 4.0 7.8 765 2.5 20 3.2 4.0 11.9 865.0 14.8 11.9
AA-2 2.28 A 58.7 0.46 0.61 60 2.0 7.2 735 2.5 20 3.2 3.9 11.1 795.0 14.4 11.1
B-1 5.43 A 14.3 0.16 0.40 90 6.4 8.8 2000 1.7 15 2.0 17.0 25.8 2090.0 21.6 21.6
B-2 4.16 A 2.1 0.10 0.38 160 11.0 10.4 920 1.6 15 1.9 8.1 18.5 1080.0 16.0 16.0

CC-1 9.07 A 65.0 0.51 0.65 75 2.0 7.4 1160 2.3 20 3.0 6.4 13.9 1235.0 16.9 13.9
CC-2 1.35 A 73.2 0.59 0.77 10 2.0 2.3 380 4.0 20 4.0 1.6 3.9 390.0 12.2 5.0
CC-3 1.88 A 85.9 0.72 0.81 10 2.0 1.7 945 2.5 20 3.2 5.0 6.7 955.0 15.3 6.7
CC-4 4.34 A 38.2 0.30 0.49 5 2.0 2.6 575 2.5 20 3.2 3.0 5.6 580.0 13.2 5.6
CC-5 0.45 A 2.0 0.09 0.36 5 2.0 3.3 1.0 15 1.5 0.0 3.3 5.0 10.0 5.0
D-1 9.07 A 50.2 0.41 0.58 100 2.6 9.2 1900 1.3 20 2.3 13.9 23.1 2000.0 21.1 21.1
D-2 6.72 A 69.9 0.56 0.69 10 2.0 2.5 1355 1.3 20 2.3 9.9 12.4 1365.0 17.6 12.4
D-3 2.03 A 16.9 0.13 0.22 25 8.0 4.4 1960 1.0 15 1.5 21.8 26.2 1985.0 21.0 21.0
D-4 4.38 A 65.4 0.52 0.66 100 2.3 8.0 980 1.0 20 2.0 8.2 16.2 1080.0 16.0 16.0
D-5 1.08 A 65.7 0.51 0.64 100 2.0 8.6 300 1.1 20 2.1 2.4 11.0 400.0 12.2 11.0
D-6 4.01 A 71.5 0.54 0.67 45 2.0 5.5 835 1.0 20 2.0 7.0 12.4 880.0 14.9 12.4
D-7 6.39 A 9.8 0.14 0.39 200 7.5 12.7 665 1.0 15 1.5 7.4 20.1 865.0 14.8 14.8
D-8 1.69 A 22.8 0.21 0.44 125 3.7 11.8 600 1.0 15 1.5 6.7 18.4 725.0 14.0 14.0

PROPOSED:
P-1 2.03 A 64.3 0.60 0.74 100 6.0 5.0 1230 1.7 15 2.0 10.5 15.5 1330.0 17.4 15.5

NOTES:
Ti = (0.395*(1.1 - C5)*(L)^0.5)/((S)^0.33),  S in ft/ft
Tt=L/60V
Velocity V=Cv*S^0.5,  S in ft/ft
Tc Check = 10+L/180
For Urbanized basins a minimum Tc of 5.0 minutes is required.
For non-urbanized basins a minimum Tc of 10.0 minutes is required

Cv
2.5
5
7

10
15
20

Nearly bare ground
Grassed waterway

Paved areas and shallow paved swales

Type of Land Surface
Heavy Meadow

Tillage/field
Short pasture and lawns
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Bent Grass
1/22/2021
________

Project Name: Bent Grass
Subdivision: Bent Grass Project No.:

Location: CO, Colorado Springs Calculated By: TJE
Design Storm: Checked By: CMD

Date:
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REMARKS

OFFSITE BASINS

WT200 192.00 25.0 From Falcon DBPS by Matrix

OS-2 20.08 0.14 18.3 2.81 3.22 9.0

OS-3 10.62 0.14 18.9 1.49 3.18 4.7

Release rate from Meadows Pond #2 MT060 185.60 0.44 23.1 2.7 Total flow from existing culvert onto Basin OS-5 = 2.7

OS-24 2.64 0.09 18.7 0.24 3.19 0.8

OS-25 14.13 0.11 17.4 1.55 3.30 5.1

OS-26 5.81 0.09 14.2 0.52 3.61 1.9

H3 11.30 0.05 13.9 0.57 3.64 2.1

OS-22 4.42 0.09 13.9 0.40 3.64 1.5

OS-23 10.24 0.09 13.9 0.92 3.64 3.3
BENT GRASS FILING NO. 1 BASINS

C1a 0.48 0.70 5.0 0.34 5.17 1.8

D1a 0.56 0.57 5.1 0.32 5.15 1.6

H1a 0.40 0.48 5.0 0.19 5.17 1.0

D1b 0.68 0.57 5.0 0.39 5.17 2.0

D1c 1.20 0.58 7.2 0.70 4.63 3.2

D1d 2.79 0.59 10.3 1.65 4.09 6.7

D2a 1.00 0.35 5.0 0.35 5.17 1.8

D2b 0.41 0.46 5.0 0.19 5.17 1.0

H1b 2.52 0.44 11.6 1.11 3.91 4.3

H1c 0.16 0.42 5.0 0.07 5.17 0.4

H2a 1.09 0.41 11.9 0.45 3.87 1.7

H2b 0.15 0.36 5.0 0.05 5.17 0.3

C1b 0.88 0.72 5.0 0.63 5.17 3.3

C1c 1.09 0.74 5.5 0.81 5.02 4.1

C2a 1.26 0.57 10.7 0.72 4.03 2.9

TRAVEL TIMEDIRECT RUNOFF TOTAL RUNOFF STREET PIPE

3/23/20

STANDARD FORM SF-3
STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

5-Year

CLH015.20
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Bent Grass
1/22/2021
________

Project Name: Bent Grass
Subdivision: Bent Grass Project No.:

Location: CO, Colorado Springs Calculated By: TJE
Design Storm: Checked By: CMD

Date:
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REMARKS

TRAVEL TIMEDIRECT RUNOFF TOTAL RUNOFF STREET PIPE

3/23/20

STANDARD FORM SF-3
STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

5-Year

CLH015.20

C2b 0.99 0.84 11.2 0.83 3.96 3.3
BENT GRASS FILING NO. 2 BASINS

OS-1 32.28 0.16 22.2 5.16 2.93 15.1

OS-4 4.46 0.36 15.6 1.61 3.46 5.6

OS-5 0.46 0.45 5.2 0.21 5.10 1.1

OS-6 1.17 0.45 12.9 0.53 3.75 2.0

A-1 2.70 0.33 13.6 0.89 3.67 3.3

A-2 1.19 0.32 10.5 0.38 4.06 1.5

A-3 1.57 0.36 14.2 0.57 3.61 2.1

A-4 2.24 0.34 12.8 0.76 3.76 2.9

C-1 1.35 0.42 7.7 0.57 4.53 2.6

C-2 6.80 0.34 20.4 2.31 3.06 7.1

C-3 2.38 0.40 15.1 0.95 3.52 3.3

C-4 3.61 0.42 15.6 1.52 3.46 5.3

C-5 7.86 0.42 17.2 3.30 3.31 10.9

C-6 5.54 0.38 17.4 2.11 3.30 7.0

C-7 0.89 0.09 11.3 0.08 3.95 0.3

E-1 1.71 0.55 11.8 0.94 3.88 3.6

E-2 0.68 0.76 6.9 0.52 4.70 2.4

E-3 0.78 0.81 7.4 0.63 4.59 2.9

E-4 0.91 0.74 8.0 0.67 4.46 3.0

E-5 0.89 0.81 7.3 0.72 4.60 3.3

F-1 0.44 0.29 8.9 0.13 4.31 0.6

F-2 0.55 0.55 5.9 0.30 4.91 1.5

G-1 1.47 0.21 9.9 0.31 4.14 1.3

H-1 0.52 0.09 8.1 0.05 4.44 0.2

I-1 0.31 0.66 5.0 0.20 5.17 1.0
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Bent Grass
1/22/2021
________

Project Name: Bent Grass
Subdivision: Bent Grass Project No.:

Location: CO, Colorado Springs Calculated By: TJE
Design Storm: Checked By: CMD

Date:
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TRAVEL TIMEDIRECT RUNOFF TOTAL RUNOFF STREET PIPE

3/23/20

STANDARD FORM SF-3
STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

5-Year

CLH015.20

BENT GRASS WEST BASINS

AA-1 2.57 0.42 11.9 1.08 3.87 4.2

AA-2 2.28 0.46 11.1 1.05 3.98 4.2

B-1 5.43 0.16 21.6 0.87 2.97 2.6

B-2 4.16 0.10 16.0 0.42 3.42 1.4

CC-1 9.07 0.51 13.9 4.63 3.64 16.9

CC-2 1.35 0.59 5.0 0.80 5.17 4.1

CC-3 1.88 0.72 6.7 1.35 4.72 6.4

CC-4 4.34 0.30 5.6 1.30 4.99 6.5

CC-5 0.45 0.09 5.0 0.04 5.17 0.2

D-1 9.07 0.41 21.1 3.72 3.01 11.2

D-2 6.72 0.56 12.4 3.76 3.81 14.3

D-3 2.03 0.13 21.0 0.26 3.01 0.8

D-4 4.38 0.52 16.0 2.28 3.42 7.8

D-5 1.08 0.51 11.0 0.55 3.99 2.2

D-6 4.01 0.54 12.4 2.17 3.80 8.2

D-7 6.39 0.14 14.8 0.89 3.54 3.2

D-8 1.69 0.21 14.0 0.35 3.62 1.3
MERIDIAN ROAD BASINS

P-1 2.03 0.60 15.5 1.22 3.47 4.2
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Bent Grass
1/22/2021
________

Project Name: Bent Grass
Subdivision: Bent Grass Project No.:

Location: CO, Colorado Springs Calculated By: TJE
Design Storm: Checked By: CMD

Date:
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OFFSITE BASINS

WT200 192.00 0.44 23.1 1000.0 From Falcon DBPS by Matrix

OS-2 20.08 0.40 18.3 8.03 5.41 43.4

OS-3 10.62 0.40 18.9 4.25 5.33 22.7

Release rate from Meadows Pond #2 MT060 185.60 0.44 23.1 72.6 Total flow from existing culvert onto Basin OS-5 = 72.6

OS-24 2.64 0.36 18.7 0.95 5.36 5.1

OS-25 14.13 0.37 17.4 5.23 5.54 29.0

OS-26 5.81 0.36 14.2 2.09 6.05 12.6

H3 11.30 0.19 13.9 2.15 6.10 13.1

OS-22 4.42 0.36 13.9 1.59 6.10 9.7

OS-23 10.24 0.36 13.9 3.69 6.10 22.5
BENT GRASS FILING NO. 1 BASINS

C1a 0.48 0.81 5.0 0.39 8.68 3.4

D1a 0.56 0.71 5.1 0.40 8.65 3.5

H1a 0.40 0.65 5.0 0.26 8.68 2.3

D1b 0.68 0.71 5.0 0.48 8.68 4.2

D1c 1.20 0.71 7.2 0.85 7.77 6.6

D1d 2.79 0.71 10.3 1.98 6.87 13.6

D2a 1.00 0.55 5.0 0.55 8.68 4.8

D2b 0.41 0.63 5.0 0.26 8.68 2.3

H1b 2.52 0.60 11.6 1.51 6.56 9.9

H1c 0.16 0.60 5.0 0.10 8.68 0.9

H2a 1.09 0.59 11.9 0.64 6.50 4.2

H2b 0.15 0.56 5.0 0.08 8.68 0.7

H3 11.30 0.19 13.9 2.15 6.10 13.1

C1b 0.88 0.82 5.0 0.72 8.68 6.2

C1c 1.09 0.84 5.5 0.92 8.43 7.8

C2a 1.26 0.71 10.7 0.89 6.76 6.0

STANDARD FORM SF-3
STORM DRAINAGE SYSTEM DESIGN

CLH015.20

PIPE

100-Year

DIRECT RUNOFF TOTAL RUNOFF STREET

3/23/20

TRAVEL TIME

(RATIONAL METHOD PROCEDURE)
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Bent Grass
1/22/2021
________

Project Name: Bent Grass
Subdivision: Bent Grass Project No.:

Location: CO, Colorado Springs Calculated By: TJE
Design Storm: Checked By: CMD

Date:
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STANDARD FORM SF-3
STORM DRAINAGE SYSTEM DESIGN

CLH015.20

PIPE

100-Year

DIRECT RUNOFF TOTAL RUNOFF STREET

3/23/20

TRAVEL TIME

(RATIONAL METHOD PROCEDURE)

C2b 0.99 0.92 11.2 0.91 6.64 6.0
BENT GRASS FILING NO. 2 BASINS

OS-1 32.28 0.41 22.2 13.23 4.92 65.1

OS-4 4.46 0.54 15.6 2.41 5.81 14.0

OS-5 0.46 0.59 5.2 0.27 8.56 2.3

OS-6 1.17 0.59 12.9 0.69 6.30 4.3

A-1 2.70 0.52 13.6 1.40 6.16 8.6

A-2 1.19 0.51 10.5 0.61 6.81 4.2

A-3 1.57 0.53 14.2 0.83 6.05 5.0

A-4 2.24 0.53 12.8 1.19 6.31 7.5

C-1 1.35 0.57 7.7 0.77 7.61 5.9

C-2 6.80 0.53 20.4 3.60 5.14 18.5

C-3 2.38 0.56 15.1 1.33 5.90 7.8

C-4 3.61 0.57 15.6 2.06 5.81 12.0

C-5 7.86 0.57 17.2 4.48 5.56 24.9

C-6 5.54 0.55 17.4 3.05 5.54 16.9

C-7 0.89 0.36 11.3 0.32 6.63 2.1

E-1 1.71 0.69 11.8 1.18 6.51 7.7

E-2 0.68 0.85 6.9 0.58 7.89 4.6

E-3 0.78 0.89 7.4 0.69 7.70 5.3

E-4 0.91 0.84 8.0 0.76 7.50 5.7

E-5 0.89 0.89 7.3 0.79 7.73 6.1

F-1 0.44 0.50 8.9 0.22 7.23 1.6

F-2 0.55 0.69 5.9 0.38 8.25 3.1

G-1 1.47 0.44 9.9 0.65 6.95 4.5

H-1 0.52 0.36 8.1 0.19 7.45 1.4

I-1 0.31 0.79 5.0 0.24 8.68 2.1
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Bent Grass
1/22/2021
________

Project Name: Bent Grass
Subdivision: Bent Grass Project No.:

Location: CO, Colorado Springs Calculated By: TJE
Design Storm: Checked By: CMD

Date:
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STANDARD FORM SF-3
STORM DRAINAGE SYSTEM DESIGN

CLH015.20

PIPE

100-Year

DIRECT RUNOFF TOTAL RUNOFF STREET

3/23/20

TRAVEL TIME

(RATIONAL METHOD PROCEDURE)

BENT GRASS WEST BASINS

AA-1 2.57 0.59 11.9 1.52 6.50 9.9

AA-2 2.28 0.61 11.1 1.39 6.67 9.3

B-1 5.43 0.40 21.6 2.17 4.99 10.8

B-2 4.16 0.38 16.0 1.58 5.75 9.1

CC-1 9.07 0.65 13.9 5.90 6.11 36.0

CC-2 1.35 0.77 5.0 1.04 8.68 9.0

CC-3 1.88 0.81 6.7 1.52 7.93 12.1

CC-4 4.34 0.49 5.6 2.13 8.38 17.8

CC-5 0.45 0.36 5.0 0.16 8.68 1.4

D-1 9.07 0.58 21.1 5.26 5.05 26.6

D-2 6.72 0.69 12.4 4.64 6.39 29.6

D-3 2.03 0.22 21.0 0.45 5.06 2.3

D-4 4.38 0.66 16.0 2.89 5.75 16.6

D-5 1.08 0.64 11.0 0.69 6.70 4.6

D-6 4.01 0.67 12.4 2.69 6.39 17.2

D-7 6.39 0.39 14.8 2.49 5.94 14.8

D-8 1.69 0.44 14.0 0.74 6.08 4.5
MERIDIAN ROAD BASINS

P-1 2.03 0.74 15.5 1.50 5.82 8.7
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Bent Grass
1/22/2021
________

DESIGN CONTRIBUTING Tc NOTES
POINT BASINS CA(5) CA(100) I(5) I(100) Q(5) Q(100)

(min.) (in/hr) (in/hr) (cfs) (cfs)
FILING NO. 2:

WT200 9.28 212.56 23.1 2.7 4.7 25.0 1000.0

9.28 212.56 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
CHANNEL 800 5.1 2.6 25.7

40 OS-1 5.16 13.23 22.2 2.8 4.8 14.2 63.6

5.16 13.23 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
CHANNEL 800 5.1 2.6 24.8

1 A-1 0.89 1.40 13.6 3.5 6.2 3.1 8.6

0.89 1.40 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
STREET 140 2.0 1.2 14.8

2 A-2 0.38 0.61 14.8 3.4 5.9 4.3 11.9
DP 1 0.89 1.40

1.27 2.01 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
STREET 275 2.4 1.9 16.7

3 A-3 0.57 0.83 16.7 3.2 5.6 5.9 15.9
DP 2 1.27 2.01

1.84 2.84 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
STREET 40 2.4 0.3 17.0

4 A-4 0.76 1.19 17.0 3.2 5.5 8.3 22.3
DP 3 1.84 2.84

2.60 4.03 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
STREET 780 2.0 6.5 23.5

9 OS-5 0.21 0.27 5.2 5.1 8.9 1.1 2.4

0.21 0.27 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
STREET 315 3.2 1.6 6.9

11 OS-4 1.61 2.41 15.6 3.3 5.8 6.0 15.5
DP 9 0.21 0.27

1.82 2.68 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
STREET 150 3.2 0.8 16.4

12 OS-6 0.53 0.69 16.4 3.2 5.6 7.6 19.0
DP 11 1.82 2.68

2.35 3.37 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
STREET 120 3.2 0.6 17.0

5 AA-1 1.08 1.52 17.0 3.2 5.5 10.9 27.1
DP 12 2.35 3.37

3.43 4.89 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.4 0.0 17.0

6 AA-2 1.05 1.39 11.1 3.9 6.8 4.1 9.4

1.05 1.39 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.4 0.0 11.1

7 E-3 0.63 0.69 7.4 4.6 8.0 2.9 5.5

0.63 0.69 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.4 0.0 7.4

BENT GRASS/MERIDIAN ROAD - MDDP
SURFACE ROUTING - FUTURE CONDITIONS

 C A ( e q u i v a l e n t ) I N T E N S I T Y T O T A L   F L O W S

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E
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Bent Grass
1/22/2021
________

DESIGN CONTRIBUTING Tc NOTES
POINT BASINS CA(5) CA(100) I(5) I(100) Q(5) Q(100)

(min.) (in/hr) (in/hr) (cfs) (cfs)

 C A ( e q u i v a l e n t ) I N T E N S I T Y T O T A L   F L O W S

8 E-1 0.94 1.18 11.8 3.8 6.6 25.3 62.1
E-2 0.52 0.58
CC-3 1.35 1.52
CC-4 1.30 2.13
DP 4 2.60 4.03

6.71 9.44 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.4 0.0 11.8

13 CC-1 4.63 5.90 13.9 3.5 6.1 19.0 42.5
CC-2 0.80 1.04

5.43 6.94 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
STREET 60 3.2 0.3 14.2

14 CC-3 1.35 1.52 6.7 4.7 8.2 6.4 12.5

1.35 1.52 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.4 0.0 6.7

10 CC-5 0.04 0.16 14.2 3.5 6.1 23.6 52.2
DP 13 5.43 6.94
DP 14 1.35 1.52

6.82 8.62 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.4 0.0 14.2

10A 1.16 2.42 5.0 5.2 9.1 6.0 21.9

1.16 2.42 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.6 0.0 5.0

15 DP 5 3.43 4.89 17.0 3.2 5.5 37.5 90.8
DP 6 1.05 1.39
DP 7 0.63 0.69
DP 8 6.71 9.44

11.82 16.41 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.4 0.0 17.0

15A 2.35 4.08 5.0 5.2 9.1 12.2 37.0

2.35 4.08 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.6 0.0 5.0

AA WT200 9.28 212.56 25.7 2.5 4.4 68.8 1082.3
B-1 0.87 2.17
DP 40 5.16 13.23
DP 15 11.82 16.41

27.13 244.37 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
CULVERTS 135 5.1 0.4 26.2

BB B-2 0.42 1.58 26.2 2.5 4.4 69.2 1078.8
DP AA 27.13 244.37

27.55 245.95 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
CHANNEL 1000 7.0 2.4 28.5

16 C-5 3.30 4.48 17.2 3.1 5.5 10.4 24.6 @ GRADE INLET

3.30 4.48 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
STREET 115 2.0 1.0 18.2

17 C-6 2.11 3.05 17.4 3.1 5.5 6.6 16.7 @ GRADE INLET

2.11 3.05 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
STREET 115 2.0 1.0 18.3

18 C-3 0.95 1.33 15.6 3.3 5.8 9.3 29.0 SUMP INLET
C-4 1.52 2.06
FB DP 16 0.33 1.63

2.80 5.02 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.6 0.0 15.6

TOTAL FLOWS INTO NORTH
POND FILING NO. 2

F2 NORTH POND
RELEASE T R A V E L   T I M E

TOTAL FLOWS INTO NORTH
POND BENT GRASS WEST

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

BG NORTH
POND RELEASE T R A V E L   T I M E

T R A V E L   T I M E
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Bent Grass
1/22/2021
________

DESIGN CONTRIBUTING Tc NOTES
POINT BASINS CA(5) CA(100) I(5) I(100) Q(5) Q(100)

(min.) (in/hr) (in/hr) (cfs) (cfs)

 C A ( e q u i v a l e n t ) I N T E N S I T Y T O T A L   F L O W S

19 C-1 0.57 0.77 20.4 2.9 5.0 9.5 29.7 SUMP INLET
C-2 2.31 3.60
FB DP 17 0.42 1.53

3.30 5.90 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.6 0.0 20.4

20 G-1 0.31 0.65 9.9 4.1 7.1 1.3 4.6

0.31 0.65 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.6 0.0 9.9

20A C-7 0.08 0.32 20.4 2.9 5.0 18.7 59.9
DP 18 2.80 5.02
DP 19 3.30 5.90
DP 20 0.31 0.65

6.49 11.89 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.6 0.0 20.4

20B 4.11 7.28 5.0 5.2 9.1 21.3 66.0

4.11 7.28 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.6 0.0 5.0

28 OS-2 2.81 8.03 18.3 3.1 5.3 8.6 42.8

2.81 8.03 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
SWALE 640 4.0 2.7 21.0

29 OS-3 1.49 4.25 21.0 2.8 5.0 12.2 60.9
DP 28 2.81 8.03

4.30 12.28 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
SWALE 475 3.5 2.3 23.3

21 D-2 3.76 4.64 12.4 3.7 6.4 13.9 29.9 @ GRADE INLET

3.76 4.64 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
4.0 0.0 12.4

22 D-1 3.72 5.26 21.1 2.8 4.9 10.5 26.0 @ GRADE INLET

3.72 5.26 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
3.5 0.0 21.1

23 D-3 0.26 0.45 23.3 2.7 4.7 12.2 59.7 TYPE C INLET
DP 29 4.30 12.28

4.56 12.73 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
4.0 0.0 23.3

24 E-4 0.67 0.76 18.7 3.0 5.3 2.9 21.1 @ GRADE INLET
OS-24 0.24 0.95
FB DP 22 0.07 2.29

0.98 4.00 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
3.5 0.0 18.7

25 E-5 0.72 0.79 7.3 4.6 8.0 3.3 10.7 @ GRADE INLET
FB DP 24 0.00 0.55

0.72 1.34 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
3.5 0.0 7.3

26 D-7 0.89 2.49 14.8 3.4 5.9 8.8 46.4
DP 24 0.98 4.00
DP 25 0.72 1.34

2.59 7.83 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
3.5 0.0 14.8

42 D-4 2.28 2.89 16.0 3.3 5.7 7.5 16.5 SUMP INLET

2.28 2.89 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.0 0.0 16.0

T R A V E L   T I M E

F2 SOUTH POND
RELEASE T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

TOTAL FLOW INTO FILING NO. 2
SOUTH POND

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E
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Bent Grass
1/22/2021
________

DESIGN CONTRIBUTING Tc NOTES
POINT BASINS CA(5) CA(100) I(5) I(100) Q(5) Q(100)

(min.) (in/hr) (in/hr) (cfs) (cfs)

 C A ( e q u i v a l e n t ) I N T E N S I T Y T O T A L   F L O W S

43 D-5 0.55 0.69 12.4 3.7 6.4 10.0 21.8 SUMP INLET
D-6 2.17 2.69

2.72 3.38 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.0 0.0 12.4

44 D-8 0.35 0.74 14.0 3.5 6.1 1.2 4.5

0.35 0.74 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.0 0.0 14.0

45 DP 21 3.76 4.64 23.3 2.7 4.7 53.6 175.7
DP 22 3.72 5.26
DP 23 4.56 12.73
DP 26 2.59 7.83
DP 42 2.28 2.89
DP 43 2.72 3.38
DP 44 0.35 0.74

19.98 37.47 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.6 0.0 23.3

45A 0.21 5.05 5.0 5.2 9.1 1.1 45.8

0.21 5.05 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.6 0.0 5.0

CC DP BB 27.55 245.95 28.5 2.4 4.2 78.9 1087.2 EXITS SITE
DP 10A 1.16 2.42
DP 20B 4.11 7.28
DP 45A 0.21 5.05

33.03 260.70 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
3.5 0.0 28.5

EAST OF FILING NO. 2:
30 MTO60 15.0 2.7 72.6

Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
Sheet 2300 2.1 18.3 33.3

31 OS-25 1.55 5.23 33.3 2.2 3.8 6.1 92.5
DP 30 1.24 19.07

2.79 24.30 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
Sheet 700 2.6 4.5 37.7

32 OS-6 0.53 0.69 37.7 2.0 3.5 6.7 88.0
DP 31 2.79 24.30

3.32 24.99 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
Sheet 700 2.6 4.5 42.2

32A Fut Pond Release 1.11 5.46 15.0 3.4 5.9 4.9 34.5
C1a 0.34 0.39

1.45 5.85 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.0 0.0 15.0

32A-N DP-32 1.45 5.64 15.0 3.4 5.9 4.9 33.2

1.45 5.64 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
Street 905 2.0 7.5 22.5

32A-S D1a 0.08 0.40 15.0 3.4 5.9 0.3 3.6
OT from DP 32A-N 0.00 0.21

0.08 0.61 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.5 0.0 15.0

BG 1a-Os 0.00 0.00 15.0 3.4 5.9 0.0 0.0

0.00 0.00 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.5 0.0 15.0

Flows from Meadows Filing No. 3
Pond  2 - Updated HEC HMS modelT R A V E L   T I M E

T R A V E L   T I M E

Flows remaining in north half of
BGMD & continuing east (Max gutter
flow allowed 5 Yr=9.4, 100 Yr=33.2)

T R A V E L   T I M E

Designed release rates from Future
Pond are 3.8 & 32.2 cfs

Overtopping Flows from DP 32A which
will head south through Bent Grass
Filing No. 1 in Sea Oats Drive (Sea Oats
Dr can carry 2.2 & 11.6 cfs per side)

T R A V E L   T I M E

Flow into revised pond on "School
Site"

Flows remaining in south half of
BGMD & continuing east (Max gutter
flow allowed 5 Yr=9.4 & 100
Yr=33.2)

BG SOUTH
POND RELEASE T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

TOTAL FLOW INTO BENT GRASS
WEST SOUTH POND

T R A V E L   T I M E

T R A V E L   T I M E

Galloway & Company, Inc. Page 16 of 18



Bent Grass
1/22/2021
________

DESIGN CONTRIBUTING Tc NOTES
POINT BASINS CA(5) CA(100) I(5) I(100) Q(5) Q(100)

(min.) (in/hr) (in/hr) (cfs) (cfs)

 C A ( e q u i v a l e n t ) I N T E N S I T Y T O T A L   F L O W S

BG 1a-Ose 0.00 0.00 15.0 3.4 5.9 0.0 0.0

0.00 0.00 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.5 0.0 15.0

BG 1a-Osw 0.00 0.00 15.0 3.4 5.9 0.0 0.0

0.00 0.00 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.5 0.0 15.0

BG 4a H1a 0.19 0.26 15.0 3.4 5.9 0.6 1.5 Flows to west side of Inlet 4
DP BG 1a-Ose 0.00 0.00

0.19 0.26 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
Street 600 2.0 5.0 20.0

BG 1b D1b 0.39 0.48 15.0 3.4 5.9 1.3 2.8
DP BG 1a-Osw 0.00 0.00

0.39 0.48 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
Street 575 2.8 3.4 18.4

BG 1c D1c 0.70 0.85 18.4 3.0 5.3 3.3 7.1
DP BG 1b 0.39 0.48

1.09 1.33 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
2.5 0.0 18.4

BG 1 D1d 1.65 1.98 18.4 3.0 5.3 8.3 17.6
DP BG 1c 1.09 1.33

2.74 3.31 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
SUMP 5.0 0.0 18.4

BG 2e D2a 0.35 0.55 5.0 5.2 9.1 1.8 5.0

0.35 0.55 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
5.0 0.0 5.0

BG 2w D2b 0.19 0.26 5.0 5.2 9.1 1.0 2.4

0.19 0.26 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
5.0 0.0 5.0

BG 2 DP BG 2e 0.35 0.55 5.0 5.2 9.1 2.8 7.3
Existing 4' Sump Inlet - Total flow to
Inlet 2

DP BG 2w 0.19 0.26
0.54 0.81 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)

SUMP 5.0 0.0 5.0
BG 4e H1c 0.07 0.10 5.0 5.2 9.1 0.4 0.9

0.07 0.10 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
5.0 0.0 5.0

BG 4w H1b 1.11 1.51 20.0 2.9 5.1 3.8 9.0
DP BG 4a 0.19 0.26

1.30 1.77 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
5.0 0.0 20.0

BG 4 DP BG 4e 0.07 0.10 20.0 2.9 5.1 4.0 9.5 Existing 4' Sump Inlet
DP BG 4w 1.30 1.77

1.37 1.87 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
SUMP 5.0 0.0 20.0

BG 5e H2b 0.05 0.08 5.0 5.2 9.1 0.3 0.7

0.05 0.08 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
5.0 0.0 5.0

BG 5w H2a 0.45 0.64 11.9 3.8 6.6 1.7 4.2

0.45 0.64 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
5.0 0.0 11.9

Overtopping Flows from DP 1a-Os
which will flow in east half of Sea
Oats Drive

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

Flows in Aveno Rd to east side of
Inlet 1 (Max gutter allowed 1.6 & 8.6
cfs per side)

T R A V E L   T I M E

Flows in Aveno Rd to west side of
Inlet 5 (Max gutter allowed 1.8 & 9.8
cfs per side)

T R A V E L   T I M E

T R A V E L   T I M E

Flows in Aveno Rd to east side of
Inlet 2 (Max gutter allowed 1.6 & 8.6
cfs per side)

T R A V E L   T I M E

Flows in Aveno Rd to west side of
Inlet 2 (Max gutter allowed 2.2 &
11.4 cfs per side)

T R A V E L   T I M E

T R A V E L   T I M E

Flows in Aveno Rd to west side of
Inlet 4 (Max gutter allowed 1.8 & 9.8
cfs per side)

T R A V E L   T I M E

Flows in Aveno Rd to east side of
Inlet 4 (Max gutter allowed  2.1 &
11.3 cfs per side)

T R A V E L   T I M E

T R A V E L   T I M E

Existing 10' Sump Inlet - Total flow to
Inlet 1

Overtopping Flows from DP 1a-Os
which will flow in west half of Sea
Oats Drive

T R A V E L   T I M E

Flows in Aveno Rd to east side of
Inlet 5 (Max gutter allowed  2.1 &
11.3 cfs per side)

T R A V E L   T I M E
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Bent Grass
1/22/2021
________

DESIGN CONTRIBUTING Tc NOTES
POINT BASINS CA(5) CA(100) I(5) I(100) Q(5) Q(100)

(min.) (in/hr) (in/hr) (cfs) (cfs)

 C A ( e q u i v a l e n t ) I N T E N S I T Y T O T A L   F L O W S

BG 5 DP BG 5e 0.05 0.08 11.9 3.8 6.6 1.9 4.7 Existing 4' Sump Inlet
DP BG 5w 0.45 0.64

0.50 0.72 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
SUMP 5.0 0.0 11.9

BG 14n OS-22 0.40 1.59 22.5 2.7 4.8 8.3 48.2
H3 0.57 2.15
C1b 0.63 0.72
DP BG 32A-N 1.45 5.64

3.05 10.10 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
Street 300 2.8 1.8 24.3

BG 15n OS-23 0.92 3.69 24.3 2.6 4.6 8.0 46.2
D1c 0.70 0.85
DP BG 14n 3.05 10.10

4.67 14.64 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
5.0 0.0 24.3

BG 50 111.34 193.50 26.1 2.5 4.4 280.0 850.0

Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
5.0 0.0 26.1

BG 20 DP BG 15n 4.67 14.64 26.1 2.5 4.4 291.7 914.3
DP BG 50 111.34 193.50

116.01 208.14 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
Culverts 125 11.2 0.2 26.3

BG 14s C2a 0.72 0.71 15.0 3.4 5.9 2.7 7.8
DP BG 12-S 0.08 0.61

0.80 1.32 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
Street 300 2.8 1.8 16.8

BG 15s C2b 0.83 0.91 16.8 3.2 5.6 5.2 12.4
DP BG 14s 0.80 1.32

1.63 2.23 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
5.0 0.0 16.8

BG 21 DP BG 20 116.01 208.14 26.3 2.5 4.4 294.6 920.3
DP BG 15s 1.63 2.23

117.64 210.37 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
Channel 1250 2.0 10.4 36.7

BG 25 P-1 1.22 0.45 36.7 2.1 3.6 243.8 755.5
DP BG 21 117.64 210.37

118.86 210.82 Type/flow Length  (ft) Velocity (fps) d. Time  (min) T. Time  (min)
5.0 0.0 36.7

Flow @ Existing Culvert, north side
of Owl PlaceT R A V E L   T I M E

Flow continuing in South half of
BGMD

Flow continuing in South half of
BGMD

Combined flow at Culvert Crossing -
North side of BGMDT R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

Combined flow at Culvert Crossing -
South side of BGMDT R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

T R A V E L   T I M E

Flow from Falcon DBPS at Meridian
Rd & BGMD IntersectionT R A V E L   T I M E

Flow continuing in North half of
BGMD

Flow continuing in North half of
BGMD
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APPENDIX C
Hydraulic Computations



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 14.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 26.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.010 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 16.0 26.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 8.3 inches

Allow Flow Depth at Street Crown (leave blank for no) check = yes

Maximum Capacity for 1/2 Street based On Allowable Spread Minor Storm Major Storm
Water Depth without Gutter Depression (Eq. ST-2) y = 3.84 6.24 inches
Vertical Depth between Gutter Lip and Gutter Flowline (usually 2") dC = 2.0 2.0 inches
Gutter Depression (dC - (W * Sx * 12)) a = 1.51 1.51 inches
Water Depth at Gutter Flowline d = 5.35 7.75 inches
Allowable Spread for Discharge outside the Gutter Section W (T - W) TX = 14.0 24.0 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) EO = 0.372 0.225
Discharge outside the Gutter Section W, carried in Section TX QX = 5.9 24.7 cfs
Discharge within the Gutter Section W (QT - QX) QW = 3.5 7.2 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) QBACK = 0.0 1.3 cfs
Maximum Flow Based On Allowable Spread QT = 9.4 33.2 cfs
Flow Velocity within the Gutter Section V = 4.8 6.4 fps
V*d Product: Flow Velocity times Gutter Flowline Depth V*d = 2.1 4.1

Maximum Capacity for 1/2 Street based on Allowable Depth Minor Storm Major Storm
Theoretical Water Spread TTH = 18.7 28.3 ft
Theoretical Spread for Discharge outside the Gutter Section W (T - W) TX TH = 16.7 26.3 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) EO = 0.318 0.206
Theoretical Discharge outside the Gutter Section W, carried in Section TX TH QX TH = 9.4 31.5 cfs
Actual Discharge outside the Gutter Section W, (limited by distance TCROWN) QX = 9.4 31.5 cfs
Discharge within the Gutter Section W (Qd - QX) QW = 4.4 8.2 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) QBACK = 0.0 2.6 cfs
Total Discharge for Major & Minor Storm (Pre-Safety Factor) Q = 13.8 42.3 cfs
Average Flow Velocity Within the Gutter Section V = 5.2 6.7 fps
V*d Product: Flow Velocity Times Gutter Flowline Depth V*d = 2.6 4.7
Slope-Based Depth Safety Reduction Factor for Major & Minor (d > 6") Storm R = 1.00 1.00
Max Flow Based on Allowable Depth (Safety Factor Applied) Qd = 13.8 42.3 cfs
Resultant Flow Depth at Gutter Flowline (Safety Factor Applied) d = 6.00 8.30 inches
Resultant Flow Depth at Street Crown (Safety Factor Applied) dCROWN = 0.00 0.55 inches

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qallow = 9.4 33.2 cfs
WARNING: MINOR STORM max. allowable capacity is less than the design flow given on sheet 'Inlet Management'
WARNING: MAJOR STORM max. allowable capacity is less than the design flow given on sheet 'Inlet Management'

Version 4.05  Released March 2017

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Bent Grass Residential Filing No. 2
Street Capacity - 1/2 Street Section of Bent Grass Meadows Drive

BGM-Street Capacity.xlsm, DP-13 1/22/2021, 5:00 PM



Current Pond Calculations



Project:

Basin ID:

Depth Increment = ft

Required Volume Calculation Top of Micropool -- 0.00 -- -- -- 13,504 0.310

Selected BMP Type = EDB -- 1.00 -- -- -- 15,594 0.358 14,393 0.330

Watershed Area = 228.00 acres Note: L / W Ratio < 1 -- 1.50 -- -- -- 16,727 0.384 22,462 0.516

Watershed Length = 2,400 ft L / W Ratio = 0.6 -- 2.00 -- -- -- 17,860 0.410 31,098 0.714
Watershed Slope = 0.020 ft/ft -- 2.50 -- -- -- 25,788 0.592 42,188 0.969

Watershed Imperviousness = 28.00% percent -- 3.00 -- -- -- 35,196 0.808 57,434 1.319
Percentage Hydrologic Soil Group A = 100.0% percent -- 3.50 -- -- -- 46,043 1.057 77,744 1.785
Percentage Hydrologic Soil Group B = 0.0% percent -- 4.00 -- -- -- 58,370 1.340 103,847 2.384

Percentage Hydrologic Soil Groups C/D = 0.0% percent -- 4.10 -- -- -- 58,370 1.340 109,684 2.518
Desired WQCV Drain Time = 40.0 hours -- 4.50 -- -- -- 58,370 1.340 133,032 3.054

Location for 1-hr Rainfall Depths = User Input -- -- -- --
Water Quality Capture Volume (WQCV) = 2.757 acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 6.258 acre-feet -- -- -- --
2-yr Runoff Volume (P1 = 1.19 in.) = 4.193 acre-feet 1.19 inches -- -- -- --
5-yr Runoff Volume (P1 = 1.5 in.) = 5.596 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 7.070 acre-feet 1.75 inches -- -- -- --
25-yr Runoff Volume (P1 = 2 in.) = 9.378 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 13.092 acre-feet 2.25 inches -- -- -- --
100-yr Runoff Volume (P1 = 2.67 in.) = 19.212 acre-feet 2.67 inches -- -- -- --
500-yr Runoff Volume (P1 = 3.68 in.) = 35.173 acre-feet 3.68 inches -- -- -- --
Approximate 2-yr Detention Volume = 3.923 acre-feet -- -- -- --
Approximate 5-yr Detention Volume = 5.242 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 6.574 acre-feet -- -- -- --
Approximate 25-yr Detention Volume = 8.342 acre-feet -- -- -- --
Approximate 50-yr Detention Volume = 9.701 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 12.690 acre-feet -- -- -- --
-- -- -- --

Stage-Storage Calculation -- -- -- --
Zone 1 Volume (WQCV) = 2.757 acre-feet -- -- -- --

Select Zone 2 Storage Volume (Optional) = acre-feet -- -- -- --
Select Zone 3 Storage Volume (Optional) = acre-feet -- -- -- --

Total Detention Basin Volume = 2.757 acre-feet -- -- -- --
Initial Surcharge Volume (ISV) = user ft 3̂ -- -- -- --
Initial Surcharge Depth (ISD) = user ft -- -- -- --

Total Available Detention Depth (Htotal) = user ft -- -- -- --
Depth of Trickle Channel (HTC) = user ft -- -- -- --
Slope of Trickle Channel (STC) = user ft/ft -- -- -- --

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --
Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

-- -- -- --
Initial Surcharge Area (AISV) = user ft 2̂ -- -- -- --

Surcharge Volume Length (LISV) = user ft -- -- -- --
Surcharge Volume Width (W ISV) = user ft -- -- -- --

Depth of Basin Floor (HFLOOR) = user ft -- -- -- --
Length of Basin Floor (LFLOOR) = user ft -- -- -- --
Width of Basin Floor (WFLOOR) = user ft -- -- -- --

Area of Basin Floor (AFLOOR) = user ft 2̂ -- -- -- --
Volume of Basin Floor (VFLOOR) = user ft 3̂ -- -- -- --

Depth of Main Basin (HMAIN) = user ft -- -- -- --
Length of Main Basin (LMAIN) = user ft -- -- -- --
Width of Main Basin (WMAIN) = user ft -- -- -- --

Area of Main Basin (AMAIN) = user ft 2̂ -- -- -- --
Volume of Main Basin (VMAIN) = user ft 3̂ -- -- -- --

Calculated Total Basin Volume (Vtotal) = user acre-feet -- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional
Override

Area (ft 2̂)
Length

(ft)

Optional
Override
Stage (ft)

Stage
(ft)

Stage - Storage
Description

Area
(ft 2̂)

Width
(ft)

Bent Grass

Current Sediment Pond (School Site)

UD-Detention, Version 3.07 (February 2017)

Volume
(ft 3̂)

Volume
(ac-ft)

Area
(acre)

Optional User Override
1-hr Precipitation

Total detention volume
is less than 100-year
volume.

Example Zone Configuration (Retention Pond)

Ex Sed Pond (Offsite School Site).xlsm, Basin 1/22/2021, 4:49 PM



1 User Defined Stage-Area Boolean for Message

1 Equal Stage-Area Inputs 1 Watershed L:W
1 CountA

0 Calc_S_TC

H_FLOOR

L_FLOOR_OTHER

0.00 ISV 0.00 ISV
0.00 Floor 0.00 Floor
4.28 Zone 1 (WQCV) 4.28 Zone 1 (WQCV)
0.00 Zone 2 0.00 Zone 2
0.00 Zone 3 0.00 Zone 3

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (February 2017)
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Ex Sed Pond (Offsite School Site).xlsm, Basin 1/22/2021, 4:49 PM



  Project:
  Basin ID:

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

Zone 1 (WQCV) 4.28 2.757

Zone 2

Zone 3

2.757 Total
User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain

Underdrain Orifice Invert Depth = ft (distance below the filtration media surface) Underdrain Orifice Area = ft2

Underdrain Orifice Diameter = inches Underdrain Orifice Centroid = feet

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) Calculated Parameters for Plate
Invert of Lowest Orifice = ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = N/A ft2

Depth at top of Zone using Orifice Plate = ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = inches Elliptical Slot Area = N/A ft2

User Input:  Stage and Total Area of Each Orifice Row (numbered from lowest to highest)
Row 1 (optional) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)

Stage of Orifice Centroid (ft)
Orifice Area (sq. inches)

Row 9 (optional) Row 10 (optional) Row 11 (optional) Row 12 (optional) Row 13 (optional) Row 14 (optional) Row 15 (optional) Row 16 (optional)
Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

User Input:  Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Not Selected Not Selected Not Selected Not Selected

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

Depth at top of Zone using Vertical Orifice = ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = feet
Vertical Orifice Diameter = inches

User Input:  Overflow Weir (Dropbox) and Grate (Flat or Sloped) Calculated Parameters for Overflow Weir
Not Selected Not Selected Not Selected Not Selected

Overflow Weir Front Edge Height, Ho = ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = feet
Overflow Weir Front Edge Length = feet Over Flow Weir Slope Length = feet

Overflow Weir Slope = H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = should be > 4
Horiz. Length of Weir Sides = feet Overflow Grate Open Area w/o Debris = ft2

Overflow Grate Open Area % = %, grate open area/total area Overflow Grate Open Area w/ Debris = ft2

Debris Clogging % = %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Not Selected Not Selected Not Selected Not Selected

Depth to Invert of Outlet Pipe = ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = ft2

Circular Orifice Diameter = inches Outlet Orifice Centroid = feet
Half-Central Angle of Restrictor Plate on Pipe = N/A N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 3.00 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 2.83 feet

Spillway Crest Length = 30.00 feet Stage at Top of Freeboard = 6.83 feet
Spillway End Slopes = 0.17 H:V Basin Area at Top of Freeboard = 1.34 acres

Freeboard above Max Water Surface = 1.00 feet

Routed Hydrograph Results
Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = 0.53 1.07 1.19 1.50 1.75 2.00 2.25 2.67 3.68

Calculated Runoff Volume (acre-ft) = 2.757 6.258 4.193 5.596 7.070 9.378 13.092 19.212 35.173
OPTIONAL Override Runoff Volume (acre-ft) =

Inflow Hydrograph Volume (acre-ft) = 2.753 6.244 4.187 5.585 7.053 9.361 13.072 19.181 35.120
Predevelopment Unit Peak Flow, q (cfs/acre) = 0.00 0.00 0.00 0.01 0.02 0.04 0.27 0.68 1.66

Predevelopment Peak Q (cfs) = 0.0 0.0 0.2 1.6 3.7 8.2 60.9 155.2 378.7
Peak Inflow Q (cfs) = 65.8 147.0 99.5 131.8 165.5 217.9 300.8 434.3 766.8

Peak Outflow Q (cfs) = 29.6 98.8 57.9 85.4 115.9 163.1 166.5 166.5 166.5
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 53.9 31.4 19.8 2.7 1.1 0.4

Structure Controlling Flow = Spillway Spillway Spillway Spillway Spillway Spillway N/A N/A N/A
Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A

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

Maximum Ponding Depth (ft) = 3.48 4.06 3.74 3.96 4.18 4.48 4.50 4.50 4.50
Area at Maximum Ponding Depth (acres) = 1.04 1.34 1.19 1.32 1.34 1.34 1.34 1.34 1.34

Maximum Volume Stored (acre-ft) = 1.753 2.464 2.055 2.331 2.612 3.014 3.054 3.054 3.054

Detention Basin Outlet Structure Design
UD-Detention, Version 3.07 (February 2017)

Bent Grass
Existing Sediment Pond (School Site)

Example Zone Configuration (Retention Pond)



COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1 Vert Orifice 2
Count_Underdrain = 0 0.11 (diameter = 3/8 inch) 1 1 1

Count_WQPlate = 0 0.14(diameter = 7/16 inch)

Count_VertOrifice1 = 0 0.18 (diameter = 1/2 inch) Outlet Plate 1 Outlet Plate 2 Drain Time Message Boolean

Count_VertOrifice2 = 0 0.24(diameter = 9/16 inch) 1 1 5yr, <72hr 0

Count_Weir1 = 0 0.29 (diameter = 5/8 inch) >5yr, <120hr 0

Count_Weir2 = 0 0.36(diameter = 11/16 inch) Max Depth Row

Count_OutletPipe1 = 0 0.42 (diameter = 3/4 inch) WQCV 349 Watershed Constraint Check
Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 375 Slope 0.020

COUNTA_2 (Standard FSD Setup)= 0 0.58 (diameter = 7/8 inch) EURV 407 Shape 1.00
MaxPondDepth_Error? FALSE 0.67(diameter = 15/16 inch) 5 Year 397

Hidden Parameters & Calculations 0.76 (diameter = 1 inch) 10 Year 419 Spillway Depth

0.86(diameter = 1-1/16 inches) 25 Year 449 2.83
WQ Plate Flow at 100yr depth = 0.00 0.97(diameter = 1-1/8 inches) 50 Year 451

CLOG #1= 0% 1.08(diameter = 1-3/16 inches) 100 Year 451 0 Z1_Boolean
Cdw #1 = 1.20(diameter = 1-1/4 inches) 500 Year 451 1 Z2_Boolean
Cdo #1 = 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 1.45(diameter = 1-3/8 inches) Opening Message
CLOG #2= 0% 1.59(diameter = 1-7/16 inches) Draintime Running

Cdw #2 = 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)
Cdo #2 = 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 0 0 0

Overflow Weir #2 Angle = 2.03(diameter = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean

Underdrain Q at 100yr depth = 0.00 2.20(diameter = 1-11/16 inches) Overflow Weir 1 0 0 1 Max Depth

VertOrifice1 Q at 100yr depth = 0.00 2.36(diameter = 1-3/4 inches) Overflow Weir 2 0 0 0 500yr Depth

VertOrifice2 Q at 100yr depth = 0.00 2.54(diameter = 1-13/16 inches) Outlet Pipe 1 0 0 0 Freeboard

EURV_draintime_user = 2.72(diameter = 1-7/8 inches) Outlet Pipe 2 0 0 1 Spillway

Count_User_Hydrographs 0 2.90(diameter = 1-15/16 inches) 0 Spillway Length
CountA_3 (EURV & 100yr) = 0 3.09(diameter = 2 inches) Button Visibility Boolean FALSE Time Interval

CountA_4 (100yr Only) = 0 3.29(use rectangular openings) 1 Button_Trigger
0 Underdrain
0 WQCV Plate
0 EURV-WQCV Plate
0 EURV-WQCV VertOrifice
0 Outlet 90% Qpeak
0 Outlet Undetained

S-A-V-D Chart Axis Override X-axis Left Y-Axis Right Y-Axis
minimum bound

maximum bound

UD-Detention, Version 3.07 (February 2017)
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Outflow Hydrograph Workbook Filename:

Storm Inflow Hydrographs
The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK

Time Interval TIME WQCV [cfs] EURV [cfs] 2 Year [cfs] 5 Year [cfs] 10 Year [cfs] 25 Year [cfs] 50 Year [cfs] 100 Year [cfs] 500 Year [cfs]

3.41  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0:03:25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydrograph 0:06:49 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Constant 0:10:14 2.80 5.84 4.12 5.31 6.46 8.11 10.43 13.38 17.58

1.464 0:13:38 7.69 16.57 11.47 14.97 18.48 23.75 31.64 42.76 61.92
0:17:03 19.74 42.53 29.44 38.42 47.47 61.01 81.36 110.27 164.14
0:20:28 54.15 116.49 80.71 105.27 129.94 166.78 221.98 300.12 443.34

0:23:52 65.83 147.00 99.46 131.82 165.50 217.91 300.82 427.83 695.12
0:27:17 63.12 142.54 95.71 127.51 160.98 213.75 298.77 434.31 766.82

0:30:41 57.44 130.26 87.17 116.41 147.29 196.16 275.35 404.30 725.47
0:34:06 51.66 117.44 78.53 104.93 132.82 177.01 248.62 366.06 661.08
0:37:31 45.04 103.04 68.70 91.98 116.64 155.79 219.40 325.14 597.46
0:40:55 39.22 90.11 59.98 80.41 102.05 136.41 192.25 286.10 536.60
0:44:20 35.50 81.08 54.14 72.42 91.73 122.29 171.76 254.16 481.59
0:47:44 29.65 68.30 45.38 60.91 77.41 103.68 146.51 218.87 417.39
0:51:09 24.51 56.72 37.61 50.55 64.31 86.24 122.03 183.53 356.64
0:54:34 19.31 45.22 29.80 40.24 51.38 69.21 98.46 150.09 299.97
0:57:58 14.81 35.13 23.02 31.21 39.97 54.01 77.11 119.15 248.93
1:01:23 10.97 26.42 17.20 23.43 30.12 40.88 58.67 92.52 204.07
1:04:47 8.28 19.68 12.89 17.49 22.39 30.24 43.32 69.60 164.31
1:08:12 6.70 15.72 10.37 14.00 17.86 24.01 34.15 53.52 128.70
1:11:37 5.65 13.21 8.73 11.76 14.99 20.11 28.52 44.04 98.89
1:15:01 4.93 11.46 7.59 10.21 12.99 17.40 24.61 37.69 81.07

1:18:26 4.41 10.23 6.79 9.12 11.59 15.50 21.87 33.29 69.69
1:21:50 4.05 9.35 6.22 8.34 10.59 14.15 19.93 30.13 61.81
1:25:15 3.00 7.06 4.64 6.27 8.03 10.85 15.52 24.00 51.00
1:28:40 2.18 5.10 3.36 4.53 5.79 7.81 11.18 17.40 38.51
1:32:04 1.61 3.78 2.48 3.36 4.29 5.80 8.29 12.83 28.04
1:35:29 1.19 2.81 1.85 2.50 3.19 4.31 6.15 9.55 20.65
1:38:53 0.87 2.07 1.35 1.83 2.35 3.18 4.56 7.10 15.68

1:42:18 0.62 1.49 0.97 1.32 1.70 2.30 3.31 5.21 11.79
1:45:43 0.45 1.08 0.70 0.96 1.23 1.67 2.39 3.78 8.85
1:49:07 0.31 0.76 0.49 0.67 0.87 1.18 1.71 2.77 6.62
1:52:32 0.20 0.50 0.32 0.44 0.57 0.78 1.14 1.91 4.98
1:55:56 0.11 0.29 0.18 0.25 0.33 0.47 0.69 1.22 3.57
1:59:21 0.05 0.14 0.08 0.12 0.16 0.23 0.35 0.68 2.40
2:02:46 0.01 0.04 0.02 0.04 0.05 0.07 0.12 0.29 1.45
2:06:10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.07 0.74
2:09:35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.26
2:12:59 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02
2:16:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:19:49 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:23:13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:26:38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:30:02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:33:27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:36:52 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:40:16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:43:41 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:47:05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:50:30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:53:55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:57:19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:00:44 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:04:08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:07:33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:10:58 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:14:22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:17:47 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:21:11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:24:36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:28:01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:31:25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:34:50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:38:14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:41:39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:45:04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:48:28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:51:53 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:55:17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:58:42 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:02:07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:05:31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 218 0.005

Selected BMP Type = EDB 6934 -- 2.00 -- -- -- 12,719 0.292 12,937 0.297

Watershed Area = 22.80 acres 6936 -- 4.00 -- -- -- 15,986 0.367 41,642 0.956

Watershed Length = 1,100 ft 6938 -- 6.00 -- -- -- 19,645 0.451 77,273 1.774
Watershed Length to Centroid = 420 ft 6940 -- 8.00 -- -- -- 23,740 0.545 120,658 2.770

Watershed Slope = 0.030 ft/ft 6940.5 -- 8.50 -- -- -- 23,740 0.545 132,528 3.042
Watershed Imperviousness = 53.00% percent -- -- -- --

Percentage Hydrologic Soil Group A = 100.0% percent -- -- -- --
Percentage Hydrologic Soil Group B = 0.0% percent -- -- -- --

Percentage Hydrologic Soil Groups C/D = 0.0% percent -- -- -- --
Target WQCV Drain Time = 40.0 hours -- -- -- --

Location for 1-hr Rainfall Depths = User Input -- -- -- --
-- -- -- --
-- -- -- --

Optional User Overrides -- -- -- --
Water Quality Capture Volume (WQCV) = 0.408 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 1.416 acre-feet acre-feet -- -- -- --
2-yr Runoff Volume (P1 = 1.19 in.) = 1.022 acre-feet 1.19 inches -- -- -- --
5-yr Runoff Volume (P1 = 1.5 in.) = 1.354 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 1.619 acre-feet 1.75 inches -- -- -- --
25-yr Runoff Volume (P1 = 2 in.) = 2.020 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 2.412 acre-feet 2.25 inches -- -- -- --
100-yr Runoff Volume (P1 = 2.52 in.) = 2.906 acre-feet 2.52 inches -- -- -- --
500-yr Runoff Volume (P1 = 3.68 in.) = 4.962 acre-feet 3.68 inches -- -- -- --
Approximate 2-yr Detention Volume = 0.913 acre-feet -- -- -- --
Approximate 5-yr Detention Volume = 1.200 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 1.461 acre-feet -- -- -- --
Approximate 25-yr Detention Volume = 1.780 acre-feet -- -- -- --
Approximate 50-yr Detention Volume = 1.981 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 2.217 acre-feet -- -- -- --
-- -- -- --

Define Zones and Basin Geometry -- -- -- --
Zone 1 Volume (WQCV) = 0.408 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 1.008 acre-feet -- -- -- --
Zone 3 Volume (100-year - Zones 1 & 2) = 0.801 acre-feet -- -- -- --

Total Detention Basin Volume = 2.217 acre-feet -- -- -- --
Initial Surcharge Volume (ISV) = user ft 3 -- -- -- --
Initial Surcharge Depth (ISD) = user ft -- -- -- --

Total Available Detention Depth (Htotal) = user ft -- -- -- --
Depth of Trickle Channel (HTC) = user ft -- -- -- --
Slope of Trickle Channel (STC) = user ft/ft -- -- -- --

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --
Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

-- -- -- --
Initial Surcharge Area (AISV) = user ft 2 -- -- -- --

Surcharge Volume Length (LISV) = user ft -- -- -- --
Surcharge Volume Width (WISV) = user ft -- -- -- --

Depth of Basin Floor (HFLOOR) = user ft -- -- -- --
Length of Basin Floor (LFLOOR) = user ft -- -- -- --
Width of Basin Floor (WFLOOR) = user ft -- -- -- --

Area of Basin Floor (AFLOOR) = user ft 2 -- -- -- --
Volume of Basin Floor (VFLOOR) = user ft 3 -- -- -- --

Depth of Main Basin (HMAIN) = user ft -- -- -- --
Length of Main Basin (LMAIN) = user ft -- -- -- --
Width of Main Basin (WMAIN) = user ft -- -- -- --

Area of Main Basin (AMAIN) = user ft 2 -- -- -- --
Volume of Main Basin (VMAIN) = user ft 3 -- -- -- --

Calculated Total Basin Volume (Vtotal) = user acre-feet -- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

After providing required inputs above including 1-hour rainfall
depths, click 'Run CUHP' to generate runoff hydrographs using

the embedded Colorado 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)

Meridian Road - Falcon MDDP

BG Filing No. 1 - Ex. Pond 1 - Current Conditions

MHFD-Detention, Version 4.02 (February 2020)

Example Zone Configuration (Retention Pond)

BG Filing 1 Pond-Current.xlsm, Basin 1/25/2021, 1:42 PM



1 User Defined Stage-Area Booleans for Message

1 Equal Stage-Area Inputs Watershed L:W
1 CountA Watershed Lc:L

Watershed Slope
0 Calc_S_TC Booleans for CUHP

1 CUHP Inputs Complete
H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV
0.00 Floor 0.00 Floor
2.38 Zone 1 (WQCV) 2.38 Zone 1 (WQCV)
5.18 Zone 2 (EURV) 5.18 Zone 2 (EURV)
6.94 Zone 3 (100-year) 6.94 Zone 3 (100-year)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.02 (February 2020)

0.000

0.765

1.530

2.295

3.060

0.000

0.140

0.280

0.420

0.560

0.00 2.50 5.00 7.50 10.00

Vo
lu

m
e

(a
c-

ft
)

Ar
ea

(a
cr

es
)

Stage (ft.)

Area (acres) Volume (ac-ft)

0

6000

12000

18000

24000

0

5

10

15

20

0.00 2.50 5.00 7.50 10.00

Ar
ea

(s
q.

ft
.)

Le
ng

th
,W

id
th

(ft
.)

Stage (ft)

Length (ft) Width (ft) Area (sq.ft.)

BG Filing 1 Pond-Current.xlsm, Basin 1/25/2021, 1:42 PM



  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 (Restrict)

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

Underdrain Orifice Invert Depth = N/A ft (distance below the filtration media surface) Underdrain Orifice Area = N/A ft2

Underdrain Orifice Diameter = N/A inches Underdrain Orifice Centroid = N/A feet

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) Calculated Parameters for Plate
Invert of Lowest Orifice = 1.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 6.875E-03 ft2

Depth at top of Zone using Orifice Plate = 4.90 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = N/A inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = 0.99 sq. inches (diameter = 1-1/8 inches) Elliptical Slot Area = N/A ft2

User Input:  Stage and Total Area of Each Orifice Row (numbered from lowest to highest)
Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)

Stage of Orifice Centroid (ft) 1.00 1.33 1.67 2.00 2.33 2.67 3.00 3.33
Orifice Area (sq. inches) 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

Row 9 (optional) Row 10 (optional) Row 11 (optional) Row 12 (optional) Row 13 (optional) Row 14 (optional) Row 15 (optional) Row 16 (optional)
Stage of Orifice Centroid (ft) 3.67 4.00 4.33 4.67

Orifice Area (sq. inches) 0.99 0.99 0.99 0.99

User Input:  Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Not Selected Not Selected Not Selected Not Selected

Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A ft2

Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A feet
Vertical Orifice Diameter = N/A N/A inches

User Input:  Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir (and No Outlet Pipe) Calculated Parameters for Overflow Weir
grate Zone 3 Weir Not Selected Zone 3 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 5.00 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 5.00 N/A feet
Overflow Weir Front Edge Length = 4.00 N/A feet Overflow Weir Slope Length = 2.55 N/A feet

Overflow Weir Grate Slope = 0.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 2.27 N/A
Horiz. Length of Weir Sides = 2.55 N/A feet Overflow Grate Open Area w/o Debris = 7.14 N/A ft2

Overflow Grate Open Area % = 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 3.57 N/A ft2

Debris Clogging % = 50% N/A %

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

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

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

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 7.61 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.54 feet

Spillway Crest Length = 24.00 feet Stage at Top of Freeboard = 8.50 feet
Spillway End Slopes = 3.00 H:V Basin Area at Top of Freeboard = 0.54 acres

Freeboard above Max Water Surface = 0.35 feet Basin Volume at Top of Freeboard = 3.04 acre-ft

Max Ponding Depth of Target Storage Volume = 6.08 feet Discharge at Top of Freeboard = 105.08 cfs
Routed Hydrograph Results

Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52 3.68

CUHP Runoff Volume (acre-ft) = 0.408 1.416 1.022 1.354 1.619 2.020 2.412 2.906 4.962
Inflow Hydrograph Volume (acre-ft) = N/A N/A 1.022 1.354 1.619 2.020 2.412 2.906 4.962
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.3 0.5 0.7 6.2 12.0 19.6 49.3

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 0.27 0.53 0.86 2.16

Peak Inflow Q (cfs) = N/A N/A 19.9 26.3 31.5 41.5 50.8 63.9 108.8
Peak Outflow Q (cfs) = 0.1 2.3 0.4 0.5 3.3 8.3 15.1 22.0 47.4

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 1.0 4.7 1.3 1.3 1.1 1.0
Structure Controlling Flow = Plate Overflow Weir 1 Plate Plate Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Spillway

Max Velocity through Grate 1 (fps) = N/A 0.30 N/A N/A 0.4 1.1 2.0 3.0 4.9
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A

Time to Drain 97% of Inflow Volume (hours) = >120 >120 >120 >120 >120 >120 >120 >120 91
Time to Drain 99% of Inflow Volume (hours) = >120 >120 >120 >120 >120 >120 >120 >120 >120

Maximum Ponding Depth (ft) = 2.38 5.18 4.05 4.86 5.21 5.42 5.68 6.08 7.90
Area at Maximum Ponding Depth (acres) = 0.31 0.42 0.37 0.40 0.42 0.43 0.44 0.45 0.54

Maximum Volume Stored (acre-ft) = 0.411 1.418 0.971 1.283 1.431 1.515 1.627 1.810 2.716

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

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

Example Zone Configuration (Retention Pond)



COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1Vert Orifice 2
Count_Underdrain = 0 0.11(diameter = 3/8 inch) 2 1 1

Count_WQPlate = 1 0.14(diameter = 7/16 inch)

Count_VertOrifice1 = 0 0.18(diameter = 1/2 inch) Outlet Plate 1 Outlet Plate 2 Drain Time Message Boolean

Count_VertOrifice2 = 0 0.24(diameter = 9/16 inch) 4 1 5yr, <72hr 1 1

Count_Weir1 = 1 0.29(diameter = 5/8 inch) >5yr, <120hr 1 0

Count_Weir2 = 0 0.36(diameter = 11/16 inch) Max Depth Row
Count_OutletPipe1 = 1 0.42(diameter = 3/4 inch) WQCV 239 Watershed Constraint Check
Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 406 Slope 0.030

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 519 Shape 1.22
Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 487

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 522 Spillway Depth
Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 543 0.54

WQ Plate Flow at 100yr depth = 0.70 0.97(diameter = 1-1/8 inches) 50 Year 569
CLOG #1= 35% 1.08(diameter = 1-3/16 inches) 100 Year 609 1 Z1_Boolean

Cdw #1 = 1.15 1.20(diameter = 1-1/4 inches) 500 Year 791 1 Z2_Boolean
Cdo #1 = 1.07 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.000 1.45(diameter = 1-3/8 inches) 1 Opening Message
CLOG #2= 0% 1.59(diameter = 1-7/16 inches) Draintime Running

Cdw #2 = #VALUE! 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)
Cdo #2 = #VALUE! 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 0 0 1

Overflow Weir #2 Angle = #VALUE! 2.03(diameter = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean
Underdrain Q at 100yr depth = 0.00 2.20(diameter = 1-11/16 inches) Overflow Weir 1 1 1 0 Max Depth
VertOrifice1 Q at 100yr depth = 0.00 2.36(diameter = 1-3/4 inches) Overflow Weir 2 0 0 0 500yr Depth
VertOrifice2 Q at 100yr depth = 0.00 2.54(diameter = 1-13/16 inches) Outlet Pipe 1 1 1 0 Freeboard

2.72(diameter = 1-7/8 inches) Outlet Pipe 2 0 0 1 Spillway
Count_User_Hydrographs 0 2.90(diameter = 1-15/16 inches) 0 Spillway Length

CountA_3 (EURV & 100yr) = 1 3.09(diameter = 2 inches) FALSE Time Interval
CountA_4 (100yr Only) = 1 3.29(use rectangular openings) Button Visibility Boolean

COUNTA_5 (FSD Weir Only)= 0 0 WQCV Underdrain
COUNTA_6 (EURV Weir Only)= 1 1 WQCV Plate

0 EURV-WQCV Plate
Outlet1_Pulldown_Boolean 0 EURV-WQCV VertOriice
Outlet2_Pulldown_Boolean 0 Outlet 90% Qpeak
Outlet3_Pulldown_Boolean 0 Outlet Undetained

0 Weir Only 90% Qpeak
0 Five Year Ratio Plate
0 Five Year Ratio VertOrifice

EURV_draintime_user

Spillway Options
Offset
Overlapping

S-A-V-D Chart Axis Default X-axis Left Y-Axis Right Y-Axis
minimum bound 0.00 0 0
maximum bound 10.00 140,000 110

S-A-V-D Chart Axis Override X-axis Left Y-Axis Right Y-Axis
minimum bound
maximum bound

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.00 (December 2019)
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Outflow Hydrograph Workbook Filename:

Inflow Hydrographs
The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP
Time Interval TIME WQCV [cfs] EURV [cfs] 2 Year [cfs] 5 Year [cfs] 10 Year [cfs] 25 Year [cfs] 50 Year [cfs] 100 Year [cfs] 500 Year [cfs]

5.00  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.34 0.03 2.01
0:15:00 0.00 0.00 2.97 4.82 5.99 4.04 4.97 4.93 8.52
0:20:00 0.00 0.00 9.87 12.72 14.91 9.36 10.83 11.73 18.07
0:25:00 0.00 0.00 18.88 25.69 31.49 18.74 21.53 23.45 39.16
0:30:00 0.00 0.00 19.88 26.34 31.01 40.79 50.66 58.91 104.32
0:35:00 0.00 0.00 16.15 20.89 24.38 41.50 50.76 63.94 108.83
0:40:00 0.00 0.00 13.00 16.36 18.97 35.23 43.14 53.76 91.65
0:45:00 0.00 0.00 9.93 12.85 15.04 27.21 33.00 43.05 73.95
0:50:00 0.00 0.00 7.89 10.53 12.00 21.98 26.42 33.66 58.81
0:55:00 0.00 0.00 6.33 8.35 9.65 16.77 19.95 26.28 46.09
1:00:00 0.00 0.00 5.14 6.67 7.82 12.96 15.22 20.93 36.87
1:05:00 0.00 0.00 4.47 5.74 6.88 10.05 11.65 16.76 29.82
1:10:00 0.00 0.00 3.72 5.39 6.58 7.77 8.90 11.78 20.61
1:15:00 0.00 0.00 3.31 4.96 6.49 6.67 7.58 9.13 15.61
1:20:00 0.00 0.00 3.07 4.51 5.94 5.61 6.33 6.78 11.20
1:25:00 0.00 0.00 2.93 4.22 5.15 4.97 5.60 5.39 8.60
1:30:00 0.00 0.00 2.84 4.04 4.64 4.27 4.81 4.55 7.03
1:35:00 0.00 0.00 2.78 3.94 4.31 3.83 4.31 4.00 6.00
1:40:00 0.00 0.00 2.75 3.43 4.10 3.55 3.99 3.68 5.40
1:45:00 0.00 0.00 2.74 3.10 3.96 3.39 3.81 3.54 5.18
1:50:00 0.00 0.00 2.74 2.89 3.87 3.30 3.70 3.49 5.09
1:55:00 0.00 0.00 2.24 2.76 3.69 3.25 3.65 3.48 5.07
2:00:00 0.00 0.00 1.92 2.56 3.29 3.22 3.63 3.48 5.07
2:05:00 0.00 0.00 1.21 1.61 2.08 2.04 2.29 2.20 3.19
2:10:00 0.00 0.00 0.74 0.99 1.29 1.27 1.43 1.36 1.97
2:15:00 0.00 0.00 0.44 0.59 0.77 0.77 0.86 0.82 1.17
2:20:00 0.00 0.00 0.24 0.35 0.44 0.44 0.50 0.47 0.67
2:25:00 0.00 0.00 0.12 0.19 0.23 0.24 0.27 0.25 0.35
2:30:00 0.00 0.00 0.05 0.08 0.09 0.10 0.11 0.10 0.14
2:35:00 0.00 0.00 0.01 0.02 0.02 0.02 0.02 0.02 0.02
2:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

DETENTION BASIN OUTLET STRUCTURE DESIGN



Project:

Basin ID:

Depth Increment = User ft

Required Volume Calculation Top of Micropool -- 0.00 -- -- -- 0 0.000

Selected BMP Type = EDB 6939.25 -- 0.50 -- -- -- 3,500 0.080 840 0.019

Watershed Area = 19.12 acres 6940.25 -- 1.50 -- -- -- 4,637 0.106 4,897 0.112

Watershed Length = 1,700 ft 6941.25 -- 2.50 -- -- -- 5,865 0.135 10,194 0.234
Watershed Slope = 0.020 ft/ft 6942.25 -- 3.50 -- -- -- 7,177 0.165 16,715 0.384

Watershed Imperviousness = 47.90% percent 6943.25 -- 4.50 -- -- -- 8,559 0.196 24,583 0.564
Percentage Hydrologic Soil Group A = 100.0% percent 6944.25 -- 5.50 -- -- -- 10,013 0.230 33,869 0.778
Percentage Hydrologic Soil Group B = 0.0% percent -- -- -- --

Percentage Hydrologic Soil Groups C/D = 0.0% percent -- -- -- --
Desired WQCV Drain Time = 40.0 hours -- -- -- --

Location for 1-hr Rainfall Depths = User Input -- -- -- --
Water Quality Capture Volume (WQCV) = 0.320 acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 1.043 acre-feet -- -- -- --
2-yr Runoff Volume (P1 = 1.19 in.) = 0.711 acre-feet 1.19 inches -- -- -- --
5-yr Runoff Volume (P1 = 1.5 in.) = 0.936 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 1.154 acre-feet 1.75 inches -- -- -- --
25-yr Runoff Volume (P1 = 2 in.) = 1.445 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 1.817 acre-feet 2.25 inches -- -- -- --
100-yr Runoff Volume (P1 = 2.52 in.) = 2.259 acre-feet 2.52 inches -- -- -- --
500-yr Runoff Volume (P1 = 3.68 in.) = 3.846 acre-feet 3.68 inches -- -- -- --
Approximate 2-yr Detention Volume = 0.670 acre-feet -- -- -- --
Approximate 5-yr Detention Volume = 0.883 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 1.079 acre-feet -- -- -- --
Approximate 25-yr Detention Volume = 1.324 acre-feet -- -- -- --
Approximate 50-yr Detention Volume = 1.481 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 1.678 acre-feet -- -- -- --
-- -- -- --

Stage-Storage Calculation -- -- -- --
Zone 1 Volume (WQCV) = 0.320 acre-feet -- -- -- --

Select Zone 2 Storage Volume (Optional) = acre-feet -- -- -- --
Select Zone 3 Storage Volume (Optional) = acre-feet -- -- -- --

Total Detention Basin Volume = 0.320 acre-feet -- -- -- --
Initial Surcharge Volume (ISV) = user ft 3̂ -- -- -- --
Initial Surcharge Depth (ISD) = user ft -- -- -- --

Total Available Detention Depth (Htotal) = user ft -- -- -- --
Depth of Trickle Channel (HTC) = user ft -- -- -- --
Slope of Trickle Channel (STC) = user ft/ft -- -- -- --

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --
Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

-- -- -- --
Initial Surcharge Area (AISV) = user ft 2̂ -- -- -- --

Surcharge Volume Length (LISV) = user ft -- -- -- --
Surcharge Volume Width (W ISV) = user ft -- -- -- --

Depth of Basin Floor (HFLOOR) = user ft -- -- -- --
Length of Basin Floor (LFLOOR) = user ft -- -- -- --
Width of Basin Floor (WFLOOR) = user ft -- -- -- --

Area of Basin Floor (AFLOOR) = user ft 2̂ -- -- -- --
Volume of Basin Floor (VFLOOR) = user ft 3̂ -- -- -- --

Depth of Main Basin (HMAIN) = user ft -- -- -- --
Length of Main Basin (LMAIN) = user ft -- -- -- --
Width of Main Basin (WMAIN) = user ft -- -- -- --

Area of Main Basin (AMAIN) = user ft 2̂ -- -- -- --
Volume of Main Basin (VMAIN) = user ft 3̂ -- -- -- --

Calculated Total Basin Volume (Vtotal) = user acre-feet -- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional
Override

Area (ft 2̂)
Length

(ft)

Optional
Override
Stage (ft)

Stage
(ft)

Stage - Storage
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Bent Grass Residential Filing No. 2

Pond (North)

UD-Detention, Version 3.07 (February 2017)

Volume
(ft 3̂)

Volume
(ac-ft)

Area
(acre)

Optional User Override
1-hr Precipitation

Total detention volume
is less than 100-year
volume.

Example Zone Configuration (Retention Pond)

CLH014_WQCV Pond (North).xlsm, Basin 1/25/2021, 3:02 PM



1 User Defined Stage-Area Boolean for Message

1 Equal Stage-Area Inputs Watershed L:W
1 CountA

0 Calc_S_TC

H_FLOOR

L_FLOOR_OTHER

0.00 ISV 0.00 ISV
0.00 Floor 0.00 Floor
3.10 Zone 1 (WQCV) 3.10 Zone 1 (WQCV)
0.00 Zone 2 0.00 Zone 2
0.00 Zone 3 0.00 Zone 3

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
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0.000

0.195

0.390

0.585

0.780

0.000

0.060

0.120

0.180

0.240

0.00 1.50 3.00 4.50 6.00

Vo
lu

m
e

(a
c-

ft
)

Ar
ea

(a
cr

es
)

Stage (ft.)

Area (acres) Volume (ac-ft)

0

100

200

300

400

0

5

10

15

20

0.00 1.50 3.00 4.50 6.00

Ar
ea

(s
q.

ft
.)

Le
ng

th
,W

id
th

(f
t.)

Stage (ft)

Length (ft) Width (ft) Area (sq.ft.)

CLH014_WQCV Pond (North).xlsm, Basin 1/25/2021, 3:02 PM



  Project:
  Basin ID:

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

Zone 1 (WQCV) 3.10 0.320 Orifice Plate

Zone 2

Zone 3

0.320 Total
User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain

Underdrain Orifice Invert Depth = N/A ft (distance below the filtration media surface) Underdrain Orifice Area = N/A ft2

Underdrain Orifice Diameter = N/A inches Underdrain Orifice Centroid = N/A feet

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) Calculated Parameters for Plate
Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 1.153E-02 ft2

Depth at top of Zone using Orifice Plate = 3.10 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = N/A inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = 1.66 sq. inches (diameter = 1-7/16 inches) Elliptical Slot Area = N/A ft2

User Input:  Stage and Total Area of Each Orifice Row (numbered from lowest to highest)
Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)

Stage of Orifice Centroid (ft) 0.00 1.00 2.00
Orifice Area (sq. inches) 1.66 1.66 1.66

Row 9 (optional) Row 10 (optional) Row 11 (optional) Row 12 (optional) Row 13 (optional) Row 14 (optional) Row 15 (optional) Row 16 (optional)
Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

User Input:  Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Not Selected Not Selected Not Selected Not Selected

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

Depth at top of Zone using Vertical Orifice = ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = feet
Vertical Orifice Diameter = inches

User Input:  Overflow Weir (Dropbox) and Grate (Flat or Sloped) Calculated Parameters for Overflow Weir
Not Selected Not Selected Not Selected Not Selected

Overflow Weir Front Edge Height, Ho = ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = feet
Overflow Weir Front Edge Length = feet Over Flow Weir Slope Length = feet

Overflow Weir Slope = H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = should be > 4
Horiz. Length of Weir Sides = feet Overflow Grate Open Area w/o Debris = ft2

Overflow Grate Open Area % = %, grate open area/total area Overflow Grate Open Area w/ Debris = ft2

Debris Clogging % = %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Not Selected Not Selected Not Selected Not Selected

Depth to Invert of Outlet Pipe = ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = ft2

Circular Orifice Diameter = inches Outlet Orifice Centroid = feet
Half-Central Angle of Restrictor Plate on Pipe = N/A N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 3.25 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.39 feet

Spillway Crest Length = 40.00 feet Stage at Top of Freeboard = 4.64 feet
Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 0.20 acres

Freeboard above Max Water Surface = 1.00 feet

Routed Hydrograph Results
Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = 0.53 1.07 1.19 1.50 1.75 2.00 2.25 2.52 3.68

Calculated Runoff Volume (acre-ft) = 0.320 1.043 0.711 0.936 1.154 1.445 1.817 2.259 3.846
OPTIONAL Override Runoff Volume (acre-ft) =

Inflow Hydrograph Volume (acre-ft) = 0.320 1.043 0.710 0.936 1.154 1.445 1.817 2.259 3.847
Predevelopment Unit Peak Flow, q (cfs/acre) = 0.00 0.00 0.00 0.00 0.01 0.02 0.15 0.38 1.02

Predevelopment Peak Q (cfs) = 0.0 0.0 0.0 0.1 0.2 0.4 3.0 7.2 19.5
Peak Inflow Q (cfs) = 4.5 14.5 9.9 13.0 16.1 20.0 25.1 31.1 52.6

Peak Outflow Q (cfs) = 0.2 13.2 8.3 12.2 18.5 19.2 32.9 37.0 68.4
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 159.6 104.1 48.2 11.1 5.1 3.5

Structure Controlling Flow = Plate Spillway Spillway Spillway Spillway Spillway Spillway Spillway Spillway
Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A

Time to Drain 97% of Inflow Volume (hours) = 38 34 37 35 33 31 28 26 19
Time to Drain 99% of Inflow Volume (hours) = 40 40 42 41 40 39 38 37 32

Maximum Ponding Depth (ft) = 2.87 3.47 3.41 3.46 3.53 3.54 3.66 3.69 3.91
Area at Maximum Ponding Depth (acres) = 0.15 0.16 0.16 0.16 0.17 0.17 0.17 0.17 0.18

Maximum Volume Stored (acre-ft) = 0.286 0.379 0.369 0.377 0.389 0.389 0.410 0.416 0.454

Detention Basin Outlet Structure Design

UD-Detention, Version 3.07 (February 2017)
Bent Grass Residential Filing No. 2
Pond (North)

Example Zone Configuration (Retention Pond)



COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1 Vert Orifice 2
Count_Underdrain = 0 0.11(diameter = 3/8 inch) 2 1 1

Count_WQPlate = 1 0.14(diameter = 7/16 inch)

Count_VertOrifice1 = 0 0.18(diameter = 1/2 inch) Outlet Plate 1 Outlet Plate 2 Drain Time Message Boolean

Count_VertOrifice2 = 0 0.24(diameter = 9/16 inch) 1 1 5yr, <72hr 0

Count_Weir1 = 0 0.29(diameter = 5/8 inch) >5yr, <120hr 0

Count_Weir2 = 0 0.36(diameter = 11/16 inch) Max Depth Row

Count_OutletPipe1 = 0 0.42(diameter = 3/4 inch) WQCV 288 Watershed Constraint Check
Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 342 Slope 0.020

COUNTA_2 (Standard FSD Setup)= 0 0.58(diameter = 7/8 inch) EURV 348 Shape 3.47
MaxPondDepth_Error? FALSE 0.67(diameter = 15/16 inch) 5 Year 347

Hidden Parameters & Calculations 0.76 (diameter = 1 inch) 10 Year 354 Spillway Depth

0.86(diameter = 1-1/16 inches) 25 Year 355 0.39
WQ Plate Flow at 100yr depth = 0.27 0.97(diameter = 1-1/8 inches) 50 Year 367

CLOG #1= 0% 1.08(diameter = 1-3/16 inches) 100 Year 370 1 Z1_Boolean
Cdw #1 = 1.20(diameter = 1-1/4 inches) 500 Year 392 1 Z2_Boolean
Cdo #1 = 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 1.45(diameter = 1-3/8 inches) 1 Opening Message
CLOG #2= 0% 1.59(diameter = 1-7/16 inches) Draintime Running

Cdw #2 = 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)
Cdo #2 = 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 0 0 0

Overflow Weir #2 Angle = 2.03(diameter = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean

Underdrain Q at 100yr depth = 0.00 2.20(diameter = 1-11/16 inches) Overflow Weir 1 0 0 0 Max Depth

VertOrifice1 Q at 100yr depth = 0.00 2.36(diameter = 1-3/4 inches) Overflow Weir 2 0 0 0 500yr Depth

VertOrifice2 Q at 100yr depth = 0.00 2.54(diameter = 1-13/16 inches) Outlet Pipe 1 0 0 0 Freeboard

EURV_draintime_user = 2.72(diameter = 1-7/8 inches) Outlet Pipe 2 0 0 1 Spillway

Count_User_Hydrographs 0 2.90(diameter = 1-15/16 inches) 1 Spillway Length
CountA_3 (EURV & 100yr) = 0 3.09(diameter = 2 inches) Button Visibility Boolean FALSE Time Interval

CountA_4 (100yr Only) = 0 3.29(use rectangular openings) 1 Button_Trigger
0 Underdrain
1 WQCV Plate
0 EURV-WQCV Plate
0 EURV-WQCV VertOrifice
0 Outlet 90% Qpeak
0 Outlet Undetained

S-A-V-D Chart Axis Override X-axis Left Y-Axis Right Y-Axis
minimum bound

maximum bound

UD-Detention, Version 3.07 (February 2017)
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Outflow Hydrograph Workbook Filename:

Storm Inflow Hydrographs
The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK

Time Interval TIME WQCV [cfs] EURV [cfs] 2 Year [cfs] 5 Year [cfs] 10 Year [cfs] 25 Year [cfs] 50 Year [cfs] 100 Year [cfs] 500 Year [cfs]

5.93  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0:05:56 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydrograph 0:11:52 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Constant 0:17:47 0.20 0.64 0.44 0.57 0.70 0.87 1.08 1.33 2.20

0.843 0:23:43 0.54 1.72 1.18 1.55 1.90 2.37 2.96 3.65 6.09
0:29:39 1.40 4.43 3.04 3.98 4.88 6.08 7.59 9.37 15.63
0:35:35 3.84 12.16 8.36 10.93 13.41 16.68 20.84 25.73 42.87

0:41:31 4.51 14.53 9.94 13.05 16.05 20.04 25.13 31.15 52.63
0:47:26 4.30 13.89 9.49 12.46 15.35 19.17 24.06 29.84 50.59

0:53:22 3.91 12.64 8.64 11.35 13.97 17.45 21.90 27.16 46.05
0:59:18 3.48 11.32 7.72 10.15 12.51 15.65 19.65 24.40 41.48
1:05:14 2.99 9.80 6.67 8.79 10.84 13.57 17.07 21.24 36.27
1:11:10 2.61 8.53 5.81 7.65 9.43 11.80 14.83 18.47 31.65
1:17:05 2.36 7.73 5.26 6.93 8.55 10.70 13.45 16.74 28.58
1:23:01 1.94 6.41 4.35 5.74 7.10 8.90 11.21 13.96 23.94
1:28:57 1.57 5.26 3.55 4.70 5.82 7.32 9.24 11.53 19.83
1:34:53 1.20 4.08 2.74 3.64 4.53 5.71 7.23 9.05 15.69
1:40:49 0.88 3.06 2.04 2.73 3.41 4.32 5.50 6.92 12.11
1:46:44 0.64 2.22 1.48 1.97 2.48 3.16 4.04 5.10 9.03
1:52:40 0.50 1.71 1.14 1.52 1.90 2.41 3.07 3.86 6.78
1:58:36 0.41 1.40 0.94 1.25 1.56 1.97 2.50 3.14 5.46
2:04:32 0.35 1.19 0.80 1.06 1.32 1.67 2.11 2.65 4.60
2:10:28 0.31 1.04 0.70 0.93 1.16 1.46 1.85 2.31 4.00

2:16:23 0.28 0.94 0.63 0.84 1.04 1.31 1.66 2.07 3.58
2:22:19 0.26 0.86 0.58 0.77 0.96 1.20 1.52 1.90 3.28
2:28:15 0.19 0.63 0.43 0.56 0.70 0.89 1.12 1.41 2.44
2:34:11 0.14 0.46 0.31 0.41 0.51 0.65 0.82 1.02 1.77
2:40:07 0.10 0.34 0.23 0.30 0.38 0.48 0.60 0.75 1.31
2:46:02 0.07 0.25 0.17 0.22 0.28 0.35 0.45 0.56 0.97
2:51:58 0.05 0.18 0.12 0.16 0.20 0.25 0.32 0.41 0.71

2:57:54 0.04 0.13 0.09 0.11 0.14 0.18 0.23 0.29 0.51
3:03:50 0.03 0.09 0.06 0.08 0.10 0.13 0.17 0.21 0.37
3:09:46 0.02 0.06 0.04 0.05 0.07 0.09 0.11 0.14 0.26
3:15:41 0.01 0.04 0.02 0.03 0.04 0.05 0.07 0.09 0.17
3:21:37 0.00 0.02 0.01 0.02 0.02 0.03 0.04 0.05 0.09
3:27:33 0.00 0.01 0.00 0.01 0.01 0.01 0.02 0.02 0.04
3:33:29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
3:39:25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:45:20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:51:16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:57:12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:03:08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:09:04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:14:59 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:20:55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:26:51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:32:47 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:38:43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:44:38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:50:34 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:56:30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:02:26 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:08:22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:14:17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:20:13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:26:09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:32:05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:38:01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:43:56 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:49:52 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:55:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:01:44 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:07:40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:13:35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:19:31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:25:27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6:31:23 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:37:19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:43:14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:49:10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6:55:06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7:01:02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7:06:58 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Summary Stage-Area-Volume-Discharge Relationships
The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.

The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.

Stage Area Area Volume Volume Total
Outflow

[ft] [ft^2] [acres] [ft^3] [ac-ft] [cfs]

UD-Detention, Version 3.07 (February 2017)

Detention Basin Outlet Structure Design

Stage - Storage
Description

For best results, include the
stages of all grade slope
changes (e.g. ISV and Floor)
from the S-A-V table on
Sheet 'Basin'.

Also include the inverts of all
outlets (e.g. vertical orifice,
overflow grate, and spillway,
where applicable).



Project:

Basin ID:

Depth Increment = User ft

Required Volume Calculation Top of Micropool -- 0.00 -- -- -- 0 0.000

Selected BMP Type = EDB 6924 -- 0.50 -- -- -- 5,438 0.125 1,305 0.030

Watershed Area = 29.90 acres 6925 -- 1.50 -- -- -- 7,249 0.166 7,630 0.175

Watershed Length = 1,800 ft 6926 -- 2.50 -- -- -- 9,448 0.217 16,051 0.368
Watershed Slope = 0.020 ft/ft 6927 -- 3.50 -- -- -- 11,635 0.267 26,593 0.610

Watershed Imperviousness = 53.20% percent 6928 -- 4.50 -- -- -- 13,951 0.320 39,386 0.904
Percentage Hydrologic Soil Group A = 100.0% percent 6929 -- 5.50 -- -- -- 16,542 0.380 54,632 1.254
Percentage Hydrologic Soil Group B = 0.0% percent -- -- -- --

Percentage Hydrologic Soil Groups C/D = 0.0% percent -- -- -- --
Desired WQCV Drain Time = 40.0 hours -- -- -- --

Location for 1-hr Rainfall Depths = User Input -- -- -- --
Water Quality Capture Volume (WQCV) = 0.536 acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 1.866 acre-feet -- -- -- --
2-yr Runoff Volume (P1 = 1.19 in.) = 1.276 acre-feet 1.19 inches -- -- -- --
5-yr Runoff Volume (P1 = 1.5 in.) = 1.674 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 2.056 acre-feet 1.75 inches -- -- -- --
25-yr Runoff Volume (P1 = 2 in.) = 2.545 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 3.141 acre-feet 2.25 inches -- -- -- --
100-yr Runoff Volume (P1 = 2.52 in.) = 3.840 acre-feet 2.52 inches -- -- -- --
500-yr Runoff Volume (P1 = 3.68 in.) = 6.387 acre-feet 3.68 inches -- -- -- --
Approximate 2-yr Detention Volume = 1.203 acre-feet -- -- -- --
Approximate 5-yr Detention Volume = 1.582 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 1.924 acre-feet -- -- -- --
Approximate 25-yr Detention Volume = 2.345 acre-feet -- -- -- --
Approximate 50-yr Detention Volume = 2.609 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 2.919 acre-feet -- -- -- --
-- -- -- --

Stage-Storage Calculation -- -- -- --
Zone 1 Volume (WQCV) = 0.536 acre-feet -- -- -- --

Select Zone 2 Storage Volume (Optional) = acre-feet -- -- -- --
Select Zone 3 Storage Volume (Optional) = acre-feet -- -- -- --

Total Detention Basin Volume = 0.536 acre-feet -- -- -- --
Initial Surcharge Volume (ISV) = user ft 3̂ -- -- -- --
Initial Surcharge Depth (ISD) = user ft -- -- -- --

Total Available Detention Depth (Htotal) = user ft -- -- -- --
Depth of Trickle Channel (HTC) = user ft -- -- -- --
Slope of Trickle Channel (STC) = user ft/ft -- -- -- --

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --
Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

-- -- -- --
Initial Surcharge Area (AISV) = user ft 2̂ -- -- -- --

Surcharge Volume Length (LISV) = user ft -- -- -- --
Surcharge Volume Width (W ISV) = user ft -- -- -- --

Depth of Basin Floor (HFLOOR) = user ft -- -- -- --
Length of Basin Floor (LFLOOR) = user ft -- -- -- --
Width of Basin Floor (WFLOOR) = user ft -- -- -- --

Area of Basin Floor (AFLOOR) = user ft 2̂ -- -- -- --
Volume of Basin Floor (VFLOOR) = user ft 3̂ -- -- -- --

Depth of Main Basin (HMAIN) = user ft -- -- -- --
Length of Main Basin (LMAIN) = user ft -- -- -- --
Width of Main Basin (WMAIN) = user ft -- -- -- --

Area of Main Basin (AMAIN) = user ft 2̂ -- -- -- --
Volume of Main Basin (VMAIN) = user ft 3̂ -- -- -- --

Calculated Total Basin Volume (Vtotal) = user acre-feet -- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

Optional User Override
1-hr Precipitation

Total detention volume
is less than 100-year
volume.

Volume
(ft 3̂)

Volume
(ac-ft)

Area
(acre)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional
Override

Area (ft 2̂)
Length

(ft)

Optional
Override
Stage (ft)

Stage
(ft)

Stage - Storage
Description

Area
(ft 2̂)

Width
(ft)

Bent Grass Residential Filing No. 2

Pond (South)

UD-Detention, Version 3.07 (February 2017)

Example Zone Configuration (Retention Pond)

CLH014_WQCV Pond (South).xlsm, Basin 1/25/2021, 3:05 PM



1 User Defined Stage-Area Boolean for Message

1 Equal Stage-Area Inputs Watershed L:W
1 CountA

0 Calc_S_TC

H_FLOOR

L_FLOOR_OTHER

0.00 ISV 0.00 ISV
0.00 Floor 0.00 Floor
3.22 Zone 1 (WQCV) 3.22 Zone 1 (WQCV)
0.00 Zone 2 0.00 Zone 2
0.00 Zone 3 0.00 Zone 3

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (February 2017)
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  Project:
  Basin ID:

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

Zone 1 (WQCV) 3.22 0.536 Orifice Plate

Zone 2 Not Utilized

Zone 3 Not Utilized

0.536 Total
User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain

Underdrain Orifice Invert Depth = N/A ft (distance below the filtration media surface) Underdrain Orifice Area = N/A ft2

Underdrain Orifice Diameter = N/A inches Underdrain Orifice Centroid = N/A feet

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) Calculated Parameters for Plate
Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 1.910E-02 ft2

Depth at top of Zone using Orifice Plate = 3.30 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 12.80 inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = 2.75 sq. inches (diameter = 1-7/8 inches) Elliptical Slot Area = N/A ft2

User Input:  Stage and Total Area of Each Orifice Row (numbered from lowest to highest)
Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)

Stage of Orifice Centroid (ft) 0.00 1.10 2.20
Orifice Area (sq. inches) 2.75 2.75 2.75

Row 9 (optional) Row 10 (optional) Row 11 (optional) Row 12 (optional) Row 13 (optional) Row 14 (optional) Row 15 (optional) Row 16 (optional)
Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

User Input:  Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Not Selected Not Selected Not Selected Not Selected

Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A ft2

Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A feet
Vertical Orifice Diameter = N/A N/A inches

User Input:  Overflow Weir (Dropbox) and Grate (Flat or Sloped) Calculated Parameters for Overflow Weir
Not Selected Not Selected Not Selected Not Selected

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

Overflow Weir Slope = N/A N/A H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = N/A N/A should be > 4
Horiz. Length of Weir Sides = N/A N/A feet Overflow Grate Open Area w/o Debris = N/A N/A ft2

Overflow Grate Open Area % = N/A N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = N/A N/A ft2

Debris Clogging % = N/A N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Not Selected Not Selected Not Selected Not Selected

Depth to Invert of Outlet Pipe = N/A N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = N/A N/A ft2

Circular Orifice Diameter = N/A N/A inches Outlet Orifice Centroid = N/A N/A feet
Half-Central Angle of Restrictor Plate on Pipe = N/A N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 3.25 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.52 feet

Spillway Crest Length = 50.00 feet Stage at Top of Freeboard = 4.77 feet
Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 0.34 acres

Freeboard above Max Water Surface = 1.00 feet

Routed Hydrograph Results
Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = 0.53 1.07 1.19 1.50 1.75 2.00 2.25 2.52 3.68

Calculated Runoff Volume (acre-ft) = 0.536 1.866 1.276 1.674 2.056 2.545 3.141 3.840 6.387
OPTIONAL Override Runoff Volume (acre-ft) =

Inflow Hydrograph Volume (acre-ft) = 0.536 1.866 1.275 1.674 2.055 2.544 3.141 3.840 6.382
Predevelopment Unit Peak Flow, q (cfs/acre) = 0.00 0.00 0.00 0.00 0.01 0.02 0.18 0.43 1.16

Predevelopment Peak Q (cfs) = 0.0 0.0 0.0 0.1 0.3 0.7 5.4 13.0 34.7
Peak Inflow Q (cfs) = 8.3 28.6 19.6 25.7 31.5 38.8 47.8 58.2 95.7

Peak Outflow Q (cfs) = 0.4 30.1 14.5 21.3 32.8 37.3 57.5 66.0 113.4
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 153.5 101.7 51.7 10.7 5.1 3.3

Structure Controlling Flow = Plate Spillway Spillway Spillway Spillway Spillway Spillway Spillway Spillway
Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A

Time to Drain 97% of Inflow Volume (hours) = 38 33 36 34 32 30 27 25 19
Time to Drain 99% of Inflow Volume (hours) = 40 40 41 40 39 38 37 36 32

Maximum Ponding Depth (ft) = 3.01 3.58 3.45 3.52 3.60 3.64 3.76 3.81 4.05
Area at Maximum Ponding Depth (acres) = 0.24 0.27 0.26 0.27 0.27 0.27 0.28 0.28 0.30

Maximum Volume Stored (acre-ft) = 0.483 0.632 0.597 0.613 0.637 0.646 0.682 0.696 0.765

Detention Basin Outlet Structure Design
UD-Detention, Version 3.07 (February 2017)

Bent Grass Residential Filing No. 2
Pond (South)

Example Zone Configuration (Retention Pond)



COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1 Vert Orifice 2
Count_Underdrain = 0 0.11 (diameter = 3/8 inch) 2 1 1

Count_WQPlate = 1 0.14(diameter = 7/16 inch)

Count_VertOrifice1 = 0 0.18 (diameter = 1/2 inch) Outlet Plate 1 Outlet Plate 2 Drain Time Message Boolean

Count_VertOrifice2 = 0 0.24(diameter = 9/16 inch) 1 1 5yr, <72hr 0

Count_Weir1 = 0 0.29 (diameter = 5/8 inch) >5yr, <120hr 0

Count_Weir2 = 0 0.36(diameter = 11/16 inch) Max Depth Row

Count_OutletPipe1 = 0 0.42 (diameter = 3/4 inch) WQCV 302 Watershed Constraint Check
Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 346 Slope 0.020

COUNTA_2 (Standard FSD Setup)= 0 0.58 (diameter = 7/8 inch) EURV 359 Shape 2.49
MaxPondDepth_Error? FALSE 0.67(diameter = 15/16 inch) 5 Year 353

Hidden Parameters & Calculations 0.76 (diameter = 1 inch) 10 Year 361 Spillway Depth

0.86(diameter = 1-1/16 inches) 25 Year 365 0.52
WQ Plate Flow at 100yr depth = 0.45 0.97(diameter = 1-1/8 inches) 50 Year 377

CLOG #1= #VALUE! 1.08(diameter = 1-3/16 inches) 100 Year 382 1 Z1_Boolean
Cdw #1 = #VALUE! 1.20(diameter = 1-1/4 inches) 500 Year 406 1 Z2_Boolean
Cdo #1 = #VALUE! 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = #VALUE! 1.45(diameter = 1-3/8 inches) 1 Opening Message
CLOG #2= #VALUE! 1.59(diameter = 1-7/16 inches) Draintime Running

Cdw #2 = #VALUE! 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)
Cdo #2 = #VALUE! 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 0 0 0

Overflow Weir #2 Angle = #VALUE! 2.03(diameter = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean

Underdrain Q at 100yr depth = 0.00 2.20(diameter = 1-11/16 inches) Overflow Weir 1 0 0 0 Max Depth

VertOrifice1 Q at 100yr depth = 0.00 2.36(diameter = 1-3/4 inches) Overflow Weir 2 0 0 0 500yr Depth

VertOrifice2 Q at 100yr depth = 0.00 2.54(diameter = 1-13/16 inches) Outlet Pipe 1 0 0 0 Freeboard

EURV_draintime_user = 2.72(diameter = 1-7/8 inches) Outlet Pipe 2 0 0 1 Spillway

Count_User_Hydrographs 0 2.90(diameter = 1-15/16 inches) 1 Spillway Length

CountA_3 (EURV & 100yr) = 0 3.09(diameter = 2 inches) Button Visibility Boolean FALSE Time Interval

CountA_4 (100yr Only) = 0 3.29(use rectangular openings) 1 Button_Trigger
0 Underdrain
1 WQCV Plate
0 EURV-WQCV Plate
0 EURV-WQCV VertOrifice
0 Outlet 90% Qpeak
0 Outlet Undetained

S-A-V-D Chart Axis Override X-axis Left Y-Axis Right Y-Axis
minimum bound

maximum bound

Detention Basin Outlet Structure Design
UD-Detention, Version 3.07 (February 2017)
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Outflow Hydrograph Workbook Filename:

Storm Inflow Hydrographs

The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK

Time Interval TIME WQCV [cfs] EURV [cfs] 2 Year [cfs] 5 Year [cfs] 10 Year [cfs] 25 Year [cfs] 50 Year [cfs] 100 Year [cfs] 500 Year [cfs]

5.35  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0:05:21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydrograph 0:10:42 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Constant 0:16:03 0.37 1.23 0.86 1.11 1.35 1.65 2.02 2.43 3.79

0.935 0:21:24 1.00 3.36 2.32 3.03 3.69 4.54 5.56 6.74 10.77
0:26:45 2.56 8.64 5.96 7.77 9.48 11.66 14.29 17.30 27.66
0:32:06 7.04 23.71 16.37 21.33 26.03 31.99 39.19 47.44 75.74

0:37:27 8.33 28.60 19.63 25.69 31.46 38.83 47.79 58.23 95.72
0:42:48 7.95 27.38 18.77 24.58 30.13 37.22 45.85 55.97 92.86

0:48:09 7.23 24.92 17.09 22.38 27.42 33.87 41.73 50.95 84.88
0:53:30 6.45 22.37 15.31 20.08 24.63 30.45 37.55 45.89 76.53
0:58:51 5.57 19.44 13.28 17.43 21.42 26.53 32.77 40.12 67.15
1:04:12 4.85 16.88 11.54 15.14 18.61 23.09 28.57 35.01 58.73
1:09:33 4.39 15.31 10.47 13.74 16.87 20.91 25.83 31.62 52.84
1:14:54 3.62 12.76 8.69 11.44 14.07 17.46 21.60 26.49 44.52
1:20:15 2.95 10.52 7.14 9.42 11.61 14.42 17.87 21.94 36.97
1:25:36 2.27 8.24 5.56 7.37 9.10 11.35 14.10 17.36 29.49
1:30:57 1.68 6.27 4.20 5.59 6.94 8.69 10.84 13.39 22.91
1:36:18 1.22 4.61 3.06 4.10 5.11 6.43 8.05 9.99 17.24
1:41:39 0.95 3.50 2.34 3.12 3.88 4.86 6.07 7.50 12.84
1:47:00 0.78 2.85 1.92 2.54 3.15 3.94 4.90 6.04 10.25
1:52:21 0.66 2.41 1.62 2.15 2.66 3.32 4.13 5.08 8.61
1:57:42 0.58 2.10 1.42 1.88 2.32 2.90 3.60 4.43 7.47

2:03:03 0.52 1.89 1.28 1.69 2.08 2.60 3.22 3.96 6.67
2:08:24 0.48 1.73 1.17 1.55 1.91 2.38 2.95 3.63 6.10
2:13:45 0.35 1.28 0.86 1.14 1.41 1.76 2.19 2.70 4.60
2:19:06 0.26 0.93 0.63 0.83 1.03 1.28 1.59 1.95 3.32
2:24:27 0.19 0.69 0.46 0.61 0.76 0.94 1.17 1.44 2.46
2:29:48 0.14 0.51 0.34 0.45 0.56 0.70 0.87 1.07 1.83
2:35:09 0.10 0.37 0.25 0.33 0.41 0.51 0.64 0.79 1.35

2:40:30 0.07 0.26 0.18 0.23 0.29 0.36 0.46 0.56 0.97
2:45:51 0.05 0.19 0.13 0.17 0.21 0.26 0.33 0.41 0.70
2:51:12 0.03 0.13 0.09 0.12 0.14 0.18 0.23 0.29 0.50
2:56:33 0.02 0.08 0.05 0.07 0.09 0.12 0.15 0.18 0.33
3:01:54 0.01 0.04 0.03 0.04 0.05 0.06 0.08 0.10 0.19
3:07:15 0.00 0.02 0.01 0.02 0.02 0.03 0.04 0.05 0.09
3:12:36 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.03
3:17:57 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:23:18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:28:39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:34:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:39:21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:44:42 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:50:03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:55:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:00:45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:06:06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:11:27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:16:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:22:09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:27:30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:32:51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:38:12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:43:33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:48:54 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:54:15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:59:36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:04:57 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:10:18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:15:39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:21:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:26:21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:31:42 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:37:03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:42:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:47:45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:53:06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:58:27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:03:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:09:09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6:14:30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:19:51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:25:12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Detention Basin Outlet Structure Design

UD-Detention, Version 3.07 (February 2017)



Summary Stage-Area-Volume-Discharge Relationships
The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.

The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.

Stage Area Area Volume Volume Total
Outflow

[ft] [ft^2] [acres] [ft^3] [ac-ft] [cfs]

For best results, include the
stages of all grade slope
changes (e.g. ISV and Floor)
from the S-A-V table on
Sheet 'Basin'.

Also include the inverts of all
outlets (e.g. vertical orifice,
overflow grate, and spillway,
where applicable).

Detention Basin Outlet Structure Design

Stage - Storage
Description

UD-Detention, Version 3.07 (February 2017)



Future Pond Calculations



Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 0 0.000

Selected BMP Type = EDB -- 1.00 -- -- -- 131,064 3.009 65,527 1.504

Watershed Area = 228.00 acres -- 2.00 -- -- -- 137,256 3.151 199,687 4.584

Watershed Length = 5,200 ft -- 3.00 -- -- -- 143,576 3.296 340,103 7.808
Watershed Length to Centroid = 840 ft -- 4.00 -- -- -- 150,024 3.444 486,903 11.178

Watershed Slope = 0.020 ft/ft -- 5.00 -- -- -- 156,600 3.595 640,215 14.697
Watershed Imperviousness = 28.00% percent -- 6.00 -- -- -- 163,304 3.749 800,167 18.369

Percentage Hydrologic Soil Group A = 100.0% percent -- 7.00 -- -- -- 170,136 3.906 966,887 22.197
Percentage Hydrologic Soil Group B = 0.0% percent -- 8.00 -- -- -- 177,096 4.066 1,140,503 26.182

Percentage Hydrologic Soil Groups C/D = 0.0% percent -- -- -- --
Target WQCV Drain Time = 40.0 hours -- -- -- --

Location for 1-hr Rainfall Depths = User Input -- -- -- --
-- -- -- --
-- -- -- --

Optional User Overrides -- -- -- --
Water Quality Capture Volume (WQCV) = 2.757 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 6.258 acre-feet acre-feet -- -- -- --
2-yr Runoff Volume (P1 = 1.19 in.) = 4.304 acre-feet 1.19 inches -- -- -- --
5-yr Runoff Volume (P1 = 1.5 in.) = 5.972 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 7.399 acre-feet 1.75 inches -- -- -- --
25-yr Runoff Volume (P1 = 2 in.) = 11.188 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 14.721 acre-feet 2.25 inches -- -- -- --
100-yr Runoff Volume (P1 = 2.52 in.) = 19.467 acre-feet 2.52 inches -- -- -- --
500-yr Runoff Volume (P1 = 3.68 in.) = 39.641 acre-feet 3.68 inches -- -- -- --
Approximate 2-yr Detention Volume = 3.923 acre-feet -- -- -- --
Approximate 5-yr Detention Volume = 5.242 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 6.574 acre-feet -- -- -- --
Approximate 25-yr Detention Volume = 8.342 acre-feet -- -- -- --
Approximate 50-yr Detention Volume = 9.701 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 11.977 acre-feet -- -- -- --
-- -- -- --

Define Zones and Basin Geometry -- -- -- --
Zone 1 Volume (WQCV) = 2.757 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 3.501 acre-feet -- -- -- --
Zone 3 Volume (100-year - Zones 1 & 2) = 5.720 acre-feet -- -- -- --

Total Detention Basin Volume = 11.977 acre-feet -- -- -- --
Initial Surcharge Volume (ISV) = user ft 3 -- -- -- --
Initial Surcharge Depth (ISD) = user ft -- -- -- --

Total Available Detention Depth (Htotal) = user ft -- -- -- --
Depth of Trickle Channel (HTC) = user ft -- -- -- --
Slope of Trickle Channel (STC) = user ft/ft -- -- -- --

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --
Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

-- -- -- --
Initial Surcharge Area (AISV) = user ft 2 -- -- -- --

Surcharge Volume Length (LISV) = user ft -- -- -- --
Surcharge Volume Width (WISV) = user ft -- -- -- --

Depth of Basin Floor (HFLOOR) = user ft -- -- -- --
Length of Basin Floor (LFLOOR) = user ft -- -- -- --
Width of Basin Floor (WFLOOR) = user ft -- -- -- --

Area of Basin Floor (AFLOOR) = user ft 2 -- -- -- --
Volume of Basin Floor (VFLOOR) = user ft 3 -- -- -- --

Depth of Main Basin (HMAIN) = user ft -- -- -- --
Length of Main Basin (LMAIN) = user ft -- -- -- --
Width of Main Basin (WMAIN) = user ft -- -- -- --

Area of Main Basin (AMAIN) = user ft 2 -- -- -- --
Volume of Main Basin (VMAIN) = user ft 3 -- -- -- --

Calculated Total Basin Volume (Vtotal) = user acre-feet -- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

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)

Meridian Road - Falcon MDDP

Future Pond for Offsite Flows

MHFD-Detention, Version 4.02 (February 2020)

Volume
(ft 3)

Volume
(ac-ft)

Area
(acre)

After providing required inputs above including 1-hour rainfall
depths, click 'Run CUHP' to generate runoff hydrographs using

the embedded Colorado Urban Hydrograph Procedure.

Example Zone Configuration (Retention Pond)

Offsite Pond - Future.xlsm, Basin 1/25/2021, 1:38 PM



1 User Defined Stage-Area Booleans for Message

1 Equal Stage-Area Inputs Watershed L:W
1 CountA Watershed Lc:L

Watershed Slope
0 Calc_S_TC Booleans for CUHP

1 CUHP Inputs Complete
H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV
0.00 Floor 0.00 Floor
1.42 Zone 1 (WQCV) 1.42 Zone 1 (WQCV)
2.53 Zone 2 (EURV) 2.53 Zone 2 (EURV)
4.24 Zone 3 (100-year) 4.24 Zone 3 (100-year)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.02 (February 2020)
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  Project:
  Basin ID:

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

Zone 1 (WQCV) 1.42 2.757 Orifice Plate

Zone 2 (EURV) 2.53 3.501 Circular Orifice

Zone 3 (100-year) 4.24 5.720 Weir&Pipe (Restrict)

Total (all zones) 11.977
User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain

Underdrain Orifice Invert Depth = N/A ft (distance below the filtration media surface) Underdrain Orifice Area = N/A ft2

Underdrain Orifice Diameter = N/A inches Underdrain Orifice Centroid = N/A feet

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) Calculated Parameters for Plate
Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 1.111E-01 ft2

Depth at top of Zone using Orifice Plate = 1.42 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 5.70 inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = 16.00 sq. inches (use rectangular openings) Elliptical Slot Area = N/A ft2

User Input:  Stage and Total Area of Each Orifice Row (numbered from lowest to highest)
Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)

Stage of Orifice Centroid (ft) 0.00 0.47 0.95
Orifice Area (sq. inches) 16.00 16.00 16.00

Row 9 (optional) Row 10 (optional) Row 11 (optional) Row 12 (optional) Row 13 (optional) Row 14 (optional) Row 15 (optional) Row 16 (optional)
Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

User Input:  Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Zone 2 Circular Not Selected Zone 2 Circular Not Selected

Invert of Vertical Orifice = 1.50 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 0.79 N/A ft2

Depth at top of Zone using Vertical Orifice = 2.53 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = 0.50 N/A feet
Vertical Orifice Diameter = 12.00 N/A inches

User Input:  Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir (and No Outlet Pipe) Calculated Parameters for Overflow Weir
grate Zone 3 Weir Not Selected Zone 3 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 2.60 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 2.60 N/A feet
Overflow Weir Front Edge Length = 2.92 N/A feet Overflow Weir Slope Length = 5.82 N/A feet

Overflow Weir Grate Slope = 0.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 4.71 N/A
Horiz. Length of Weir Sides = 5.82 N/A feet Overflow Grate Open Area w/o Debris = 11.90 N/A ft2

Overflow Grate Open Area % = 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 5.95 N/A ft2

Debris Clogging % = 50% N/A %

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

Depth to Invert of Outlet Pipe = 2.50 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 2.53 N/A ft2

Outlet Pipe Diameter = 24.00 N/A inches Outlet Orifice Centroid = 0.83 N/A feet
Restrictor Plate Height Above Pipe Invert = 18.00 inches Half-Central Angle of Restrictor Plate on Pipe = 2.09 N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 5.50 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.75 feet

Spillway Crest Length = 150.00 feet Stage at Top of Freeboard = 7.25 feet
Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 3.95 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 23.18 acre-ft

Max Ponding Depth of Target Storage Volume = 5.32 feet Discharge at Top of Freeboard = 1117.01 cfs
Routed Hydrograph Results

Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52 3.68

CUHP Runoff Volume (acre-ft) = 2.757 6.258 4.304 5.972 7.399 11.188 14.721 19.467 39.641
Inflow Hydrograph Volume (acre-ft) = N/A N/A 4.304 5.972 7.399 11.188 14.721 19.467 39.641
CUHP Predevelopment Peak Q (cfs) = N/A N/A 2.0 4.1 5.7 50.3 100.5 165.9 426.8

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 0.02 0.22 0.44 0.73 1.87

Peak Inflow Q (cfs) = N/A N/A 56.1 79.5 98.2 164.6 223.0 297.7 599.5
Peak Outflow Q (cfs) = 1.5 5.0 2.1 3.8 5.8 27.2 29.3 32.2 390.1

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.9 1.0 0.5 0.3 0.2 0.9
Structure Controlling Flow = Plate Vertical Orifice 1 Vertical Orifice 1 Vertical Orifice 1 Overflow Weir 1 Outlet Plate 1 Outlet Plate 1 Outlet Plate 1 Spillway

Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A 0.0 1.7 1.7 1.8 1.9
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A

Time to Drain 97% of Inflow Volume (hours) = 41 53 50 54 56 53 52 51 41
Time to Drain 99% of Inflow Volume (hours) = 44 59 54 59 62 62 61 61 55

Maximum Ponding Depth (ft) = 1.42 2.53 1.80 2.27 2.65 3.33 4.13 5.32 6.34
Area at Maximum Ponding Depth (acres) = 3.07 3.23 3.12 3.19 3.24 3.34 3.46 3.64 3.80

Maximum Volume Stored (acre-ft) = 2.781 6.275 3.957 5.408 6.631 8.870 11.592 15.819 19.653

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

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

Meridian Road - Falcon MDDP
Future Pond for Offsite Flows

Example Zone Configuration (Retention Pond)



COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1Vert Orifice 2
Count_Underdrain = 0 0.11(diameter = 3/8 inch) 2 2 1

Count_WQPlate = 1 0.14(diameter = 7/16 inch)

Count_VertOrifice1 = 1 0.18(diameter = 1/2 inch) Outlet Plate 1 Outlet Plate 2 Drain Time Message Boolean

Count_VertOrifice2 = 0 0.24(diameter = 9/16 inch) 4 1 5yr, <72hr 0

Count_Weir1 = 1 0.29(diameter = 5/8 inch) >5yr, <120hr 0

Count_Weir2 = 0 0.36(diameter = 11/16 inch) Max Depth Row
Count_OutletPipe1 = 1 0.42(diameter = 3/4 inch) WQCV 143 Watershed Constraint Check
Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 181 Slope 0.020

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 254 Shape 2.72
Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 228

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 266 Spillway Depth
Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 334 0.75

WQ Plate Flow at 100yr depth = 3.53 0.97(diameter = 1-1/8 inches) 50 Year 414
CLOG #1= 35% 1.08(diameter = 1-3/16 inches) 100 Year 533 1 Z1_Boolean

Cdw #1 = 1.15 1.20(diameter = 1-1/4 inches) 500 Year 635 1 Z2_Boolean
Cdo #1 = 1.07 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.000 1.45(diameter = 1-3/8 inches) 1 Opening Message
CLOG #2= 0% 1.59(diameter = 1-7/16 inches) Draintime Running

Cdw #2 = #VALUE! 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)
Cdo #2 = #VALUE! 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 1 1 2

Overflow Weir #2 Angle = #VALUE! 2.03(diameter = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean
Underdrain Q at 100yr depth = 0.00 2.20(diameter = 1-11/16 inches) Overflow Weir 1 1 2 0 Max Depth
VertOrifice1 Q at 100yr depth = 6.88 2.36(diameter = 1-3/4 inches) Overflow Weir 2 0 0 0 500yr Depth
VertOrifice2 Q at 100yr depth = 0.00 2.54(diameter = 1-13/16 inches) Outlet Pipe 1 1 2 0 Freeboard

2.72(diameter = 1-7/8 inches) Outlet Pipe 2 0 0 1 Spillway
Count_User_Hydrographs 0 2.90(diameter = 1-15/16 inches) 0 Spillway Length

CountA_3 (EURV & 100yr) = 1 3.09(diameter = 2 inches) FALSE Time Interval
CountA_4 (100yr Only) = 1 3.29(use rectangular openings) Button Visibility Boolean

COUNTA_5 (FSD Weir Only)= 0 0 WQCV Underdrain
COUNTA_6 (EURV Weir Only)= 1 1 WQCV Plate

0 EURV-WQCV Plate
Outlet1_Pulldown_Boolean 1 EURV-WQCV VertOriice
Outlet2_Pulldown_Boolean 1 Outlet 90% Qpeak
Outlet3_Pulldown_Boolean 0 Outlet Undetained

0 Weir Only 90% Qpeak
0 Five Year Ratio Plate
0 Five Year Ratio VertOrifice

EURV_draintime_user

Spillway Options
Offset
Overlapping

S-A-V-D Chart Axis Default X-axis Left Y-Axis Right Y-Axis
minimum bound 0.00 0 0
maximum bound 8.00 1,010,000 1,120

S-A-V-D Chart Axis Override X-axis Left Y-Axis Right Y-Axis
minimum bound
maximum bound

MHFD-Detention, Version 4.00 (December 2019)
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Outflow Hydrograph Workbook Filename:

Inflow Hydrographs
The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP
Time Interval TIME WQCV [cfs] EURV [cfs] 2 Year [cfs] 5 Year [cfs] 10 Year [cfs] 25 Year [cfs] 50 Year [cfs] 100 Year [cfs] 500 Year [cfs]

5.00  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.36 0.04 2.25
0:15:00 0.00 0.00 3.17 5.15 6.42 4.34 5.62 5.36 11.14
0:20:00 0.00 0.00 12.88 17.39 20.72 13.26 15.74 16.61 29.79
0:25:00 0.00 0.00 34.95 51.45 65.17 33.08 41.62 46.39 89.31
0:30:00 0.00 0.00 53.08 76.70 95.51 97.89 134.37 164.02 351.30
0:35:00 0.00 0.00 56.14 79.47 98.20 151.18 205.50 268.52 552.35
0:40:00 0.00 0.00 51.58 71.43 87.75 164.65 222.97 297.67 599.52
0:45:00 0.00 0.00 45.77 63.25 77.65 152.11 204.89 279.90 564.97
0:50:00 0.00 0.00 40.69 56.43 68.70 137.00 183.18 250.90 514.71
0:55:00 0.00 0.00 36.68 50.93 61.86 120.70 160.48 221.27 459.44
1:00:00 0.00 0.00 33.30 45.91 55.72 106.65 141.58 197.21 413.39
1:05:00 0.00 0.00 30.01 41.04 50.02 94.61 125.16 177.21 374.61
1:10:00 0.00 0.00 26.52 36.61 44.99 82.34 108.34 152.87 322.41
1:15:00 0.00 0.00 23.62 33.13 41.93 70.31 91.98 127.64 268.42
1:20:00 0.00 0.00 21.57 30.47 39.15 60.88 79.39 107.61 226.50
1:25:00 0.00 0.00 19.92 28.10 35.74 53.81 69.75 92.67 192.72
1:30:00 0.00 0.00 18.38 25.86 32.20 47.56 61.28 80.20 163.60
1:35:00 0.00 0.00 16.90 23.71 28.89 41.72 53.39 69.20 137.95
1:40:00 0.00 0.00 15.42 21.13 25.75 36.26 45.98 58.84 114.11
1:45:00 0.00 0.00 13.95 18.38 22.71 31.02 38.88 48.91 91.63
1:50:00 0.00 0.00 12.53 15.78 19.87 26.02 32.09 39.49 70.73
1:55:00 0.00 0.00 10.79 13.54 17.22 21.35 25.73 30.74 52.19
2:00:00 0.00 0.00 9.28 11.96 15.27 17.23 20.11 22.90 39.34
2:05:00 0.00 0.00 7.75 10.16 12.97 13.52 15.66 17.11 29.92
2:10:00 0.00 0.00 6.32 8.30 10.62 10.53 12.12 12.96 22.27
2:15:00 0.00 0.00 5.11 6.69 8.59 8.25 9.47 9.82 16.38
2:20:00 0.00 0.00 4.14 5.40 6.96 6.51 7.44 7.52 12.05
2:25:00 0.00 0.00 3.33 4.35 5.59 5.15 5.86 5.73 8.74
2:30:00 0.00 0.00 2.66 3.49 4.45 4.07 4.59 4.33 6.29
2:35:00 0.00 0.00 2.11 2.76 3.49 3.17 3.55 3.27 4.66
2:40:00 0.00 0.00 1.67 2.15 2.70 2.46 2.75 2.54 3.55
2:45:00 0.00 0.00 1.32 1.67 2.08 1.90 2.12 1.97 2.74
2:50:00 0.00 0.00 1.03 1.30 1.63 1.49 1.66 1.57 2.16
2:55:00 0.00 0.00 0.79 0.99 1.26 1.16 1.28 1.22 1.65
3:00:00 0.00 0.00 0.58 0.73 0.94 0.87 0.97 0.91 1.21
3:05:00 0.00 0.00 0.41 0.52 0.67 0.63 0.69 0.65 0.84
3:10:00 0.00 0.00 0.26 0.35 0.45 0.43 0.47 0.44 0.53
3:15:00 0.00 0.00 0.15 0.22 0.27 0.26 0.28 0.26 0.29
3:20:00 0.00 0.00 0.07 0.12 0.14 0.14 0.14 0.13 0.13
3:25:00 0.00 0.00 0.03 0.05 0.05 0.05 0.05 0.04 0.03
3:30:00 0.00 0.00 0.01 0.01 0.01 0.01 0.00 0.00 0.00
3:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

DETENTION BASIN OUTLET STRUCTURE DESIGN



Project:

Basin ID:

Depth Increment = 1.00 ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 4,501 0.103

Selected BMP Type = EDB 6943 -- 1.00 -- -- -- 5,796 0.133 5,149 0.118

Watershed Area = 10.87 acres 6944 -- 2.00 -- -- -- 7,155 0.164 11,625 0.267

Watershed Length = 1,275 ft 6945 -- 3.00 -- -- -- 8,560 0.197 19,483 0.447
Watershed Length to Centroid = 750 ft 6946 -- 4.00 -- -- -- 10,011 0.230 28,768 0.660

Watershed Slope = 0.030 ft/ft 6947 -- 5.00 -- -- -- 11,524 0.265 39,535 0.908
Watershed Imperviousness = 63.40% percent -- -- -- --

Percentage Hydrologic Soil Group A = 100.0% percent -- -- -- --
Percentage Hydrologic Soil Group B = 0.0% percent -- -- -- --

Percentage Hydrologic Soil Groups C/D = 0.0% percent -- -- -- --
Target WQCV Drain Time = 40.0 hours -- -- -- --

Location for 1-hr Rainfall Depths = User Input -- -- -- --
-- -- -- --
-- -- -- --

Optional User Overrides -- -- -- --
Water Quality Capture Volume (WQCV) = 0.225 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 0.849 acre-feet acre-feet -- -- -- --
2-yr Runoff Volume (P1 = 1.19 in.) = 0.622 acre-feet 1.19 inches -- -- -- --
5-yr Runoff Volume (P1 = 1.5 in.) = 0.817 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 0.973 acre-feet 1.75 inches -- -- -- --
25-yr Runoff Volume (P1 = 2 in.) = 1.180 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 1.383 acre-feet 2.25 inches -- -- -- --
100-yr Runoff Volume (P1 = 2.52 in.) = 1.631 acre-feet 2.52 inches -- -- -- --
500-yr Runoff Volume (P1 = 3.68 in.) = 2.666 acre-feet 3.68 inches -- -- -- --
Approximate 2-yr Detention Volume = 0.552 acre-feet -- -- -- --
Approximate 5-yr Detention Volume = 0.722 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 0.871 acre-feet -- -- -- --
Approximate 25-yr Detention Volume = 1.050 acre-feet -- -- -- --
Approximate 50-yr Detention Volume = 1.158 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 1.273 acre-feet -- -- -- --
-- -- -- --

Define Zones and Basin Geometry -- -- -- --
Zone 1 Volume (WQCV) = 0.225 acre-feet -- -- -- --

Select Zone 2 Storage Volume (Optional) = acre-feet -- -- -- --
Select Zone 3 Storage Volume (Optional) = acre-feet -- -- -- --

Total Detention Basin Volume = 0.225 acre-feet -- -- -- --
Initial Surcharge Volume (ISV) = user ft 3 -- -- -- --
Initial Surcharge Depth (ISD) = user ft -- -- -- --

Total Available Detention Depth (Htotal) = user ft -- -- -- --
Depth of Trickle Channel (HTC) = user ft -- -- -- --
Slope of Trickle Channel (STC) = user ft/ft -- -- -- --

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --
Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

-- -- -- --
Initial Surcharge Area (AISV) = user ft 2 -- -- -- --

Surcharge Volume Length (LISV) = user ft -- -- -- --
Surcharge Volume Width (WISV) = user ft -- -- -- --

Depth of Basin Floor (HFLOOR) = user ft -- -- -- --
Length of Basin Floor (LFLOOR) = user ft -- -- -- --
Width of Basin Floor (WFLOOR) = user ft -- -- -- --

Area of Basin Floor (AFLOOR) = user ft 2 -- -- -- --
Volume of Basin Floor (VFLOOR) = user ft 3 -- -- -- --

Depth of Main Basin (HMAIN) = user ft -- -- -- --
Length of Main Basin (LMAIN) = user ft -- -- -- --
Width of Main Basin (WMAIN) = user ft -- -- -- --

Area of Main Basin (AMAIN) = user ft 2 -- -- -- --
Volume of Main Basin (VMAIN) = user ft 3 -- -- -- --

Calculated Total Basin Volume (Vtotal) = user acre-feet -- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
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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)

Falcon Meadows at Bent Grass

WQCV Pond - North

MHFD-Detention, Version 4.03 (May 2020)

Volume
(ft 3)

Volume
(ac-ft)

Area
(acre)

Total detention
volume is less than
100-year volume.

After providing required inputs above including 1-hour rainfall
depths, click 'Run CUHP' to generate runoff hydrographs using

the embedded Colorado Urban Hydrograph Procedure.

Example Zone Configuration (Retention Pond)
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1 User Defined Stage-Area Booleans for Message

1 Equal Stage-Area Inputs Watershed L:W
1 CountA Watershed Lc:L

Watershed Slope
0 Calc_S_TC Booleans for CUHP

1 CUHP Inputs Complete
0.18 H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV
0.00 Floor 0.00 Floor
1.74 Zone 1 (WQCV) 1.74 Zone 1 (WQCV)
0.00 Zone 2 0.00 Zone 2
0.00 Zone 3 0.00 Zone 3

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.03 (May 2020)

0.000

0.230

0.460

0.690

0.920

0.000

0.070

0.140

0.210

0.280

0.00 1.50 3.00 4.50 6.00

Vo
lu

m
e

(a
c-

ft
)

Ar
ea

(a
cr

es
)

Stage (ft.)

Area (acres) Volume (ac-ft)

0

2900

5800

8700

11600

0

5

10

15

20

0.00 1.50 3.00 4.50 6.00

Ar
ea

(s
q.

ft
.)

Le
ng

th
,W

id
th

(ft
.)

Stage (ft)

Length (ft) Width (ft) Area (sq.ft.)

CLH17 WQCV North_Detention_v4 03.xlsm, Basin 1/25/2021, 3:07 PM



  Project:
  Basin ID:

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

Zone 1 (WQCV) 1.74 0.225 Orifice Plate

Zone 2

Zone 3
Total (all zones) 0.225

User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain
Underdrain Orifice Invert Depth = N/A ft (distance below the filtration media surface) Underdrain Orifice Area = N/A ft2

Underdrain Orifice Diameter = N/A inches Underdrain Orifice Centroid = N/A feet

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) Calculated Parameters for Plate
Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 1.389E-02 ft2

Depth at top of Zone using Orifice Plate = 1.74 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 9.00 inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = 2.00 sq. inches (diameter = 1-9/16 inches) Elliptical Slot Area = N/A ft2

User Input:  Stage and Total Area of Each Orifice Row (numbered from lowest to highest)
Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)

Stage of Orifice Centroid (ft) 0.00 0.80 1.60
Orifice Area (sq. inches) 2.00 2.00 2.00

Row 9 (optional) Row 10 (optional) Row 11 (optional) Row 12 (optional) Row 13 (optional) Row 14 (optional) Row 15 (optional) Row 16 (optional)
Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

User Input:  Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Not Selected Not Selected Not Selected Not Selected

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

Depth at top of Zone using Vertical Orifice = ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = feet
Vertical Orifice Diameter = inches

User Input:  Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir (and No Outlet Pipe) Calculated Parameters for Overflow Weir
grate Not Selected Not Selected Not Selected Not Selected

Overflow Weir Front Edge Height, Ho = ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = feet
Overflow Weir Front Edge Length = feet Overflow Weir Slope Length = feet

Overflow Weir Grate Slope = H:V Grate Open Area / 100-yr Orifice Area =
Horiz. Length of Weir Sides = feet Overflow Grate Open Area w/o Debris = ft2

Overflow Grate Open Area % = %, grate open area/total area Overflow Grate Open Area w/ Debris = ft2

Debris Clogging % = %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Not Selected Not Selected Not Selected Not Selected

Depth to Invert of Outlet Pipe = ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = ft2

Circular Orifice Diameter = inches Outlet Orifice Centroid = feet
Half-Central Angle of Restrictor Plate on Pipe = N/A N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 2.50 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.76 feet

Spillway Crest Length = 10.00 feet Stage at Top of Freeboard = 4.26 feet
Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 0.24 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 0.72 acre-ft

Max Ponding Depth of Target Storage Volume = 1.74 feet Discharge at Top of Freeboard = 109.87 cfs
Routed Hydrograph Results

Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52 3.68

CUHP Runoff Volume (acre-ft) = 0.225 0.849 0.622 0.817 0.973 1.180 1.383 1.631 2.666
Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.622 0.817 0.973 1.180 1.383 1.631 2.666
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.1 0.1 0.2 1.6 3.3 5.3 14.0

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.01 0.02 0.15 0.30 0.49 1.28

Peak Inflow Q (cfs) = N/A N/A 8.8 11.5 13.5 17.4 20.8 25.1 41.2
Peak Outflow Q (cfs) = 0.2 66.0 3.4 6.0 7.9 13.3 16.6 21.9 40.2

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 47.3 44.7 8.2 5.1 4.1 2.9
Structure Controlling Flow = Plate Spillway Spillway Spillway Spillway Spillway Spillway Spillway Spillway

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

Time to Drain 97% of Inflow Volume (hours) = 40 42 44 42 40 38 36 34 27
Time to Drain 99% of Inflow Volume (hours) = 44 48 51 49 48 47 46 45 41

Maximum Ponding Depth (ft) = 1.74 4.78 2.71 2.81 2.87 3.02 3.09 3.20 3.50
Area at Maximum Ponding Depth (acres) = 0.16 0.26 0.19 0.19 0.19 0.20 0.20 0.20 0.21

Maximum Volume Stored (acre-ft) = 0.225 0.850 0.392 0.409 0.422 0.449 0.465 0.487 0.550

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

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.03 (May 2020)

Falcon Meadows at Bent Grass
WQCV Pond - North

Example Zone Configuration (Retention Pond)
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COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1Vert Orifice 2
Count_Underdrain = 0 0.11(diameter = 3/8 inch) 2 1 1

Count_WQPlate = 1 0.14(diameter = 7/16 inch)

Count_VertOrifice1 = 0 0.18(diameter = 1/2 inch) Outlet Plate 1 Outlet Plate 2 Drain Time Message Boolean

Count_VertOrifice2 = 0 0.24(diameter = 9/16 inch) 1 1 5yr, <72hr 0

Count_Weir1 = 0 0.29(diameter = 5/8 inch) >5yr, <120hr 0

Count_Weir2 = 0 0.36(diameter = 11/16 inch) Max Depth Row
Count_OutletPipe1 = 0 0.42(diameter = 3/4 inch) WQCV 175 Watershed Constraint Check
Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 272 Slope 0.030

COUNTA_2 (Standard FSD Setup)= 0 0.58(diameter = 7/8 inch) EURV 479 Shape 3.43
Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 282

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 288 Spillway Depth
Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 303 0.76

WQ Plate Flow at 100yr depth = 0.31 0.97(diameter = 1-1/8 inches) 50 Year 310
CLOG #1= 0% 1.08(diameter = 1-3/16 inches) 100 Year 321 1 Z1_Boolean

Cdw #1 = 1.20(diameter = 1-1/4 inches) 500 Year 351 1 Z2_Boolean
Cdo #1 = 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 1.45(diameter = 1-3/8 inches) 1 Opening Message
CLOG #2= 0% 1.59(diameter = 1-7/16 inches) Draintime Running

Cdw #2 = 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)
Cdo #2 = 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 0 0 0

Overflow Weir #2 Angle = 2.03(diameter = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean
Underdrain Q at 100yr depth = 0.00 2.20(diameter = 1-11/16 inches) Overflow Weir 1 0 0 0 Max Depth

VertOrifice1 Q at 100yr depth = 0.00 2.36(diameter = 1-3/4 inches) Overflow Weir 2 0 0 0 500yr Depth
VertOrifice2 Q at 100yr depth = 0.00 2.54(diameter = 1-13/16 inches) Outlet Pipe 1 0 0 0 Freeboard

2.72(diameter = 1-7/8 inches) Outlet Pipe 2 0 0 1 Spillway
Count_User_Hydrographs 0 2.90(diameter = 1-15/16 inches) 0 Spillway Length

CountA_3 (EURV & 100yr) = 0 3.09(diameter = 2 inches) FALSE Time Interval
CountA_4 (100yr Only) = 0 3.29(use rectangular openings) Button Visibility Boolean

COUNTA_5 (FSD Weir Only)= 0 0 WQCV Underdrain
COUNTA_6 (EURV Weir Only)= 0 1 WQCV Plate

0 EURV-WQCV Plate
Outlet1_Pulldown_Boolean 0 EURV-WQCV VertOriice
Outlet2_Pulldown_Boolean 0 Outlet 90% Qpeak
Outlet3_Pulldown_Boolean 0 Outlet Undetained

0 Weir Only 90% Qpeak
0 Five Year Ratio Plate
0 Five Year Ratio VertOrifice

EURV_draintime_user

Spillway Options
Offset
Overlapping

S-A-V-D Chart Axis Default X-axis Left Y-Axis Right Y-Axis
minimum bound 0.00 0 0
maximum bound 6.00 40,000 110

S-A-V-D Chart Axis Override X-axis Left Y-Axis Right Y-Axis
minimum bound
maximum bound

MHFD-Detention, Version 4.00 (December 2019)
DETENTION BASIN OUTLET STRUCTURE DESIGN
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Outflow Hydrograph Workbook Filename:

Inflow Hydrographs
The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP
Time Interval TIME WQCV [cfs] EURV [cfs] 2 Year [cfs] 5 Year [cfs] 10 Year [cfs] 25 Year [cfs] 50 Year [cfs] 100 Year [cfs] 500 Year [cfs]

5.00  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.12 0.01 0.70
0:15:00 0.00 0.00 1.04 1.69 2.10 1.41 1.76 1.72 3.13
0:20:00 0.00 0.00 3.70 4.86 5.71 3.60 4.20 4.50 7.06
0:25:00 0.00 0.00 7.52 9.95 12.01 7.45 8.51 9.15 14.81
0:30:00 0.00 0.00 8.78 11.52 13.54 15.28 18.32 20.76 34.73
0:35:00 0.00 0.00 8.17 10.54 12.30 17.44 20.83 25.10 41.19
0:40:00 0.00 0.00 7.38 9.34 10.86 16.66 19.87 23.98 39.26
0:45:00 0.00 0.00 6.43 8.26 9.66 14.77 17.55 21.72 35.71
0:50:00 0.00 0.00 5.61 7.34 8.47 13.30 15.76 19.38 32.07
0:55:00 0.00 0.00 4.91 6.42 7.45 11.52 13.58 16.97 28.11
1:00:00 0.00 0.00 4.39 5.70 6.68 9.95 11.66 14.89 24.68
1:05:00 0.00 0.00 4.04 5.23 6.19 8.75 10.21 13.31 22.17
1:10:00 0.00 0.00 3.59 4.86 5.78 7.69 8.95 11.36 18.81
1:15:00 0.00 0.00 3.17 4.38 5.37 6.81 7.89 9.72 15.94
1:20:00 0.00 0.00 2.78 3.85 4.78 5.84 6.74 8.02 13.03
1:25:00 0.00 0.00 2.42 3.36 4.07 4.96 5.70 6.51 10.48
1:30:00 0.00 0.00 2.12 2.96 3.48 4.08 4.66 5.19 8.25
1:35:00 0.00 0.00 1.92 2.70 3.09 3.33 3.77 4.09 6.38
1:40:00 0.00 0.00 1.83 2.41 2.87 2.84 3.20 3.36 5.19
1:45:00 0.00 0.00 1.78 2.20 2.73 2.55 2.87 2.93 4.49
1:50:00 0.00 0.00 1.74 2.05 2.62 2.36 2.66 2.66 4.02
1:55:00 0.00 0.00 1.55 1.93 2.50 2.23 2.51 2.47 3.69
2:00:00 0.00 0.00 1.37 1.79 2.29 2.15 2.41 2.34 3.45
2:05:00 0.00 0.00 1.07 1.40 1.78 1.67 1.88 1.79 2.63
2:10:00 0.00 0.00 0.82 1.06 1.35 1.26 1.42 1.33 1.94
2:15:00 0.00 0.00 0.62 0.81 1.02 0.95 1.07 1.00 1.46
2:20:00 0.00 0.00 0.47 0.61 0.77 0.72 0.81 0.76 1.10
2:25:00 0.00 0.00 0.35 0.45 0.57 0.53 0.60 0.57 0.82
2:30:00 0.00 0.00 0.26 0.33 0.42 0.39 0.44 0.42 0.60
2:35:00 0.00 0.00 0.19 0.23 0.30 0.29 0.32 0.31 0.44
2:40:00 0.00 0.00 0.13 0.17 0.22 0.21 0.23 0.22 0.32
2:45:00 0.00 0.00 0.09 0.11 0.15 0.14 0.16 0.15 0.22
2:50:00 0.00 0.00 0.05 0.07 0.09 0.09 0.10 0.10 0.14
2:55:00 0.00 0.00 0.02 0.04 0.05 0.05 0.05 0.05 0.07
3:00:00 0.00 0.00 0.01 0.02 0.02 0.02 0.02 0.02 0.03
3:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Project:

Basin ID:

Depth Increment = 1.00 ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 15,667 0.360

Selected BMP Type = EDB 6925 -- 1.00 -- -- -- 18,940 0.435 17,303 0.397

Watershed Area = 66.05 acres 6926 -- 2.00 -- -- -- 23,065 0.530 38,306 0.879

Watershed Length = 3,588 ft 6927 -- 3.00 -- -- -- 28,013 0.643 63,845 1.466
Watershed Length to Centroid = 1,500 ft 2928 -- 4.00 -- -- -- 33,794 0.776 94,748 2.175

Watershed Slope = 0.030 ft/ft 6929 -- 5.00 -- -- -- 40,427 0.928 131,859 3.027
Watershed Imperviousness = 29.50% percent -- -- -- --

Percentage Hydrologic Soil Group A = 100.0% percent -- -- -- --
Percentage Hydrologic Soil Group B = 0.0% percent -- -- -- --

Percentage Hydrologic Soil Groups C/D = 0.0% percent -- -- -- --
Target WQCV Drain Time = 40.0 hours -- -- -- --

Location for 1-hr Rainfall Depths = User Input -- -- -- --
-- -- -- --
-- -- -- --

Optional User Overrides -- -- -- --
Water Quality Capture Volume (WQCV) = 0.825 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 1.938 acre-feet acre-feet -- -- -- --
2-yr Runoff Volume (P1 = 1.19 in.) = 1.351 acre-feet 1.19 inches -- -- -- --
5-yr Runoff Volume (P1 = 1.5 in.) = 1.865 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 2.297 acre-feet 1.75 inches -- -- -- --
25-yr Runoff Volume (P1 = 2 in.) = 3.405 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 4.438 acre-feet 2.25 inches -- -- -- --
100-yr Runoff Volume (P1 = 2.52 in.) = 5.824 acre-feet 2.52 inches -- -- -- --
500-yr Runoff Volume (P1 = 3.68 in.) = 11.682 acre-feet 3.68 inches -- -- -- --
Approximate 2-yr Detention Volume = 1.218 acre-feet -- -- -- --
Approximate 5-yr Detention Volume = 1.625 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 2.033 acre-feet -- -- -- --
Approximate 25-yr Detention Volume = 2.571 acre-feet -- -- -- --
Approximate 50-yr Detention Volume = 2.976 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 3.638 acre-feet -- -- -- --
-- -- -- --

Define Zones and Basin Geometry -- -- -- --
Zone 1 Volume (WQCV) = 0.825 acre-feet -- -- -- --

Select Zone 2 Storage Volume (Optional) = acre-feet -- -- -- --
Select Zone 3 Storage Volume (Optional) = acre-feet -- -- -- --

Total Detention Basin Volume = 0.825 acre-feet -- -- -- --
Initial Surcharge Volume (ISV) = user ft 3 -- -- -- --
Initial Surcharge Depth (ISD) = user ft -- -- -- --

Total Available Detention Depth (Htotal) = user ft -- -- -- --
Depth of Trickle Channel (HTC) = user ft -- -- -- --
Slope of Trickle Channel (STC) = user ft/ft -- -- -- --

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --
Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

-- -- -- --
Initial Surcharge Area (AISV) = user ft 2 -- -- -- --

Surcharge Volume Length (LISV) = user ft -- -- -- --
Surcharge Volume Width (WISV) = user ft -- -- -- --

Depth of Basin Floor (HFLOOR) = user ft -- -- -- --
Length of Basin Floor (LFLOOR) = user ft -- -- -- --
Width of Basin Floor (WFLOOR) = user ft -- -- -- --

Area of Basin Floor (AFLOOR) = user ft 2 -- -- -- --
Volume of Basin Floor (VFLOOR) = user ft 3 -- -- -- --

Depth of Main Basin (HMAIN) = user ft -- -- -- --
Length of Main Basin (LMAIN) = user ft -- -- -- --
Width of Main Basin (WMAIN) = user ft -- -- -- --

Area of Main Basin (AMAIN) = user ft 2 -- -- -- --
Volume of Main Basin (VMAIN) = user ft 3 -- -- -- --

Calculated Total Basin Volume (Vtotal) = user acre-feet -- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

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)

Falcon Meadows at Bent Grass

WQCV Pond - South

MHFD-Detention, Version 4.03 (May 2020)

Volume
(ft 3)

Volume
(ac-ft)

Area
(acre)

Total detention
volume is less than
100-year volume.

After providing required inputs above including 1-hour rainfall
depths, click 'Run CUHP' to generate runoff hydrographs using

the embedded Colorado Urban Hydrograph Procedure.

Example Zone Configuration (Retention Pond)

CLH17 WQCV South_Detention_v4 03.xlsm, Basin 1/25/2021, 3:09 PM



1 User Defined Stage-Area Booleans for Message

1 Equal Stage-Area Inputs Watershed L:W
1 CountA Watershed Lc:L

Watershed Slope
0 Calc_S_TC Booleans for CUHP

1 CUHP Inputs Complete
H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV
0.00 Floor 0.00 Floor
1.90 Zone 1 (WQCV) 1.90 Zone 1 (WQCV)
0.00 Zone 2 0.00 Zone 2
0.00 Zone 3 0.00 Zone 3

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.03 (May 2020)
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  Project:
  Basin ID:

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

Zone 1 (WQCV) 1.90 0.825 Orifice Plate

Zone 2

Zone 3
Total (all zones) 0.825

User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain
Underdrain Orifice Invert Depth = N/A ft (distance below the filtration media surface) Underdrain Orifice Area = N/A ft2

Underdrain Orifice Diameter = N/A inches Underdrain Orifice Centroid = N/A feet

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) Calculated Parameters for Plate
Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 4.861E-02 ft2

Depth at top of Zone using Orifice Plate = 1.90 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 9.00 inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = 7.00 sq. inches (use rectangular openings) Elliptical Slot Area = N/A ft2

User Input:  Stage and Total Area of Each Orifice Row (numbered from lowest to highest)
Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)

Stage of Orifice Centroid (ft) 0.00 0.80 1.60
Orifice Area (sq. inches) 7.00 7.00 7.00

Row 9 (optional) Row 10 (optional) Row 11 (optional) Row 12 (optional) Row 13 (optional) Row 14 (optional) Row 15 (optional) Row 16 (optional)
Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

User Input:  Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Not Selected Not Selected Not Selected Not Selected

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

Depth at top of Zone using Vertical Orifice = ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = feet
Vertical Orifice Diameter = inches

User Input:  Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir (and No Outlet Pipe) Calculated Parameters for Overflow Weir
grate Not Selected Not Selected Not Selected Not Selected

Overflow Weir Front Edge Height, Ho = ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = feet
Overflow Weir Front Edge Length = feet Overflow Weir Slope Length = feet

Overflow Weir Grate Slope = H:V Grate Open Area / 100-yr Orifice Area =
Horiz. Length of Weir Sides = feet Overflow Grate Open Area w/o Debris = ft2

Overflow Grate Open Area % = %, grate open area/total area Overflow Grate Open Area w/ Debris = ft2

Debris Clogging % = %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Not Selected Not Selected Not Selected Not Selected

Depth to Invert of Outlet Pipe = ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = ft2

Circular Orifice Diameter = inches Outlet Orifice Centroid = feet
Half-Central Angle of Restrictor Plate on Pipe = N/A N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 3.50 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.95 feet

Spillway Crest Length = 20.00 feet Stage at Top of Freeboard = 4.45 feet
Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 0.84 acres

Freeboard above Max Water Surface = 0.00 feet Basin Volume at Top of Freeboard = 2.54 acre-ft

Max Ponding Depth of Target Storage Volume = 1.90 feet Discharge at Top of Freeboard = 65.34 cfs
Routed Hydrograph Results

Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52 3.68

CUHP Runoff Volume (acre-ft) = 0.825 1.938 1.351 1.865 2.297 3.405 4.438 5.824 11.682
Inflow Hydrograph Volume (acre-ft) = N/A N/A 1.351 1.865 2.297 3.405 4.438 5.824 11.682
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.4 0.8 1.1 9.8 19.6 32.5 84.9

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.01 0.02 0.15 0.30 0.49 1.29

Peak Inflow Q (cfs) = N/A N/A 12.2 17.1 21.3 35.3 47.8 64.0 128.3
Peak Outflow Q (cfs) = 0.7 5.2 0.9 1.1 4.7 16.5 28.4 45.8 114.2

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 1.5 4.4 1.7 1.5 1.4 1.3
Structure Controlling Flow = Plate Spillway Plate Plate Spillway Spillway Spillway Spillway Spillway

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

Time to Drain 97% of Inflow Volume (hours) = 40 48 46 49 50 46 43 40 29
Time to Drain 99% of Inflow Volume (hours) = 44 54 51 55 56 54 53 51 45

Maximum Ponding Depth (ft) = 1.90 3.69 2.55 3.28 3.65 3.89 4.06 4.26 4.84
Area at Maximum Ponding Depth (acres) = 0.52 0.73 0.59 0.68 0.73 0.76 0.78 0.81 0.90

Maximum Volume Stored (acre-ft) = 0.827 1.941 1.182 1.651 1.904 2.083 2.214 2.374 2.871

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

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.03 (May 2020)

Falcon Meadows at Bent Grass
WQCV Pond - South

Example Zone Configuration (Retention Pond)
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COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1Vert Orifice 2
Count_Underdrain = 0 0.11(diameter = 3/8 inch) 2 1 1

Count_WQPlate = 1 0.14(diameter = 7/16 inch)

Count_VertOrifice1 = 0 0.18(diameter = 1/2 inch) Outlet Plate 1 Outlet Plate 2 Drain Time Message Boolean

Count_VertOrifice2 = 0 0.24(diameter = 9/16 inch) 1 1 5yr, <72hr 0

Count_Weir1 = 0 0.29(diameter = 5/8 inch) >5yr, <120hr 0

Count_Weir2 = 0 0.36(diameter = 11/16 inch) Max Depth Row
Count_OutletPipe1 = 0 0.42(diameter = 3/4 inch) WQCV 191 Watershed Constraint Check
Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 256 Slope 0.030

COUNTA_2 (Standard FSD Setup)= 0 0.58(diameter = 7/8 inch) EURV 370 Shape 4.47
Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 329

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 366 Spillway Depth
Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 390 0.95

WQ Plate Flow at 100yr depth = 1.30 0.97(diameter = 1-1/8 inches) 50 Year 407
CLOG #1= 0% 1.08(diameter = 1-3/16 inches) 100 Year 427 1 Z1_Boolean

Cdw #1 = 1.20(diameter = 1-1/4 inches) 500 Year 485 1 Z2_Boolean
Cdo #1 = 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 1.45(diameter = 1-3/8 inches) 1 Opening Message
CLOG #2= 0% 1.59(diameter = 1-7/16 inches) Draintime Running

Cdw #2 = 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)
Cdo #2 = 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 0 0 0

Overflow Weir #2 Angle = 2.03(diameter = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean
Underdrain Q at 100yr depth = 0.00 2.20(diameter = 1-11/16 inches) Overflow Weir 1 0 0 0 Max Depth

VertOrifice1 Q at 100yr depth = 0.00 2.36(diameter = 1-3/4 inches) Overflow Weir 2 0 0 0 500yr Depth
VertOrifice2 Q at 100yr depth = 0.00 2.54(diameter = 1-13/16 inches) Outlet Pipe 1 0 0 0 Freeboard

2.72(diameter = 1-7/8 inches) Outlet Pipe 2 0 0 1 Spillway
Count_User_Hydrographs 0 2.90(diameter = 1-15/16 inches) 0 Spillway Length

CountA_3 (EURV & 100yr) = 0 3.09(diameter = 2 inches) FALSE Time Interval
CountA_4 (100yr Only) = 0 3.29(use rectangular openings) Button Visibility Boolean

COUNTA_5 (FSD Weir Only)= 0 0 WQCV Underdrain
COUNTA_6 (EURV Weir Only)= 0 1 WQCV Plate

0 EURV-WQCV Plate
Outlet1_Pulldown_Boolean 0 EURV-WQCV VertOriice
Outlet2_Pulldown_Boolean 0 Outlet 90% Qpeak
Outlet3_Pulldown_Boolean 0 Outlet Undetained

0 Weir Only 90% Qpeak
0 Five Year Ratio Plate
0 Five Year Ratio VertOrifice

EURV_draintime_user

Spillway Options
Offset
Overlapping

S-A-V-D Chart Axis Default X-axis Left Y-Axis Right Y-Axis
minimum bound 0.00 0 0
maximum bound 6.00 130,000 120

S-A-V-D Chart Axis Override X-axis Left Y-Axis Right Y-Axis
minimum bound
maximum bound

MHFD-Detention, Version 4.00 (December 2019)
DETENTION BASIN OUTLET STRUCTURE DESIGN
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Outflow Hydrograph Workbook Filename:

Inflow Hydrographs
The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP
Time Interval TIME WQCV [cfs] EURV [cfs] 2 Year [cfs] 5 Year [cfs] 10 Year [cfs] 25 Year [cfs] 50 Year [cfs] 100 Year [cfs] 500 Year [cfs]

5.00  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.08 0.01 0.49
0:15:00 0.00 0.00 0.66 1.08 1.36 0.93 1.22 1.17 2.41
0:20:00 0.00 0.00 2.70 3.64 4.39 2.84 3.40 3.61 6.34
0:25:00 0.00 0.00 7.15 10.47 13.36 6.99 8.83 9.86 18.69
0:30:00 0.00 0.00 10.96 15.74 19.72 20.21 27.61 33.65 70.54
0:35:00 0.00 0.00 12.17 17.12 21.31 31.15 42.17 54.90 110.97
0:40:00 0.00 0.00 12.12 16.81 20.82 35.35 47.78 63.29 126.34
0:45:00 0.00 0.00 11.48 15.83 19.47 35.23 47.41 64.02 128.28
0:50:00 0.00 0.00 10.74 14.86 18.20 33.47 44.65 60.56 122.65
0:55:00 0.00 0.00 10.11 13.98 17.07 31.17 41.45 56.41 115.35
1:00:00 0.00 0.00 9.53 13.13 16.01 28.88 38.24 52.55 108.08
1:05:00 0.00 0.00 9.04 12.39 15.14 26.77 35.31 48.95 101.49
1:10:00 0.00 0.00 8.55 11.82 14.52 24.72 32.52 44.98 93.68
1:15:00 0.00 0.00 8.06 11.23 13.97 22.92 30.05 41.12 85.46
1:20:00 0.00 0.00 7.56 10.57 13.22 21.12 27.56 37.24 76.82
1:25:00 0.00 0.00 7.07 9.87 12.27 19.31 25.05 33.41 68.26
1:30:00 0.00 0.00 6.57 9.18 11.27 17.49 22.55 29.79 60.21
1:35:00 0.00 0.00 6.11 8.53 10.34 15.71 20.09 26.30 52.60
1:40:00 0.00 0.00 5.73 7.89 9.62 14.06 17.84 23.16 46.40
1:45:00 0.00 0.00 5.47 7.41 9.13 12.82 16.26 20.93 41.86
1:50:00 0.00 0.00 5.29 7.02 8.72 11.90 15.07 19.23 38.07
1:55:00 0.00 0.00 5.01 6.65 8.30 11.14 14.04 17.74 34.70
2:00:00 0.00 0.00 4.69 6.29 7.83 10.43 13.08 16.36 31.58
2:05:00 0.00 0.00 4.26 5.74 7.12 9.49 11.86 14.75 28.17
2:10:00 0.00 0.00 3.81 5.13 6.33 8.47 10.54 13.06 24.73
2:15:00 0.00 0.00 3.37 4.54 5.57 7.47 9.26 11.44 21.45
2:20:00 0.00 0.00 2.96 3.99 4.85 6.52 8.03 9.91 18.32
2:25:00 0.00 0.00 2.58 3.47 4.19 5.62 6.86 8.42 15.29
2:30:00 0.00 0.00 2.22 2.97 3.56 4.75 5.73 6.98 12.33
2:35:00 0.00 0.00 1.88 2.50 2.96 3.91 4.64 5.57 9.47
2:40:00 0.00 0.00 1.55 2.05 2.41 3.11 3.61 4.22 6.79
2:45:00 0.00 0.00 1.24 1.64 1.91 2.37 2.65 2.98 4.70
2:50:00 0.00 0.00 0.97 1.28 1.53 1.71 1.90 2.09 3.42
2:55:00 0.00 0.00 0.79 1.05 1.28 1.29 1.45 1.55 2.55
3:00:00 0.00 0.00 0.67 0.89 1.08 1.03 1.15 1.19 1.91
3:05:00 0.00 0.00 0.57 0.75 0.91 0.84 0.93 0.93 1.43
3:10:00 0.00 0.00 0.48 0.63 0.77 0.68 0.75 0.73 1.07
3:15:00 0.00 0.00 0.41 0.53 0.65 0.57 0.62 0.58 0.80
3:20:00 0.00 0.00 0.35 0.45 0.55 0.47 0.51 0.46 0.61
3:25:00 0.00 0.00 0.29 0.38 0.45 0.38 0.41 0.37 0.49
3:30:00 0.00 0.00 0.24 0.31 0.37 0.31 0.33 0.30 0.39
3:35:00 0.00 0.00 0.20 0.25 0.29 0.25 0.27 0.24 0.31
3:40:00 0.00 0.00 0.16 0.20 0.23 0.20 0.21 0.19 0.24
3:45:00 0.00 0.00 0.12 0.15 0.18 0.15 0.16 0.14 0.18
3:50:00 0.00 0.00 0.09 0.12 0.14 0.11 0.12 0.10 0.12
3:55:00 0.00 0.00 0.07 0.09 0.10 0.08 0.08 0.07 0.08
4:00:00 0.00 0.00 0.05 0.06 0.07 0.05 0.05 0.05 0.05
4:05:00 0.00 0.00 0.03 0.04 0.04 0.03 0.03 0.02 0.02
4:10:00 0.00 0.00 0.02 0.02 0.02 0.02 0.01 0.01 0.01
4:15:00 0.00 0.00 0.01 0.01 0.01 0.01 0.00 0.00 0.00
4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Current Channel Calculations



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.035

Channel Slope 1.75 %

Left Side Slope 4.00 ft/ft (H:V)

Right Side Slope 4.00 ft/ft (H:V)

Discharge 850.00 ft³/s

Results

Normal Depth 4.68 ft

Flow Area 87.61 ft²

Wetted Perimeter 38.59 ft

Hydraulic Radius 2.27 ft

Top Width 37.44 ft

Critical Depth 4.89 ft

Critical Slope 0.01379 ft/ft

Velocity 9.70 ft/s

Velocity Head 1.46 ft

Specific Energy 6.14 ft

Froude Number 1.12

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 4.68 ft

Critical Depth 4.89 ft

Channel Slope 1.75 %

Critical Slope 0.01379 ft/ft

Worksheet for Ex Channel - Pr DBPS 100 Yr Flow-MR
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.035

Channel Slope 1.75 %

Left Side Slope 4.00 ft/ft (H:V)

Right Side Slope 4.00 ft/ft (H:V)

Discharge 925.00 ft³/s

Results

Normal Depth 4.83 ft

Flow Area 93.35 ft²

Wetted Perimeter 39.84 ft

Hydraulic Radius 2.34 ft

Top Width 38.65 ft

Critical Depth 5.06 ft

Critical Slope 0.01364 ft/ft

Velocity 9.91 ft/s

Velocity Head 1.53 ft

Specific Energy 6.36 ft

Froude Number 1.12

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 4.83 ft

Critical Depth 5.06 ft

Channel Slope 1.75 %

Critical Slope 0.01364 ft/ft

Worksheet for Ex Channel - Pr 100 Yr Flow-MR
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.050

Channel Slope 1.60 %

Left Side Slope 11.00 ft/ft (H:V)

Right Side Slope 12.00 ft/ft (H:V)

Discharge 850.00 ft³/s

Results

Normal Depth 3.64 ft

Flow Area 152.13 ft²

Wetted Perimeter 83.97 ft

Hydraulic Radius 1.81 ft

Top Width 83.66 ft

Critical Depth 3.21 ft

Critical Slope 0.03128 ft/ft

Velocity 5.59 ft/s

Velocity Head 0.49 ft

Specific Energy 4.12 ft

Froude Number 0.73

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 3.64 ft

Critical Depth 3.21 ft

Channel Slope 1.60 %

Critical Slope 0.03128 ft/ft

Worksheet for Ex Owl Place
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Future Channel Calculations



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.035

Channel Slope 0.30 %

Left Side Slope 4.00 ft/ft (H:V)

Right Side Slope 4.00 ft/ft (H:V)

Bottom Width 15.00 ft

Discharge 925.00 ft³/s

Results

Normal Depth 5.15 ft

Flow Area 183.50 ft²

Wetted Perimeter 57.49 ft

Hydraulic Radius 3.19 ft

Top Width 56.22 ft

Critical Depth 3.58 ft

Critical Slope 0.01368 ft/ft

Velocity 5.04 ft/s

Velocity Head 0.39 ft

Specific Energy 5.55 ft

Froude Number 0.49

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 5.15 ft

Critical Depth 3.58 ft

Channel Slope 0.30 %

Worksheet for Fut Channel - Pr 100 Yr Flow-MR
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Worksheet for Fut Channel - Pr 100 Yr Flow-MR
GVF Output Data

Critical Slope 0.01368 ft/ft

1/27/2021 4:58:54 PM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.035

Channel Slope 0.30 %

Left Side Slope 4.00 ft/ft (H:V)

Right Side Slope 4.00 ft/ft (H:V)

Bottom Width 35.00 ft

Discharge 925.00 ft³/s

Results

Normal Depth 3.86 ft

Flow Area 194.93 ft²

Wetted Perimeter 66.86 ft

Hydraulic Radius 2.92 ft

Top Width 65.91 ft

Critical Depth 2.52 ft

Critical Slope 0.01424 ft/ft

Velocity 4.75 ft/s

Velocity Head 0.35 ft

Specific Energy 4.21 ft

Froude Number 0.49

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 3.86 ft

Critical Depth 2.52 ft

Channel Slope 0.30 %

Worksheet for Fut Owl Place

1/28/2021 11:11:11 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]
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Worksheet for Fut Owl Place
GVF Output Data

Critical Slope 0.01424 ft/ft
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27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Current Culvert Calculations



HY-8 Culvert Analysis Report



Crossing Discharge Data
Discharge Selection Method: Specify Minimum, Design, and Maximum Flow
Minimum Flow: 0 cfs

Design Flow: 143 cfs
Maximum Flow: 143 cfs



Table 1 - Summary of Culvert Flows at Crossing: Bent Grass & Meridian Existing Ex

Pipe Cap Check

Headwater Elevation
(ft) Total Discharge (cfs)

Ex Culverts - Ex Pipe
Capacity Discharge

(cfs)
Roadway Discharge

(cfs) Iterations

6928.05 0.00 0.00 0.00 1
6929.11 14.30 14.30 0.00 1
6929.47 28.60 28.60 0.00 1
6929.76 42.90 42.90 0.00 1
6930.02 57.20 57.20 0.00 1
6930.29 71.50 71.50 0.00 1
6930.56 85.80 85.80 0.00 1
6930.86 100.10 100.10 0.00 1
6931.18 114.40 114.40 0.00 1
6931.53 128.70 128.70 0.00 1
6931.90 143.00 143.00 0.00 1
6931.90 143.03 143.03 0.00 Overtopping



Rating Curve Plot for Crossing: Bent Grass & Meridian Existing Ex Pipe Cap Check



Table 2 - Culvert Summary Table: Ex Culverts - Ex Pipe Capacity

********************************************************************************

Straight Culvert

Inlet Elevation (invert): 6928.05 ft,    Outlet Elevation (invert): 6927.34 ft

Culvert Length: 105.00 ft,    Culvert Slope: 0.0068

********************************************************************************

Total
Discharge

(cfs)

Culvert
Discharge

(cfs)

Headwater
Elevation

(ft)

Inlet
Control

Depth (ft)

Outlet
Control

Depth (ft)

Flow
Type

Normal
Depth (ft)

Critical
Depth (ft)

Outlet
Depth (ft)

Tailwater
Depth (ft)

Outlet
Velocity

(ft/s)

Tailwater
Velocity

(ft/s)

0.00 0.00 6928.05 0.000 0.000 0-NF 0.000 0.000 0.710 0.000 0.000 0.000
14.30 14.30 6929.11 0.753 1.061 1-S1t 0.481 0.558 1.722 1.012 0.851 3.494
28.60 28.60 6929.47 1.094 1.420 1-S1t 0.678 0.802 2.022 1.312 1.446 4.155
42.90 42.90 6929.76 1.388 1.709 1-S1t 0.835 0.995 2.237 1.527 1.997 4.598
57.20 57.20 6930.02 1.659 1.972 1-S1t 0.973 1.161 2.411 1.701 2.570 4.941
71.50 71.50 6930.29 1.913 2.237 1-S1f 1.100 1.303 2.417 1.850 3.213 5.225
85.80 85.80 6930.56 2.161 2.511 1-S1f 1.213 1.438 2.417 1.981 3.855 5.468

100.10 100.10 6930.86 2.415 2.810 1-S1f 1.321 1.562 2.417 2.098 4.498 5.683
114.40 114.40 6931.18 2.681 3.135 4-FFf 1.433 1.677 2.417 2.206 5.140 5.876
128.70 128.70 6931.53 2.968 3.481 4-FFf 1.545 1.783 2.417 2.306 5.783 6.052
143.00 143.00 6931.90 3.280 3.850 4-FFf 1.659 1.882 2.417 2.399 6.425 6.213



Culvert Performance Curve Plot: Ex Culverts - Ex Pipe Capacity



Water Surface Profile Plot for Culvert: Ex Culverts - Ex Pipe Capacity

Site Data - Ex Culverts - Ex Pipe Capacity
Site Data Option:  Culvert Invert Data
Inlet Station:  0.00 ft
Inlet Elevation:  6928.05 ft

Outlet Station:  105.00 ft
Outlet Elevation:  6927.34 ft
Number of Barrels:  3

Culvert Data Summary - Ex Culverts - Ex Pipe Capacity
Barrel Shape:  Elliptical

Barrel Span:  45.00 in
Barrel Rise:  29.00 in
Barrel Material:  Concrete

Embedment:  0.00 in
Barrel Manning's n:  0.0130
Culvert Type:  Straight

Inlet Configuration:  Square Edge with Headwall
Inlet Depression:  None



Table 3 - Downstream Channel Rating Curve (Crossing: Bent Grass & Meridian

Existing Ex Pipe Cap Check)

Tailwater Channel Data - Bent Grass & Meridian Existing Ex Pipe Cap Check
Tailwater Channel Option:  Triangular Channel
Side Slope (H:V):  4.00 (_:1)

Channel Slope:  0.0175
Channel Manning's n:  0.0350
Channel Invert Elevation:  6928.05 ft

Roadway Data for Crossing: Bent Grass & Meridian Existing Ex Pipe Cap Check
Roadway Profile Shape:  Constant Roadway Elevation

Crest Length:  80.00 ft
Crest Elevation:  6931.90 ft
Roadway Surface:  Paved

Roadway Top Width:  50.00 ft

Flow (cfs) Water Surface
Elev (ft) Depth (ft) Velocity (ft/s) Shear (psf) Froude Number

0.00 6928.05 0.00 0.00 0.00 0.00
14.30 6929.06 1.01 3.49 1.10 0.87
28.60 6929.36 1.31 4.16 1.43 0.90
42.90 6929.58 1.53 4.60 1.67 0.93
57.20 6929.75 1.70 4.94 1.86 0.94
71.50 6929.90 1.85 5.22 2.02 0.96
85.80 6930.03 1.98 5.47 2.16 0.97

100.10 6930.15 2.10 5.68 2.29 0.98
114.40 6930.26 2.21 5.88 2.41 0.99
128.70 6930.36 2.31 6.05 2.52 0.99
143.00 6930.45 2.40 6.21 2.62 1.00



HY-8 Culvert Analysis Report



Crossing Discharge Data
Discharge Selection Method: Specify Minimum, Design, and Maximum Flow
Minimum Flow: 0 cfs

Design Flow: 270 cfs
Maximum Flow: 850 cfs



Table 1 - Summary of Culvert Flows at Crossing: Bent Grass & Meridian Existing  Pr

DBPS Flows

Headwater Elevation
(ft) Total Discharge (cfs)

Ex Culverts - Pr
DBPS Flow

Discharge (cfs)
Roadway Discharge

(cfs) Iterations

6928.05 0.00 0.00 0.00 1
6930.55 85.00 85.00 0.00 1
6932.12 170.00 145.81 24.11 8
6932.55 270.00 143.20 126.70 5
6932.78 340.00 140.88 199.06 5
6933.02 425.00 138.39 286.31 4
6933.23 510.00 136.38 373.41 4
6933.43 595.00 134.77 460.09 4
6933.62 680.00 133.49 546.45 4
6933.79 765.00 132.46 632.08 3
6933.96 850.00 131.74 718.07 3
6931.90 143.05 143.05 0.00 Overtopping



Rating Curve Plot for Crossing: Bent Grass & Meridian Existing  Pr DBPS Flows



Table 2 - Culvert Summary Table: Ex Culverts - Pr DBPS Flow

********************************************************************************

Straight Culvert

Inlet Elevation (invert): 6928.05 ft,    Outlet Elevation (invert): 6927.34 ft

Culvert Length: 105.00 ft,    Culvert Slope: 0.0068

********************************************************************************

Total
Discharge

(cfs)

Culvert
Discharge

(cfs)

Headwater
Elevation

(ft)

Inlet
Control

Depth (ft)

Outlet
Control

Depth (ft)

Flow
Type

Normal
Depth (ft)

Critical
Depth (ft)

Outlet
Depth (ft)

Tailwater
Depth (ft)

Outlet
Velocity

(ft/s)

Tailwater
Velocity

(ft/s)

0.00 0.00 6928.05 0.000 0.000 0-NF 0.000 0.000 0.710 0.000 0.000 0.000
85.00 85.00 6930.55 2.148 2.496 1-S1f 1.207 1.431 2.417 1.974 3.819 5.456

170.00 145.81 6932.12 3.345 4.068 4-FFf 1.682 1.900 2.417 2.559 6.551 6.488
270.00 143.20 6932.55 3.285 4.499 4-FFf 1.660 1.883 2.417 3.044 6.434 7.283
340.00 140.88 6932.78 3.232 4.727 4-FFf 1.642 1.868 2.417 3.319 6.330 7.715
425.00 138.39 6933.02 3.176 4.968 4-FFf 1.622 1.851 2.417 3.609 6.218 8.158
510.00 136.38 6933.23 3.132 5.184 4-FFf 1.606 1.837 2.417 3.864 6.128 8.539
595.00 134.77 6933.43 3.097 5.383 4-FFf 1.593 1.826 2.417 4.094 6.055 8.874
680.00 133.49 6933.62 3.069 5.569 4-FFf 1.583 1.817 2.417 4.304 5.998 9.175
765.00 132.46 6933.79 3.047 5.744 4-FFf 1.574 1.810 2.417 4.499 5.951 9.449
850.00 131.74 6933.96 3.032 5.912 4-FFf 1.569 1.805 2.417 4.680 5.919 9.702



Culvert Performance Curve Plot: Ex Culverts - Pr DBPS Flow



Water Surface Profile Plot for Culvert: Ex Culverts - Pr DBPS Flow

Site Data - Ex Culverts - Pr DBPS Flow
Site Data Option:  Culvert Invert Data
Inlet Station:  0.00 ft
Inlet Elevation:  6928.05 ft

Outlet Station:  105.00 ft
Outlet Elevation:  6927.34 ft
Number of Barrels:  3

Culvert Data Summary - Ex Culverts - Pr DBPS Flow
Barrel Shape:  Elliptical

Barrel Span:  45.00 in
Barrel Rise:  29.00 in
Barrel Material:  Concrete

Embedment:  0.00 in
Barrel Manning's n:  0.0130
Culvert Type:  Straight

Inlet Configuration:  Square Edge with Headwall
Inlet Depression:  None



Table 3 - Downstream Channel Rating Curve (Crossing: Bent Grass & Meridian

Existing  Pr DBPS Flows)

Tailwater Channel Data - Bent Grass & Meridian Existing  Pr DBPS Flows
Tailwater Channel Option:  Triangular Channel
Side Slope (H:V):  4.00 (_:1)

Channel Slope:  0.0175
Channel Manning's n:  0.0350
Channel Invert Elevation:  6928.05 ft

Roadway Data for Crossing: Bent Grass & Meridian Existing  Pr DBPS Flows
Roadway Profile Shape:  Constant Roadway Elevation

Crest Length:  80.00 ft
Crest Elevation:  6931.90 ft
Roadway Surface:  Paved

Roadway Top Width:  50.00 ft

Flow (cfs) Water Surface
Elev (ft) Depth (ft) Velocity (ft/s) Shear (psf) Froude Number

0.00 6928.05 0.00 0.00 0.00 0.00
85.00 6930.02 1.97 5.46 2.16 0.97

170.00 6930.61 2.56 6.49 2.79 1.01
270.00 6931.09 3.04 7.28 3.32 1.04
340.00 6931.37 3.32 7.72 3.62 1.06
425.00 6931.66 3.61 8.16 3.94 1.07
510.00 6931.91 3.86 8.54 4.22 1.08
595.00 6932.14 4.09 8.87 4.47 1.09
680.00 6932.35 4.30 9.18 4.70 1.10
765.00 6932.55 4.50 9.45 4.91 1.11
850.00 6932.73 4.68 9.70 5.11 1.12



HY-8 Culvert Analysis Report

Crossing Discharge Data

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow

Minimum Flow: 25.8 cfs

Design Flow: 255 cfs

Maximum Flow: 275 cfs



Table 1 - Summary of Culvert Flows at Crossing: Add't Culverts for Add't Offsite Flow
Headwater Elevation 

(ft)
Total Discharge (cfs) New Ellp Culverts for 

Offsite Flow 
Discharge (cfs)

Roadway Discharge 
(cfs)

Iterations

6929.35 25.80 25.80 0.00 1

6930.04 50.72 50.72 0.00 1

6930.71 75.64 75.64 0.00 1

6931.51 100.56 100.56 0.00 1

6932.03 125.48 114.03 11.26 9

6932.17 150.40 117.27 32.97 6

6932.28 175.32 119.82 55.38 5

6932.38 200.24 120.43 79.53 4

6932.47 225.16 119.77 105.23 4

6932.58 255.00 118.96 135.95 4

6932.65 275.00 118.48 156.17 3

6931.90 110.74 110.74 0.00 Overtopping



Rating Curve Plot for Crossing: Add't Culverts for Add't Offsite Flow



Table 2 - Culvert Summary Table: New Ellp Culverts for Offsite Flow
Total 

Discharge 
(cfs)

Culvert 
Discharge 

(cfs)

Headwater 
Elevation (ft)

Inlet Control 
Depth (ft)

Outlet 
Control 

Depth (ft)

Flow 
Type

Normal 
Depth (ft)

Critical 
Depth (ft)

Outlet Depth 
(ft)

Tailwater 
Depth (ft)

Outlet 
Velocity 

(ft/s)

Tailwater 
Velocity 

(ft/s)

25.80 25.80 6929.35 1.303 0.658 1-JS1t 0.792 0.941 1.262 1.262 3.305 4.049

50.72 50.72 6930.04 1.993 1.327 1-S2n 1.139 1.348 1.150 1.626 7.371 4.795

75.64 75.64 6930.71 2.663 2.093 5-S2n 1.426 1.670 1.441 1.889 8.261 5.299

100.56 100.56 6931.51 3.464 3.007 5-S2n 1.723 1.932 1.737 2.102 8.884 5.690

125.48 114.03 6932.03 3.982 3.650 5-JS1t 1.905 2.046 2.284 2.284 7.861 6.014

150.40 117.27 6932.17 4.116 3.930 4-FFf 1.955 2.070 2.417 2.445 7.904 6.292

175.32 119.82 6932.28 4.225 4.171 4-FFf 1.998 2.088 2.417 2.589 8.075 6.538

200.24 120.43 6932.38 4.252 4.327 4-FFf 2.009 2.093 2.417 2.721 8.117 6.759

225.16 119.77 6932.47 4.223 4.424 4-FFf 1.997 2.088 2.417 2.844 8.072 6.960

255.00 118.96 6932.58 4.188 4.529 4-FFf 1.982 2.082 2.417 2.980 8.018 7.180

275.00 118.48 6932.65 4.168 4.596 4-FFf 1.974 2.079 2.417 3.065 7.985 7.317



********************************************************************************

Straight Culvert

Inlet Elevation (invert): 6928.05 ft,    Outlet Elevation (invert): 6927.34 ft

Culvert Length: 105.00 ft,    Culvert Slope: 0.0068

********************************************************************************



Culvert Performance Curve Plot: New Ellp Culverts for Offsite Flow



Water Surface Profile Plot for Culvert: New Ellp Culverts for Offsite Flow

Site Data - New Ellp Culverts for Offsite Flow

Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  6928.05 ft

Outlet Station:  105.00 ft

Outlet Elevation:  6927.34 ft

Number of Barrels:  2

Culvert Data Summary - New Ellp Culverts for Offsite Flow

Barrel Shape:  Elliptical

Barrel Span:  45.00 in

Barrel Rise:  29.00 in

Barrel Material:  Concrete

Embedment:  0.00 in

Barrel Manning's n:  0.0130

Culvert Type:  Straight

Inlet Configuration:  Square Edge with Headwall

Inlet Depression:  None



Table 3 - Downstream Channel Rating Curve (Crossing: Add't Culverts for Add't 
Offsite Flow)Flow (cfs) Water Surface 

Elev (ft)
Depth (ft) Velocity (ft/s) Shear (psf) Froude Number

25.80 6928.60 1.26 4.05 1.38 0.90
50.72 6928.97 1.63 4.79 1.78 0.94
75.64 6929.23 1.89 5.30 2.06 0.96
100.56 6929.44 2.10 5.69 2.30 0.98
125.48 6929.62 2.28 6.01 2.49 0.99
150.40 6929.78 2.44 6.29 2.67 1.00
175.32 6929.93 2.59 6.54 2.83 1.01
200.24 6930.06 2.72 6.76 2.97 1.02
225.16 6930.18 2.84 6.96 3.11 1.03
255.00 6930.32 2.98 7.18 3.25 1.04
275.00 6930.41 3.07 7.32 3.35 1.04



Tailwater Channel Data - Add't Culverts for Add't Offsite Flow

Tailwater Channel Option:  Triangular Channel

Side Slope (H:V):  4.00 (_:1)

Channel Slope:  0.0175

Channel Manning's n:  0.0350

Channel Invert Elevation:  6927.34 ft

Roadway Data for Crossing: Add't Culverts for Add't Offsite Flow

Roadway Profile Shape:  Constant Roadway Elevation

Crest Length:  80.00 ft

Crest Elevation:  6931.90 ft

Roadway Surface:  Paved

Roadway Top Width:  50.00 ft



HY-8 Culvert Analysis Report

Existing Culverts @ Owl Place



Crossing Discharge Data
Discharge Selection Method: Specify Minimum, Design, and Maximum Flow
Minimum Flow: 248.6 cfs

Design Flow: 850 cfs
Maximum Flow: 925 cfs



Table 1 - Summary of Culvert Flows at Crossing: Owl Place - Ex Culvert Fut DBPS

Flow (850 cfs)

Headwater Elevation
(ft) Total Discharge (cfs) Ex Twin 36-IN CMPs

Discharge (cfs)
Roadway Discharge

(cfs) Iterations

6913.60 248.60 109.05 139.42 7
6913.77 316.24 111.86 204.26 5
6913.92 383.88 114.62 268.95 4
6914.07 451.52 116.94 334.34 4
6914.20 519.16 118.93 400.05 4
6914.33 586.80 121.04 465.66 4
6914.45 654.44 122.77 531.61 4
6914.57 722.08 123.99 597.68 3
6914.69 789.72 124.68 664.77 3
6914.79 850.00 125.03 724.82 3
6914.91 925.00 125.07 799.85 3
6913.00 97.95 97.95 0.00 Overtopping



Rating Curve Plot for Crossing: Owl Place - Ex Culvert Fut DBPS Flow (850 cfs)



Table 2 - Culvert Summary Table: Ex Twin 36-IN CMPs

********************************************************************************

Straight Culvert

Inlet Elevation (invert): 6908.50 ft,    Outlet Elevation (invert): 6908.00 ft

Culvert Length: 50.50 ft,    Culvert Slope: 0.0099

********************************************************************************

Total
Discharge

(cfs)

Culvert
Discharge

(cfs)

Headwater
Elevation

(ft)

Inlet
Control

Depth (ft)

Outlet
Control

Depth (ft)

Flow
Type

Normal
Depth (ft)

Critical
Depth (ft)

Outlet
Depth (ft)

Tailwater
Depth (ft)

Outlet
Velocity

(ft/s)

Tailwater
Velocity

(ft/s)

248.60 109.05 6913.60 5.096 5.078 7-M2c 3.000 2.397 2.397 2.361 9.005 4.055
316.24 111.86 6913.77 5.258 5.271 7-M2c 3.000 2.425 2.425 2.584 9.136 4.306
383.88 114.62 6913.92 5.423 5.421 7-M2c 3.000 2.452 2.452 2.779 9.267 4.520
451.52 116.94 6914.07 5.565 5.567 7-M2c 3.000 2.474 2.474 2.953 9.379 4.707
519.16 118.93 6914.20 5.689 5.702 7-M2c 3.000 2.492 2.492 3.112 9.476 4.874
586.80 121.04 6914.33 5.824 5.831 7-M2c 3.000 2.511 2.511 3.258 9.579 5.026
654.44 122.77 6914.45 5.937 5.954 7-M2t 3.000 2.526 2.624 3.394 9.362 5.165
722.08 123.99 6914.57 6.017 6.071 7-M2t 3.000 2.536 2.752 3.522 9.130 5.293
789.72 124.68 6914.69 6.063 6.187 7-M2t 3.000 2.542 2.872 3.642 8.951 5.413
850.00 125.03 6914.79 6.087 6.287 7-M2t 3.000 2.545 2.974 3.744 8.856 5.513
925.00 125.07 6914.91 6.090 6.408 4-FFf 3.000 2.545 3.000 3.864 8.847 5.631



Culvert Performance Curve Plot: Ex Twin 36-IN CMPs



Water Surface Profile Plot for Culvert: Ex Twin 36-IN CMPs

Site Data - Ex Twin 36-IN CMPs
Site Data Option:  Culvert Invert Data
Inlet Station:  0.00 ft
Inlet Elevation:  6908.50 ft

Outlet Station:  50.50 ft
Outlet Elevation:  6908.00 ft
Number of Barrels:  2

Culvert Data Summary - Ex Twin 36-IN CMPs
Barrel Shape:  Circular

Barrel Diameter:  3.00 ft
Barrel Material:  Corrugated Steel
Embedment:  0.00 in

Barrel Manning's n:  0.0240
Culvert Type:  Straight
Inlet Configuration:  Thin Edge Projecting

Inlet Depression:  None



Table 3 - Downstream Channel Rating Curve (Crossing: Owl Place - Ex Culvert Fut

DBPS Flow (850 cfs))

Tailwater Channel Data - Owl Place - Ex Culvert Fut DBPS Flow (850 cfs)
Tailwater Channel Option:  Triangular Channel
Side Slope (H:V):  11.00 (_:1)

Channel Slope:  0.0150
Channel Manning's n:  0.0500
Channel Invert Elevation:  6907.23 ft

Roadway Data for Crossing: Owl Place - Ex Culvert Fut DBPS Flow (850 cfs)
Roadway Profile Shape:  Constant Roadway Elevation

Crest Length:  100.00 ft
Crest Elevation:  6913.00 ft
Roadway Surface:  Paved

Roadway Top Width:  28.00 ft

Flow (cfs) Water Surface
Elev (ft) Depth (ft) Velocity (ft/s) Shear (psf) Froude Number

248.60 6909.59 2.36 4.05 2.21 0.66
316.24 6909.81 2.58 4.31 2.42 0.67
383.88 6910.01 2.78 4.52 2.60 0.68
451.52 6910.18 2.95 4.71 2.76 0.68
519.16 6910.34 3.11 4.87 2.91 0.69
586.80 6910.49 3.26 5.03 3.05 0.69
654.44 6910.62 3.39 5.16 3.18 0.70
722.08 6910.75 3.52 5.29 3.30 0.70
789.72 6910.87 3.64 5.41 3.41 0.71
850.00 6910.97 3.74 5.51 3.50 0.71
925.00 6911.09 3.86 5.63 3.62 0.71



Future Culvert Calculations



HY-8 Culvert Analysis Report

Future Culvert @ Bent Grass
Meadows Drive/Meridian Road



Crossing Discharge Data
Discharge Selection Method: Specify Minimum, Design, and Maximum Flow
Minimum Flow: 298 cfs

Design Flow: 850 cfs
Maximum Flow: 925 cfs



Table 1 - Summary of Culvert Flows at Crossing: Bent Grass & Meridian Future - Fut

DBPS Flow (850 cfs)

Headwater Elevation
(ft) Total Discharge (cfs) Future Culvert - Fut

Flow Discharge (cfs)
Roadway Discharge

(cfs) Iterations

6927.25 298.00 298.00 0.00 1
6927.54 360.70 360.70 0.00 1
6927.82 423.40 423.40 0.00 1
6928.08 486.10 486.10 0.00 1
6928.34 548.80 548.80 0.00 1
6928.58 611.50 611.50 0.00 1
6928.83 674.20 674.20 0.00 1
6929.08 736.90 736.90 0.00 1
6929.33 799.60 799.60 0.00 1
6929.53 850.00 850.00 0.00 1
6929.85 925.00 925.00 0.00 1
6931.50 1258.18 1258.18 0.00 Overtopping



Rating Curve Plot for Crossing: Bent Grass & Meridian Future - Fut DBPS Flow (850
cfs)



Table 2 - Culvert Summary Table: Future Culvert - Fut Flow

********************************************************************************

Straight Culvert

Inlet Elevation (invert): 6925.11 ft,    Outlet Elevation (invert): 6924.83 ft

Culvert Length: 95.00 ft,    Culvert Slope: 0.0029

********************************************************************************

Total
Discharge

(cfs)

Culvert
Discharge

(cfs)

Headwater
Elevation

(ft)

Inlet
Control

Depth (ft)

Outlet
Control

Depth (ft)

Flow
Type

Normal
Depth (ft)

Critical
Depth (ft)

Outlet
Depth (ft)

Tailwater
Depth (ft)

Outlet
Velocity

(ft/s)

Tailwater
Velocity

(ft/s)

298.00 298.00 6927.25 2.138 1.250 1-S2n 1.356 1.391 1.356 0.729 6.866 7.728
360.70 360.70 6927.54 2.435 1.504 1-S2n 1.533 1.580 1.535 0.816 7.343 8.298
423.40 423.40 6927.82 2.712 1.759 1-S2n 1.699 1.758 1.702 0.897 7.773 8.808
486.10 486.10 6928.08 2.975 2.017 1-S2n 1.858 1.928 1.861 0.973 8.161 9.267
548.80 548.80 6928.34 3.228 2.281 1-S2n 2.010 2.090 2.015 1.045 8.513 9.688
611.50 611.50 6928.58 3.475 2.551 1-S2n 2.158 2.247 2.163 1.114 8.835 10.078
674.20 674.20 6928.83 3.719 2.828 1-S2n 2.301 2.398 2.307 1.180 9.133 10.441
736.90 736.90 6929.08 3.965 3.113 1-S2n 2.440 2.544 2.447 1.243 9.412 10.781
799.60 799.60 6929.33 4.216 3.406 5-S2n 2.576 2.687 2.583 1.304 9.673 11.102
850.00 850.00 6929.53 4.422 3.647 5-S2n 2.683 2.798 2.691 1.352 9.872 11.347
925.00 925.00 6929.85 4.740 4.018 5-S2n 2.839 2.961 2.848 1.420 10.151 11.695



Culvert Performance Curve Plot: Future Culvert - Fut Flow



Water Surface Profile Plot for Culvert: Future Culvert - Fut Flow

Site Data - Future Culvert - Fut Flow
Site Data Option:  Culvert Invert Data
Inlet Station:  0.00 ft
Inlet Elevation:  6925.11 ft

Outlet Station:  95.00 ft
Outlet Elevation:  6924.83 ft
Number of Barrels:  2

Culvert Data Summary - Future Culvert - Fut Flow
Barrel Shape:  Concrete Box

Barrel Span:  16.00 ft
Barrel Rise:  4.00 ft
Barrel Material:  Concrete

Embedment:  0.00 in
Barrel Manning's n:  0.0130
Culvert Type:  Straight

Inlet Configuration:  Square Edge (30-75º flare) Wingwall
Inlet Depression:  None



Table 3 - Downstream Channel Rating Curve (Crossing: Bent Grass & Meridian

Future - Fut DBPS Flow (850 cfs))

Tailwater Channel Data - Bent Grass & Meridian Future - Fut DBPS Flow (850 cfs)
Tailwater Channel Option:  Trapezoidal Channel
Bottom Width:  50.00 ft

Side Slope (H:V):  4.00 (_:1)
Channel Slope:  0.0545
Channel Manning's n:  0.0350

Channel Invert Elevation:  6924.83 ft

Roadway Data for Crossing: Bent Grass & Meridian Future - Fut DBPS Flow (850 cfs)
Roadway Profile Shape:  Constant Roadway Elevation
Crest Length:  80.00 ft
Crest Elevation:  6931.50 ft

Roadway Surface:  Paved
Roadway Top Width:  50.00 ft

Flow (cfs) Water Surface
Elev (ft) Depth (ft) Velocity (ft/s) Shear (psf) Froude Number

298.00 6925.56 0.73 7.73 2.48 1.64
360.70 6925.65 0.82 8.30 2.78 1.67
423.40 6925.73 0.90 8.81 3.05 1.69
486.10 6925.80 0.97 9.27 3.31 1.71
548.80 6925.88 1.05 9.69 3.56 1.73
611.50 6925.94 1.11 10.08 3.79 1.75
674.20 6926.01 1.18 10.44 4.01 1.77
736.90 6926.07 1.24 10.78 4.23 1.78
799.60 6926.13 1.30 11.10 4.44 1.79
850.00 6926.18 1.35 11.35 4.60 1.80
925.00 6926.25 1.42 11.70 4.83 1.82



HY-8 Culvert Analysis Report

Future Culvert @ Owl Place



Crossing Discharge Data
Discharge Selection Method: Specify Minimum, Design, and Maximum Flow
Minimum Flow: 248.6 cfs

Design Flow: 850 cfs
Maximum Flow: 925 cfs



Table 1 - Summary of Culvert Flows at Crossing: Owl Place - Fut RCBC FutDBPS

Flow (850 cfs)

Headwater Elevation
(ft) Total Discharge (cfs) Fut 20 X 4 RCBC

Discharge (cfs)
Roadway Discharge

(cfs) Iterations

6911.34 248.60 248.60 0.00 1
6911.83 316.24 316.24 0.00 1
6912.30 383.88 383.88 0.00 1
6912.76 451.52 451.52 0.00 1
6913.24 519.16 519.16 0.00 1
6913.75 586.80 586.80 0.00 1
6914.29 654.44 654.44 0.00 1
6914.88 722.08 722.08 0.00 1
6915.52 789.72 789.72 0.00 1
6916.14 850.00 850.00 0.00 1
6916.99 925.00 925.00 0.00 1
6917.00 926.05 926.05 0.00 Overtopping



Rating Curve Plot for Crossing: Owl Place - Fut RCBC FutDBPS Flow (850 cfs)



Table 2 - Culvert Summary Table: Fut 20 X 4 RCBC

********************************************************************************

Straight Culvert

Inlet Elevation (invert): 6908.50 ft,    Outlet Elevation (invert): 6908.00 ft

Culvert Length: 50.50 ft,    Culvert Slope: 0.0099

********************************************************************************

Total
Discharge

(cfs)

Culvert
Discharge

(cfs)

Headwater
Elevation

(ft)

Inlet
Control

Depth (ft)

Outlet
Control

Depth (ft)

Flow
Type

Normal
Depth (ft)

Critical
Depth (ft)

Outlet
Depth (ft)

Tailwater
Depth (ft)

Outlet
Velocity

(ft/s)

Tailwater
Velocity

(ft/s)

248.60 248.60 6911.34 2.843 2.102 1-JS1t 1.044 1.687 2.361 2.361 5.265 4.055
316.24 316.24 6911.83 3.331 2.474 1-S2n 1.214 1.980 1.476 2.584 10.714 4.306
383.88 383.88 6912.30 3.797 2.853 1-S2n 1.371 2.253 1.700 2.779 11.287 4.520
451.52 451.52 6912.76 4.262 3.248 5-S2n 1.520 2.511 1.915 2.953 11.788 4.707
519.16 519.16 6913.24 4.740 3.662 5-S2n 1.661 2.756 2.122 3.112 12.232 4.874
586.80 586.80 6913.75 5.245 4.100 5-S2n 1.795 2.990 2.321 3.258 12.639 5.026
654.44 654.44 6914.29 5.789 4.564 5-S2n 1.925 3.216 2.514 3.394 13.018 5.165
722.08 722.08 6914.88 6.379 5.054 5-S2n 2.051 3.434 2.702 3.522 13.362 5.293
789.72 789.72 6915.52 7.022 5.754 5-S2n 2.173 3.645 2.885 3.642 13.688 5.413
850.00 850.00 6916.14 7.644 6.231 5-S2n 2.279 3.828 3.044 3.744 13.961 5.513
925.00 925.00 6916.99 8.487 6.835 5-S2n 2.407 4.000 3.238 3.864 14.285 5.631



Culvert Performance Curve Plot: Fut 20 X 4 RCBC



Water Surface Profile Plot for Culvert: Fut 20 X 4 RCBC

Site Data - Fut 20 X 4 RCBC
Site Data Option:  Culvert Invert Data
Inlet Station:  0.00 ft
Inlet Elevation:  6908.50 ft

Outlet Station:  50.50 ft
Outlet Elevation:  6908.00 ft
Number of Barrels:  1

Culvert Data Summary - Fut 20 X 4 RCBC
Barrel Shape:  Concrete Box

Barrel Span:  20.00 ft
Barrel Rise:  4.00 ft
Barrel Material:  Concrete

Embedment:  0.00 in
Barrel Manning's n:  0.0120
Culvert Type:  Straight

Inlet Configuration:  Square Edge (90 & 15º flare) Wingwall
Inlet Depression:  None



Table 3 - Downstream Channel Rating Curve (Crossing: Owl Place - Fut RCBC

FutDBPS Flow (850 cfs))

Tailwater Channel Data - Owl Place - Fut RCBC FutDBPS Flow (850 cfs)
Tailwater Channel Option:  Triangular Channel
Side Slope (H:V):  11.00 (_:1)

Channel Slope:  0.0150
Channel Manning's n:  0.0500
Channel Invert Elevation:  6908.00 ft

Roadway Data for Crossing: Owl Place - Fut RCBC FutDBPS Flow (850 cfs)
Roadway Profile Shape:  Constant Roadway Elevation

Crest Length:  100.00 ft
Crest Elevation:  6917.00 ft
Roadway Surface:  Paved

Roadway Top Width:  28.00 ft

Flow (cfs) Water Surface
Elev (ft) Depth (ft) Velocity (ft/s) Shear (psf) Froude Number

248.60 6910.36 2.36 4.05 2.21 0.66
316.24 6910.58 2.58 4.31 2.42 0.67
383.88 6910.78 2.78 4.52 2.60 0.68
451.52 6910.95 2.95 4.71 2.76 0.68
519.16 6911.11 3.11 4.87 2.91 0.69
586.80 6911.26 3.26 5.03 3.05 0.69
654.44 6911.39 3.39 5.16 3.18 0.70
722.08 6911.52 3.52 5.29 3.30 0.70
789.72 6911.64 3.64 5.41 3.41 0.71
850.00 6911.74 3.74 5.51 3.50 0.71
925.00 6911.86 3.86 5.63 3.62 0.71



APPENDIX D
Drainage Maps
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