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ENGINEER’S STATEMENT

The attached drainage plan and report were prepared under my direction and supervision and are correct
to the best of my knowledge and belief.  Said drainage report has been prepared according to the criteria
established by the County for drainage reports and said report is in conformity with the applicable master
plan of the drainage basin.  I accept responsibility for any liability caused by any negligent acts, errors or
omissions on my part in preparing this report.

Charlene Durham, PE 36727 Date
For and on behalf of Galloway & Company, Inc.

DEVELOPER’S CERTIFICATION

I, The developer, have read and will comply with all of the requirements specified in this drainage report
and plan.

By:
Date

Address: Great Dane Ventures, LLC
5903 High Noon Ave
Colorado Springs, CO 80923

EL PASO COUNTY CERTIFICATION

Filed in accordance with the requirements of the Drainage Criteria Manual, Volumes 1 and 2, El Paso
County Engineering Criteria Manual and Land Development Code as amended.

Jennifer Irvine, P.E. Date
County Engineer/ECM Administrator

Conditions:
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I. Purpose
This document is for the proposed development of Lot 2 Elm Grove Villa Subdivision, located at 1875
Main Street, with the construction of a new 75’ x 160’ office building with associated parking. The purpose
of this Final Drainage Report is to identify on and offsite drainage patterns, locate and identify tributary or
upstream drainage features and facilities that impact the site, and to identify which types of drainage
facilities will be needed and where they will be located.

II. General Description
Lot 2 of Elm Grove Villa Subdivision is approximately 1.62 acres of undeveloped land, located 1875 Main
Street, Colorado Springs within El Paso County, Colorado.  The project site is located east of Main Street,
which is also designated as Hancock Expressway and south/southwest of Bradley Road. The parcel
number for the site is 6501312002 and is currently zoned CC CAD-O. South of the site is multi-family
residential development and commercial property is to the west. Canal No. 4 runs parallel and on the
opposite side of Bradley Road. A Vicinity Map is included in Appendix A.

The existing site is currently vacant. An existing asphalt access exists, located between two existing
commercial properties, off of Main Street. The site generally drains from the northeast to the southwest at
approximately 2%.

The existing soil types within the proposed site as determined by the NRCS Web Soil Survey for El Paso
County Area consist of Blakeland loamy sand.  This soil type is defined as having a hydrologic soil group
of A. See the soils map included in Appendix A.

There are no major drainage ways or irrigation facilities located on the site. There is an existing inlet
located near the southeast portion of the site. This structure is filled with debris and dirt and no outlet or
invert information was able to be determined. A second inlet is located near the northwest section of the
site. This structure has an existing pipe entering on the northeast and a pipe releasing flows to the
southwest.

III. Previous Reports
The proposed site has been included in a previous drainage report for the Elm Grove Villa Subdivision.  A
copy of this report has been included in Appendix A.

1. Drainage Report for Elm Grove Villa, by Weiss Consulting Engineers, February 1983.

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
Section 3.2.1 of Chapter 13 of the City of Colorado Springs/El Paso County Drainage Criteria Manual as
revised in May 2014 and the El Paso County Engineering Criteria Manual (ECM) as revised in July 2019.

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.
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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 streets, roofs, and lawns coefficients found in Table 6-6 of the manual.

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

The UD-Detention spreadsheet was utilized for sizing the water quality orifices on the proposed water
quality portion of the regional detention pond.  This spreadsheet was also utilized for the design of the
proposed water quality pond.

Flow Master was utilized to size drainage swales, curb cuts and other drainage features.

V. Existing Drainage Conditions
The proposed project site is located within the Security Drainage Basin and was studied as part of the
Drainage Report for Elm Grove Villa. In this report, there are two major drainage basins (A-6 & A-7) which
account for the project site. In this report, each basin was released to the south, at opposite corners of the
project site, onto the existing Elm Grove Villas townhome site. As the development site is higher than the
development to the south, the flow from Basins A-6 and A-7 were added together to get a total release
rate for the site. Basin A-6 had flows of 3.0 and 5.9 cfs for the 5 and 100-year flows and Basin A-7 had
flows of 2.7 and 5.4 cfs for the 5 and 100-year flows. Basin A-5 represented the off-site basin, associated
with Bradley Road, along the northeast property line. The previous report did not account for any of the
off site flow traveling through the site. This gives a combined release rate of 5.7 cfs and 11.3 cfs exiting
the project site through the existing inlet and into the concrete channel.

This approved report has flows of 20.7 cfs for the minor storm and 32.5 cfs for the major storm from an
existing storm system entering just downstream of the site into the existing concrete channel. The existing
channel also accepts an assumed flow of 8.7 cfs and 14.0 cfs from Basin A-3 to the west. As no flow was
specifically given for this pipe, flows from Basin A-3 were assumed. With these additional flows and the
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site flows, the existing downstream channel had a flow of 35.1 cfs and 57.8 cfs for the 5 and 100-year
storms. An analysis of the channel (6’ cross pan with street section) has been included in Appendix C.
The channel will have a flow depth of 0.72’ and a top width of 29.47’. This will keep the flow just short of
the existing curb and gutter on the east side but will use the full “roadway” section to convey flows.

An updated existing conditions basin map has been prepared for the development site. An existing
drainage map is included in Appendix E and the basins are described below.

Basin OS-1 (0.34 AC, Q5 = 1.0 cfs, Q100 = 2.0 cfs) is associated with the off-site basin encompassing
Bradley Road along the northeast property line. This accounts for flows which will release directly onto
the site.

Basin E-1 (0.02 AC, Q5 = 0.1 cfs, Q100 = 0.2 cfs): is associated with the western most portion of the
existing drive access off of Main Street. This basin releases back towards the west into Main Street,
where it is intercepted by an existing inlet.

Basin E-2 (0.10 AC, Q5 = 0.5 cfs, Q100 = 0.9 cfs): is the remainder of the existing drive access. This basin
flows directly to the south, remaining in the existing asphalt parking lot. It is assumed that this flow is
intercepted by one of the 2 existing storm sewer systems which release into the existing drainage channel
south of the site.

Basin E-3 (0.14 AC, Q5 = 0.1 cfs, Q100 = 0.4 cfs): is a portion of the site, just east of the drive access,
which flows directly to the existing drainage inlet at the southwest corner at DP 6. This intercepted flow
will release through an existing 18” RCP to the existing drainage channel in the townhome development
to the south.

Basin E-4 (1.19 AC, Q5 = 0.5 cfs, Q100 = 3.5 cfs): is the bulk of the site which drains towards a local low
point with an existing area inlet. This inlet is currently filled with dirt and debris, so no outlet direction or
invert information was determined. It was assumed that this flow will combine flow from Basin E-3 at DP
6. Flows are released through the existing pipe to the drainage channel to the south.

Basin E-5 (0.02 AC, Q5 = 0.0 cfs, Q100 = 0.1 cfs): is along the eastern property line and consists of the
area between the existing fence and the property line. There is an existing concrete block wall, which has
this basin “sitting” several feet below the overall project site. It is assumed this flow will travel along the
property line to the south releasing directly offsite.

Basin E-6 (0.05 AC, Q5 = 0.0 cfs, Q100 = 0.2 cfs): is located along the southern boundary line and
consists of the area between the existing fence and the property line. There is an existing concrete block
wall, which has this basin “sitting” several feet below the overall project site. It is assumed this flow will
travel along the property line to the northwest, releasing directly offsite.

Total flows leaving the development site at DP 6 (Basins OS-1, and E-3 thru E-6) are 1.2 cfs for the 5-
year storm and 3.0 cfs for the 100-year storm.

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

EPC Stormwater - Glenn Reese
Contractor
Revise the headings and subsequent text of the "Four-Step Process" per ECM Section I.7.2 BMP Selection.
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The proposed development uses Low Impact Development (LID) practices to reduce runoff at the
source. Rather than creating point discharges that are directly connected to impervious areas, runoff
is routed through pervious areas 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.
The WQCV will release in no less than 40 hours. On-site water quality control volume detention
ponds will provide water quality treatment prior to the runoff being released into the channel.

3. Stabilize Drainageways
This step implements stabilization to existing natural channels to accommodate developed flows
while protecting infrastructure and controlling sediment loading from erosion in the drainageways.
This site releases into an existing concrete drainage swale, there by not needing any additional
stabilization or erosion controls.

4. Implement Site Specific and Other Source Control BMPs
As this site is a commercial development, the area will need to consider the need for Industrial and
Commercial BMPs. No industrial uses are proposed for the site, but storage of some equipment and
vehicles may be done. Source control BMPs protect the release of pollutants from outdoor storage
areas. Trash enclosures will be provided near the building. Drainage flows from this portion of the site
will be routed through the water quality pond prior to exiting the site, minimizing contaminants into the
downstream system.

VII. Proposed Drainage Conditions
The general overall existing drainage patterns have been maintained, in that the majority of the site is to
be detained on site with a proposed water quality facility, releasing through the existing 18” RCP to the
concrete channel to the south.

Basins OS-1, E-1 and E-2 have not changed from their descriptions in the existing conditions section. The
general location and description of each proposed basin is described below. The major and minor basins
and their proposed size, shape, and orientation can be seen on the proposed drainage map found in
Appendix D. Hydrology calculations are included in Appendix B

Basin E-3 (0.17 AC, Q5 = 0.4 cfs, Q100 = 0.9 cfs): is a portion of the site, just east of the drive access,
which flows directly to the existing drainage inlet at the southwest corner at DP 6. This basin will not be
treated by the water quality facility.

Basin E-4 (0.94 AC, Q5 = 3.1 cfs, Q100 = 5.7 cfs): is the bulk of the site, which will include the proposed
building and the majority of the drive aisle and parking lot. A new high point will be located at the
southeast corner of the site, with flows being directed back for the north to proposed curb and gutter
along the drive aisle. The gutter flow will be directed back towards the west to a proposed concrete cross
pan, which will carry flow across the drive aisle to a proposed curb cut at DP 4. A riprap swale will direct
this flow directly to the proposed water quality pond.

Basin E-5 (0.11 AC, Q5 = 0.5 cfs, Q100 = 1.0 cfs): is located between the proposed and building and
consists of proposed parking. Flows will sheet flow across the parking area to a proposed curb cut at DP
5. A riprap swale will direct this flow directly to the proposed water quality pond.

EPC Stormwater - Glenn Reese
Architect
This basin will not be
treated by the water quality facility.

EPC Stormwater - Glenn Reese
Contractor
This statement may need to be modified per my comment on DR-3
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Basin E-6 (0.22 AC, Q5 = 0.1 cfs, Q100 = 0.6 cfs): is representative of the existing Basins E-5 and E-6. As
these flows are located within basins lower than the project site, they will continue to release directly  to
the off-site townhome development to the south.

Basin E-7 (0.06 AC, Q5 = 0.0 cfs, Q100 = 0.2 cfs): is the basin associated with the proposed pond.

VIII. Proposed Water Quality Detention Ponds
One Water Quality Capture Volume Detention Pond will be provided for the project site. The pond will be
private and will only provide water quality. Detention for this site is provided by the existing detention
pond which was built as part of the Elm Grove Villa development. The EURV and 100-year volumes will
be conveyed via the emergency overflow weir, which will be lined. The water quality volume release will
be controlled with an orifice plate that will release in 40 hours. The water quality pond will release into the
existing drainage channel within the Elm Grove development to the south. This channel conveys the flows
to the existing detention pond. Final design of the pond and its components are provided in Appendix D.

There are four basins which are not provided with on-site water quality, as stated previously. Basins E-1,
E-2 and E-6 all represent basins which have not been improved and continue to drain directly offsite.
Basin E-3 is an improved basin which drains towards the existing inlet, which releases directly offsite.
These areas account for 0.51 acres

Total area which will not be treated via the on-site facility is less than 1.0 acre, as required.

IX. Channels and Swales
Swales
There are 2 swales associated with the proposed development, at DP 4 and DP 5.  The swales have
been designed to meet the 100-year design storm.  Appendix C contains the design of these facilities.

The swale from DP 4 is located at a proposed 4’ curb cut along the drive aisle. The swale will be a v-
ditch, minimum depth of 1.0’ and 4:1 side slope. Longitudinal slope will be 0.5%, generating a flow depth
of 1.00’ and a velocity of 1.44 fps. The swale will be lined with Type VL riprap. Flows release directly to
the water quality pond.

The swale from DP 5 is located at a proposed 1’ curb cut with in the parking area, west of the proposed
building. The swale will be a v-ditch with a minimum depth of 1.0’ and 4:1 side slope. Longitudinal slope
will be 0.5%, generating a flow depth of 0.5’ and a velocity of 0.93 fps. The swale will be lined with Type
VL riprap. Flows will combine with the swale from DP 4 and release into the water quality pond.

Refer to Appendix C for swale design calculations.

Existing Channel
In the approved Drainage Report for Elm Grove Villa by Weiss Consulting, and existing drainage channel
was designed and built to convey flows from the proposed project site, through the townhome
development and to the existing detention pond. This drainage channel consists of a 6’ wide concrete
pan, with a 24’ wide street section and spill curb on the east side of the road. It was assumed that the
concrete pan had a cross slope of 1” per 1’, for a total depression of 3” and a longitudinal slope of 1.3%.
This general section was used in Flowmaster to determine the flow through this “channel” section. From

EPC Stormwater - Glenn Reese
Architect
As
these flows are located within basins lower than the project site

EPC Stormwater - Glenn Reese
Contractor
But you have added width to each of these basins, so there is now more flow going off-site. Discuss downstream capabilities/impacts of increased flow. 

EPC Stormwater - Glenn Reese
Contractor
Describe where flows go next. Into the channel? 

EPC Stormwater - Glenn Reese
Contractor
If this pond as a name/number, please provide it. 

EPC Stormwater - Glenn Reese
Contractor
Provide the PCD Filing No. for the project that the pond was approved under. 

EPC Stormwater - Glenn Reese
Contractor
Engineer must confirm in the DR that the existing pond is functioning as intended.

EPC Stormwater - Glenn Reese
Contractor
Discuss the CDOT Type C overflow inlet on the WQ pond's outlet structure. What flows will be conveyed by it? Is it just for if the orifice plate gets clogged? What if the orifice plate isn't clogged and there is a storm larger than the WQCV?

dsdlaforce
Callout
Per ECM Appendix I Section I.7.1 all onsite sub-basins must drain into a permanent WQ facility unless it's an excluded site.

Identify the applicable exclusion from water quality for each of the following basins (Basins E-1, E-2, E-3, E-6) .  See ECM Appendix I Section I.7.1.B & I.7.1.C.1.a for the list of exclusions.  Permanent WQ facility is required for sub-basins that does not meet the exclusion criteria.
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the approved Elm Grove Villa Report, flows through the channel was 57.8 cfs for the 100-year storm.
These flows were determined by using the site flows along with the flows from the two existing storm
systems which also release into the channel.  Based on this information, the channel had a flow depth of
0.72’ and velocity of 6.37 fps. This depth has the flow running across the street in the major storm event,
just before reaching the existing spill curb.
With the proposed flow of 52.0 cfs for the major storm, the flow depth within the channel is 0.7’ and a
velocity of 6.21 cfs.

Appendix C contains the analysis of the existing channel facility based on the design flows from the Elm
Grove Villa report and proposed flows with this report.

X. Maintenance
The proposed water quality pond is to be a private facility, which will be maintained by the property
owner.

XI. Wetlands Mitigation
No wetlands are located on site.

XII. Floodplain Statement
The project site lies within Zone X, area of minimal flood hazard as defined by the FIRM Map number
08041C0763G effective December 7, 2018.  A copy of the FIRM Panel is included in Appendix A.

XIII. Drainage/Bridge Fees and Credits/Reimbursements
The site lies within the Security Drainage Basin.  The DBPS was approved in 2013 and has drainage and
bridge fees associated with the basin.

The project site has a total area of 1.62 acres.

The percent impervious for the subdivision has been calculated with this report to be approximately 71.2
percent.

1.62 acres x 71.2% = 1.15 Impervious Acres

The following calculations are based on the 2021 Falcon Basin drainage/bridge fees:

Drainage Fees

$19,752   x  1.15 Imp. Acres   =     $22,714.80

Bridge Fees

$0   x  1.15 Imp. Acres   =     $0.00

Below is a cost estimate for the improvements proposed with this filing.

dsdlaforce
Cloud+

dsdlaforce
Cloud+
Update.  Identify when the plat was recorded (1983) and whether or not it was paid at time of plat recordation.  No fee should have been paid since the plat recordation should have been prior to implementation of the EPC drainage basin fee program which I believe was in 1984.

State that drainage fee is not assessed with the site plan application; therefore, no drainage fee is due for this project.
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Item Quantity Unit Unit Cost Cost

WQCV Detention Pond (Private)

Pond 1 EA  $           30,000.00   $           30,000.00
Subtotal  $           30,000.00
Total  $           30,000.00
Contingency 10%  $             3,000.00
Grand Total  $           33,000.00

XIV. Conclusion
This report for Lot 2 Elm Grove Villa has been prepared using the criteria and methods

Detention for the site is provided in an existing off-site detention pond. Water quality is provided through a
proposed on-site WQCV pond.  The proposed development will not have any adverse impacts on
downstream developments or existing drainageways.

All drainage facilities within this report were sized according to the Drainage Criteria Manuals.  This report
is in general conformance with all previous approved reports that include the site.

XV. References
1. City of Colorado Springs/County of El Paso Drainage Criteria Manual, October 1991.
2. Drainage Criteria Manual, Volume 2, City of Colorado Springs, November 2002.
3. Urban Storm Drainage Criteria Manual, Urban Drainage and Flood Control District, January 2016

(with current revisions).
4. Drainage Report for Elm Grove Villa, by Weiss Consulting Engineers, February 1983.
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Hydrologic Computations



Worksheet Protected

User Input

Calculated cells Designer:
Company:

***Design Storm: 1-Hour Rain Depth WQCV Event 0.60 inches Date:
***Minor Storm: 1-Hour Rain Depth 5-Year Event 1.50 inches Project:
***Major Storm: 1-Hour Rain Depth 100-Year Event 2.52 inches Location:

Optional User Defined Storm CUHP

(CUHP) NOAA 1 Hour Rainfall Depth and Frequency
for User Defined Storm

100-Year Event

Max Intensity for Optional User Defined Storm 0

SITE INFORMATION (USER-INPUT)

Sub-basin Identifier OS-1 E-4 E-5 E-7 E-8

Receiving Pervious Area Soil Type Sand Sand Sand Sand Sand

Total Area (ac., Sum of DCIA, UIA, RPA, & SPA) 0.340 0.790 0.110 0.060 0.050

Directly Connected Impervious Area (DCIA, acres) 0.000 0.790 0.110 0.000 0.050

Unconnected Impervious Area (UIA, acres) 0.200 0.000 0.000 0.000 0.000

Receiving Pervious Area (RPA, acres) 0.140 0.000 0.000 0.000 0.000

Separate Pervious Area (SPA, acres) 0.000 0.000 0.000 0.060 0.000

V V V V V

CALCULATED RESULTS (OUTPUT)

Total Calculated Area (ac, check against input) 0.340 0.790 0.110 0.060 0.050

Directly Connected Impervious Area (DCIA, %) 0.0% 100.0% 100.0% 0.0% 100.0%

Unconnected Impervious Area (UIA, %) 58.8% 0.0% 0.0% 0.0% 0.0%

Receiving Pervious Area (RPA, %) 41.2% 0.0% 0.0% 0.0% 0.0%

Separate Pervious Area (SPA, %) 0.0% 0.0% 0.0% 100.0% 0.0%
AR (RPA / UIA) 0.700 0.000 0.000 0.000 0.000

Ia Check 0.590 1.000 1.000 1.000 1.000

f / I for WQCV Event: 9.8 9.8 9.8 9.8 9.8

f / I for 5-Year Event: 0.6 0.6 0.6 0.6 0.6

f / I for 100-Year Event: 0.6 0.6 0.6 0.6 0.6

f / I for Optional User Defined Storm CUHP:

IRF for WQCV Event: 0.00 0.00 0.00 0.00 0.00

IRF for 5-Year Event: 0.85 1.00 1.00 1.00 1.00

IRF for 100-Year Event: 0.87 1.00 1.00 1.00 1.00

IRF for Optional User Defined Storm CUHP:

Total Site Imperviousness:  Itotal 58.8% 100.0% 100.0% 0.0% 100.0%

Effective Imperviousness for WQCV Event: 0.0% 100.0% 100.0% 0.0% 100.0%

Effective Imperviousness for 5-Year Event: 50.1% 100.0% 100.0% 0.0% 100.0%

Effective Imperviousness for 100-Year Event: 51.4% 100.0% 100.0% 0.0% 100.0%

LID / EFFECTIVE IMPERVIOUSNESS CREDITS

WQCV Event CREDIT:  Reduce Detention By: N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
This line only for 10-Year Event N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

100-Year Event CREDIT**:  Reduce Detention By: 12.3% 0.0% 0.4% N/A 0.8% N/A N/A N/A N/A N/A N/A N/A N/A N/A
User Defined CUHP CREDIT:  Reduce Detention By:

Total Site Imperviousness: 85.2% Notes:

Total Site Effective Imperviousness for WQCV Event: 70.4% * Use Green-Ampt average infiltration rate values from Table 3-3.
Total Site Effective Imperviousness for 5-Year Event: 83.0% ** Flood control detention volume credits based on empirical equations from Storage Chapter of USDCM.

Total Site Effective Imperviousness for 100-Year Event: 83.3% *** Method assumes that 1-hour rainfall depth is equivalent to 1-hour intensity for calculation purposed

Site-Level Low Impact Development (LID) Design Effective Impervious Calculator
LID Credit by Impervious Reduction Factor (IRF) Method

Galloway & Co.
June 1, 2021
Smith Plumbing - WQCV Pond
El Paso County, CO

CMD

RPA Treatment Type: Conveyance (C),
Volume (V), or Permeable Pavement (PP)

UD-BMP (Version 3.06, November 2016)

Total Site Effective Imperviousness for Optional User Defined Storm CUHP:

Effective Imperviousness for Optional User Defined Storm CUHP:

HCI08_IRF Calcs.xlsm, IRF 6/1/2021, 4:16 PM

dsdlaforce
Text Box
Summarize this worksheet in the narrative section of the report and how this was applied.



Existing Computations



Subdivision: Elm Grove Villa Project Name: Smith Plumbing
Location: CO, Colorado Springs Project No.: HCI000008

Calculated By: TJE
Checked By: CMD

Date: 2/10/21

1 2 3 4 5 6 7 8 9 10 11 27

OS-1 0.34 100 0.20 58.8 2 0.14 0.8 90 0.00 0.0 59.6

E-1 0.02 100 0.02 100.0 2 0.00 0.0 90 0.00 0.0 100.0
E-2 0.10 100 0.10 100.0 2 0.00 0.0 90 0.00 0.0 100.0
E-3 0.14 100 0.00 0.0 2 0.14 2.0 90 0.00 0.0 2.0
E-4 1.19 100 0.00 0.0 2 1.19 2.0 90 0.00 0.0 2.0
E-5 0.02 100 0.00 0.0 2 0.02 2.0 90 0.00 0.0 2.0
E-6 0.05 100 0.00 0.0 2 0.05 2.0 90 0.00 0.0 2.0

NOTES:
% Impervious values are taken directly from Table 6-6 in the Colorado Springs DCM Vol. 1. CH. 6 (Referencing UDFCD 2001)

% Imp.Total Area (ac) Area (ac) % Imp.

Basins Total
Weighted %

Imp.

COMPOSITE % IMPERVIOUS CALCULATIONS: EXISTING CONDITIONS

Basin ID
Paved/Gravel Roads Undeveloped Roofs

Weighted
% Imp.

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

% Imp. % Imp.
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Subdivision: Elm Grove Villa Project Name: Smith Plumbing
Location: CO, Colorado Springs Project No.: HCI000008

Calculated By: TJE
Checked By: CMD

Date: 2/10/21

OS-1 0.34 0.90 0.96 0.20 0.09 0.36 0.14 0.73 0.81 0.00 0.57 0.71

E-1 0.02 0.90 0.96 0.02 0.09 0.36 0.00 0.73 0.81 0.00 0.90 0.96
E-2 0.10 0.90 0.96 0.10 0.09 0.36 0.00 0.73 0.81 0.00 0.90 0.96
E-3 0.14 0.90 0.96 0.00 0.09 0.36 0.14 0.73 0.81 0.00 0.09 0.36
E-4 1.19 0.90 0.96 0.00 0.09 0.36 1.19 0.73 0.81 0.00 0.09 0.36
E-5 0.02 0.90 0.96 0.00 0.09 0.36 0.02 0.73 0.81 0.00 0.09 0.36
E-6 0.05 0.90 0.96 0.00 0.09 0.36 0.05 0.73 0.81 0.00 0.09 0.36

NOTES:
C values are taken directly from Table 6-6 in the Colorado Springs DCM Vol. 1. CH. 6 (Referencing UDFCD 2001)
Coeffficients use HSG A&B soils - Refer to "Appendix A: Exhibits and Figures" for soil map

Basin ID
Paved/Gravel Roads Lawns/Undeveloped

C5 C100

Roofs

C5 C100 Area (ac)

COMPOSITE RUNOFF COEFFICIENT CALCULATIONS: EXISTING CONDITIONS

Composite C5
Composite

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



Subdivision: Elm Grove Villa Project Name: Smith Plumbing
Location: CO, Colorado Springs Project No.: HCI000008

Calculated By: TJE
Checked By: CMD

Date: 2/10/21

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

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)
OS-1 0.34 A 59.6 0.57 0.71 35 1.2 5.4 0 0.0 15 0.0 0.0 5.4 35.0 10.2 5.4

E-1 0.02 A 100.0 0.90 0.96 30 4.5 1.2 0 0.0 20 0.0 0.0 1.2 30.0 10.2 5.0
E-2 0.10 A 100.0 0.90 0.96 30 4.5 1.2 0 0.0 20 0.0 0.0 1.2 30.0 10.2 5.0
E-3 0.14 A 2.0 0.09 0.36 5 4.0 2.6 185 3.3 15 2.7 1.1 3.7 190.0 11.1 5.0
E-4 1.19 A 2.0 0.09 0.36 5 4.0 2.6 375 1.3 15 1.7 3.7 6.3 380.0 12.1 6.3
E-5 0.02 A 2.0 0.09 0.36 5 50.0 1.1 0 0.0 15 0.0 0.0 1.1 5.0 10.0 5.0
E-6 0.05 A 2.0 0.09 0.36 5 50.0 1.1 0 0.0 15 0.0 0.0 1.1 5.0 10.0 5.0

NOTES:
Ti = (0.395*(1.1 - C5)*(L)^0.5)/((S)^0.33),  S in ft/ft
Tt=L/60V (Velocity From Fig. 501)
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

STANDARD FORM SF-2: EXISTING CONDITIONS
TIME OF CONCENTRATION

SUB-BASIN Tc CHECK
(URBANIZED BASINS)DATA

INITIAL/OVERLAND
(Ti)

TRAVEL TIME
(Tt)

Nearly bare ground
Grassed waterway

Paved areas and shallow paved swales

Type of Land Surface
Heavy Meadow

Tillage/field
Short pasture and lawns

HCI08_EX-FDR-Drainage Calcs.xlsm Page 1 of 1     5/26/2021



Project Name: Smith Plumbing
Subdivision: Elm Grove Villa Project No.: HCI000008

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

Date:

TRAVEL TIME

STREET

D
es

ig
n

Po
in

t

B
as

in
ID

A
re

a
(A

c)

R
un

of
fC

oe
ff

.

Tc
(m

in
)

C
*A

(A
c)

I(
in

/h
r)

Q
(c

fs
)

Tc
(m

in
)

C
*A

(A
c)

I(
in

/h
r)

Q
(c

fs
)

Sl
op

e
(%

)

St
re

et
Fl

ow
(c

fs
)

D
es

ig
n

Fl
ow

(c
fs

)

Sl
op

e
(%

)

Pi
pe

Si
ze

(in
ch

es
)

Le
ng

th
(f

t)

V
el

oc
ity

(f
ps

)

Tt
(m

in
) REMARKS

1 OS-1 0.34 0.57 5.4 0.19 5.05 1.0 Offsite flows north of property flowing onto site
1.3 350 1.7 3.4

2 E-1 0.02 0.90 5.0 0.02 5.17 0.1 Existing basin at entrance which reach Hanock Expressway

3 E-2 0.10 0.90 5.0 0.09 5.17 0.5 Existing basin through entrace which flows offsite (across existing parking lot)

E-3 0.14 0.09 5.0 0.01 5.17 0.1 Basin located along western edge of property line, reaches existing inlet

E-4 1.19 0.09 6.3 0.11 4.83 0.5
4 8.8 0.30 4.32 1.3
5 E-5 0.02 0.09 5.0 0.00 5.17 0.0 Basin along east property line which drains offsite to the east

0.5 350 1.1 5.5
E-6 0.05 0.09 5.0 0.00 5.17 0.0 Basin along south property line which drains offsite to the south.

0.5 20 1.1 0.3

6 10.8 0.31 4.01 1.2

STANDARD FORM SF-3: EXISTING CONDITIONS
STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

5-Year
2/10/21

Bulk of site which flows towards existing low point on-site (plugged inlet, direction
unknown)

DIRECT RUNOFF TOTAL RUNOFF STREET PIPE

HCI08_EX-FDR-Drainage Calcs.xlsm Page 1 of 1   5/26/2021



Project Name: Smith Plumbing
Subdivision: Elm Grove Villa Project No.: HCI000008

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

Date:
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1 OS-1 0.34 0.71 5.4 0.24 8.48 2.0 Offsite flows north of property flowing onto site
1.3 350 1.7 3.4

2 E-1 0.02 0.96 5.0 0.02 8.68 0.2 Existing basin at entrance which reach Hanock Expressway

3 E-2 0.10 0.96 5.0 0.10 8.68 0.9 Existing basin through entrace which flows offsite (across existing parking lot)

E-3 0.14 0.36 5.0 0.05 8.68 0.4 Basin located along western edge of property line, reaches existing inlet

E-4 1.19 0.36 6.3 0.43 8.11 3.5
4 8.8 0.67 4.32 2.9
5 E-5 0.02 0.36 5.0 0.01 8.68 0.1 Basin along east property line which drains offsite to the east

0.5 350 1.1 5.5
E-6 0.05 0.36 5.0 0.02 8.68 0.2

0.5 20 1.1 0.3

6 10.8 0.75 4.01 3.0

Basin along south property line which drains offsite to the south

Bulk of site which flows towards existing low point on-site (plugged inlet, direction
unknown)

STANDARD FORM SF-3: EXISTING CONDITIONS
STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

PIPE

100-Year

DIRECT RUNOFF TOTAL RUNOFF STREET

2/10/21
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Proposed Computations



Subdivision: Elm Grove Villa Project Name: Smith Plumbing
Location: CO, Colorado Springs Project No.: HCI000008

Calculated By: TJE
Checked By: CMD

Date: 2/10/21

OS-1 0.34 100 0.20 58.8 2 0.14 0.8 90 0.00 0.0 59.6

E-1 0.02 100 0.02 100.0 2 0.00 0.0 90 0.00 0.0 100.0
E-2 0.10 100 0.10 100.0 2 0.00 0.0 90 0.00 0.0 100.0
E-3 0.17 100 0.07 39.3 2 0.10 1.2 90 0.00 0.0 40.5
E-4 0.79 100 0.45 57.0 2 0.07 0.2 90 0.27 31.2 88.4
E-5 0.11 100 0.11 100.0 2 0.00 0.0 90 0.00 0.0 100.0
E-6 0.22 100 0.00 0.0 2 0.22 2.0 90 0.00 0.0 2.0
E-7 0.06 100 0.00 0.0 2 0.06 2.0 90 0.00 0.0 2.0
E-8 0.05 100 0.05 100.0 2 0.00 0.0 90 0.00 0.0 100.0

NOTES:
% Impervious values are taken directly from Table 6-6 in the Colorado Springs DCM Vol. 1. CH. 6 (Referencing UDFCD 2001)

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

Basins Total
Weighted %

Imp.

COMPOSITE % IMPERVIOUS CALCULATIONS: PROPOSED CONDITIONS

Basin ID
Paved/Gravel Roads Undeveloped Roofs

Weighted
% Imp.

Weighted
% Imp.% Imp.Total Area (ac) Area (ac) % Imp.
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Subdivision: Elm Grove Villa Project Name: Smith Plumbing
Location: CO, Colorado Springs Project No.: HCI000008

Calculated By: TJE
Checked By: CMD

Date: 2/10/21

OS-1 0.34 0.90 0.96 0.20 0.09 0.36 0.14 0.73 0.81 0.00 0.57 0.71

E-1 0.02 0.90 0.96 0.02 0.09 0.36 0.00 0.73 0.81 0.00 0.90 0.96
E-2 0.10 0.90 0.96 0.10 0.09 0.36 0.00 0.73 0.81 0.00 0.90 0.96
E-3 0.17 0.90 0.96 0.07 0.09 0.36 0.10 0.73 0.81 0.00 0.41 0.59
E-4 0.79 0.90 0.96 0.45 0.09 0.36 0.07 0.73 0.81 0.27 0.77 0.86
E-5 0.11 0.90 0.96 0.11 0.09 0.36 0.00 0.73 0.81 0.00 0.90 0.96
E-6 0.22 0.90 0.96 0.00 0.09 0.36 0.22 0.73 0.81 0.00 0.09 0.36
E-7 0.06 0.90 0.96 0.00 0.09 0.36 0.06 0.73 0.81 0.00 0.09 0.36
E-8 0.05 0.90 0.96 0.05 0.09 0.36 0.00 0.73 0.81 0.00 0.90 0.96

NOTES:
C values are taken directly from Table 6-6 in the Colorado Springs DCM Vol. 1. CH. 6 (Referencing UDFCD 2001)
Coeffficients use HSG A&B soils - Refer to "Appendix A: Exhibits and Figures" for soil map

COMPOSITE RUNOFF COEFFICIENT CALCULATIONS: PROPOSED CONDITIONS

Composite C5
Composite

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

Basin ID
Paved/Gravel Roads Lawns/Undeveloped

C5 C100

Roofs

C5 C100 Area (ac)



Subdivision: Elm Grove Villa Project Name: Smith Plumbing
Location: CO, Colorado Springs Project No.: HCI000008

Calculated By: TJE
Checked By: CMD

Date: 2/10/21

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

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)
OS-1 0.34 A 59.6 0.57 0.71 35 1.2 5.4 0 0.0 15 0.0 0.0 5.4 35.0 10.2 5.4

E-1 0.02 A 100.0 0.90 0.96 30 4.5 1.2 0 0.0 20 0.0 0.0 1.2 30.0 10.2 5.0
E-2 0.10 A 100.0 0.90 0.96 30 4.5 1.2 0 0.0 20 0.0 0.0 1.2 30.0 10.2 5.0
E-3 0.17 A 40.5 0.41 0.59 5 4.0 1.8 185 3.3 20 3.6 0.8 2.6 190.0 11.1 5.0
E-4 0.79 A 88.4 0.77 0.86 100 0.7 6.8 300 0.5 20 1.4 3.5 10.3 400.0 12.2 10.3
E-5 0.11 A 100.0 0.90 0.96 65 1.4 2.6 45 0.5 20 1.4 0.5 3.2 110.0 10.6 5.0
E-6 0.22 A 2.0 0.09 0.36 10 25.0 2.0 450 0.5 15 1.1 7.1 9.1 460.0 12.6 9.1
E-7 0.06 A 2.0 0.09 0.36 10 25.0 2.0 450 0.5 15 1.1 7.1 9.1 460.0 12.6 9.1
E-8 0.05 A 100.0 0.90 0.96 5 2.0 0.6 65 2.0 20 2.8 0.4 1.0 70.0 10.4 5.0

NOTES:
Ti = (0.395*(1.1 - C5)*(L)^0.5)/((S)^0.33),  S in ft/ft
Tt=L/60V (Velocity From Fig. 501)
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

STANDARD FORM SF-2: PROPOSED CONDITIONS
TIME OF CONCENTRATION

SUB-BASIN Tc CHECK
(URBANIZED BASINS)DATA

INITIAL/OVERLAND
(Ti)

TRAVEL TIME
(Tt)
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Project Name: Smith Plumbing
Subdivision: Elm Grove Villa Project No.: HCI000008

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

Date:

TRAVEL TIME
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1 OS-1 0.34 0.57 5.4 0.19 5.05 1.0 Offsite flows north of property flowing onto site

2 E-1 0.02 0.90 5.0 0.02 5.17 0.1 Existing basin at entrance which reach Hanock Expressway

3 E-2 0.10 0.90 5.0 0.09 5.17 0.5 Existing basin through entrace which flows offsite (across existing parking lot)

E-3 0.17 0.41 5.0 0.07 5.17 0.4 Basin located along western edge of property line, reaches existing inlet

E-4 0.79 0.77 10.3 0.61 4.08 2.5
4
5 E-5 0.11 0.90 5.0 0.10 5.17 0.5 Basin along east of pond-releases through curb cut

6 E-8 0.05 0.90 5.0 0.05 5.17 0.3 Basin along north of pond-releases through curb cut

E-6 0.22 0.09 9.1 0.02 4.28 0.1

E-7 0.06 0.09 9.1 0.01 4.28 0.0

All flows entering pond
7 10.3 0.77 4.08 3.1

Basin along east & south property line which drains to the south, then west to
existing inlet.

Pond area

STANDARD FORM SF-3: PROPOSEDCONDITIONS
STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

5-Year
2/10/21

Bulk of site which flows towards proposed curb cut-north side pond

DIRECT RUNOFF TOTAL RUNOFF STREET PIPE
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Project Name: Smith Plumbing
Subdivision: Elm Grove Villa Project No.: HCI000008

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

Date:
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1 OS-1 0.34 0.71 5.4 0.24 8.48 2.0 Offsite flows north of property flowing onto site

2 E-1 0.02 0.96 5.0 0.02 8.68 0.2 Existing basin at entrance which reach Hanock Expressway

3 E-2 0.10 0.96 5.0 0.10 8.68 0.9 Existing basin through entrace which flows offsite (across existing parking lot)

E-3 0.17 0.59 5.0 0.10 8.68 0.9 Basin located along western edge of property line, reaches existing inlet

E-4 0.79 0.86 10.3 0.68 6.85 4.7
4
5 E-5 0.11 0.96 5.0 0.11 8.68 1.0 Basin along east of pond-releases through curb cut

6 E-8 0.05 0.96 5.0 0.05 8.68 0.4 Basin along north of pond-releases through curb cut

E-6 0.22 0.36 9.1 0.08 7.18 0.6

E-7 0.06 0.36 9.1 0.02 7.18 0.1

All flows entering pond
7 10.3 0.86 6.85 5.9

Basin along east & south property line which drains to the south, then west to existing
inlet.

Pond area

Bulk of site which flows towards proposed curb cut-north side pond

STANDARD FORM SF-3: PROPOSED CONDITIONS
STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

PIPE

100-Year

DIRECT RUNOFF TOTAL RUNOFF STREET

2/10/21
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APPENDIX C
Hydraulic Computations



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01600 ft/ft

Left Side Slope 6.00 ft/ft (H:V)

Right Side Slope 6.00 ft/ft (H:V)

Discharge 4.70 ft³/s

Results

Normal Depth 0.40 ft

Flow Area 0.96 ft²

Wetted Perimeter 4.87 ft

Hydraulic Radius 0.20 ft

Top Width 4.80 ft

Critical Depth 0.52 ft

Critical Slope 0.00393 ft/ft

Velocity 4.90 ft/s

Velocity Head 0.37 ft

Specific Energy 0.77 ft

Froude Number 1.93

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 0.40 ft

Critical Depth 0.52 ft

Channel Slope 0.01600 ft/ft

Critical Slope 0.00393 ft/ft

Worksheet for Cross Pan to DP 4
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Project Description

Friction Method Manning Formula

Solve For Bottom Width

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00500 ft/ft

Normal Depth 0.50 ft

Discharge 4.70 ft³/s

Results

Bottom Width 2.34 ft

Flow Area 1.17 ft²

Wetted Perimeter 3.34 ft

Hydraulic Radius 0.35 ft

Top Width 2.34 ft

Critical Depth 0.50 ft

Critical Slope 0.00499 ft/ft

Velocity 4.02 ft/s

Velocity Head 0.25 ft

Specific Energy 0.75 ft

Froude Number 1.00

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 0.50 ft

Critical Depth 0.50 ft

Channel Slope 0.00500 ft/ft

Critical Slope 0.00499 ft/ft

Worksheet for Curb Cut - DP 4
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.035

Channel Slope 0.01000 ft/ft

Left Side Slope 4.00 ft/ft (H:V)

Right Side Slope 4.00 ft/ft (H:V)

Discharge 4.70 ft³/s

Results

Normal Depth 0.74 ft

Flow Area 2.19 ft²

Wetted Perimeter 6.10 ft

Hydraulic Radius 0.36 ft

Top Width 5.92 ft

Critical Depth 0.61 ft

Critical Slope 0.02758 ft/ft

Velocity 2.14 ft/s

Velocity Head 0.07 ft

Specific Energy 0.81 ft

Froude Number 0.62

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 0.74 ft

Critical Depth 0.61 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.02758 ft/ft

Worksheet for RR Swale-DP 4 to Pond
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Project Description

Friction Method Manning Formula

Solve For Bottom Width

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00500 ft/ft

Normal Depth 0.50 ft

Discharge 1.00 ft³/s

Results

Bottom Width 0.71 ft

Flow Area 0.35 ft²

Wetted Perimeter 1.71 ft

Hydraulic Radius 0.21 ft

Top Width 0.71 ft

Critical Depth 0.40 ft

Critical Slope 0.00914 ft/ft

Velocity 2.83 ft/s

Velocity Head 0.12 ft

Specific Energy 0.62 ft

Froude Number 0.71

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 0.50 ft

Critical Depth 0.40 ft

Channel Slope 0.00500 ft/ft

Critical Slope 0.00914 ft/ft

Worksheet for Curb Cut - DP 5
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.045

Channel Slope 0.00500 ft/ft

Left Side Slope 4.00 ft/ft (H:V)

Right Side Slope 4.00 ft/ft (H:V)

Discharge 1.00 ft³/s

Results

Normal Depth 0.52 ft

Flow Area 1.08 ft²

Wetted Perimeter 4.27 ft

Hydraulic Radius 0.25 ft

Top Width 4.15 ft

Critical Depth 0.33 ft

Critical Slope 0.05604 ft/ft

Velocity 0.93 ft/s

Velocity Head 0.01 ft

Specific Energy 0.53 ft

Froude Number 0.32

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 0.52 ft

Critical Depth 0.33 ft

Channel Slope 0.00500 ft/ft

Critical Slope 0.05604 ft/ft

Worksheet for RR Swale-DP 5 to Pond
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Project Description

Friction Method Manning Formula

Solve For Bottom Width

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00500 ft/ft

Normal Depth 0.50 ft

Discharge 0.40 ft³/s

Results

Bottom Width 0.37 ft

Flow Area 0.19 ft²

Wetted Perimeter 1.37 ft

Hydraulic Radius 0.14 ft

Top Width 0.37 ft

Critical Depth 0.33 ft

Critical Slope 0.01380 ft/ft

Velocity 2.14 ft/s

Velocity Head 0.07 ft

Specific Energy 0.57 ft

Froude Number 0.53

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 0.50 ft

Critical Depth 0.33 ft

Channel Slope 0.00500 ft/ft

Critical Slope 0.01380 ft/ft

Worksheet for Curb Cut - DP 6
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.045

Channel Slope 0.00500 ft/ft

Left Side Slope 4.00 ft/ft (H:V)

Right Side Slope 4.00 ft/ft (H:V)

Discharge 0.40 ft³/s

Results

Normal Depth 0.37 ft

Flow Area 0.54 ft²

Wetted Perimeter 3.03 ft

Hydraulic Radius 0.18 ft

Top Width 2.94 ft

Critical Depth 0.23 ft

Critical Slope 0.06335 ft/ft

Velocity 0.74 ft/s

Velocity Head 0.01 ft

Specific Energy 0.38 ft

Froude Number 0.30

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 0.37 ft

Critical Depth 0.23 ft

Channel Slope 0.00500 ft/ft

Critical Slope 0.06335 ft/ft

Worksheet for RR Swale-DP 6 to Pond

6/1/2021 4:37:01 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 1of1Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01300 ft/ft

Discharge 57.80 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 1.50

0+00 0.00

0+03 -0.25

0+06 0.00

0+30 0.48

0+31 0.52

0+32 1.02

0+33 1.02

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 1.50) (0+06, 0.00) 0.012

(0+06, 0.00) (0+30, 0.48) 0.012

(0+30, 0.48) (0+31, 0.52) 0.016

(0+31, 0.52) (0+32, 1.02) 0.012

(0+32, 1.02) (0+33, 1.02) 0.012

Options
Current Roughness Weighted
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.72 ft

Worksheet for Ex Pan & Street-Existing Flow
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Results

Elevation Range -0.25 to 1.50 ft

Flow Area 9.08 ft²

Wetted Perimeter 29.97 ft

Hydraulic Radius 0.30 ft

Top Width 29.47 ft

Normal Depth 0.72 ft

Critical Depth 0.90 ft

Critical Slope 0.00277 ft/ft

Velocity 6.37 ft/s

Velocity Head 0.63 ft

Specific Energy 1.35 ft

Froude Number 2.02

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 0.72 ft

Critical Depth 0.90 ft

Channel Slope 0.01300 ft/ft

Critical Slope 0.00277 ft/ft

Worksheet for Ex Pan & Street-Existing Flow
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01300 ft/ft

Normal Depth 0.72 ft

Discharge 57.80 ft³/s

Cross Section Image

Cross Section for Ex Pan & Street-Existing Flow
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01300 ft/ft

Discharge 52.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 1.50

0+00 0.00

0+03 -0.25

0+06 0.00

0+30 0.48

0+31 0.52

0+32 1.02

0+33 1.02

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 1.50) (0+06, 0.00) 0.012

(0+06, 0.00) (0+30, 0.48) 0.012

(0+30, 0.48) (0+31, 0.52) 0.016

(0+31, 0.52) (0+32, 1.02) 0.012

(0+32, 1.02) (0+33, 1.02) 0.012

Options
Current Roughness Weighted
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.70 ft

Worksheet for Ex Pan & Street-Proposed Flow
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Results

Elevation Range -0.25 to 1.50 ft

Flow Area 8.37 ft²

Wetted Perimeter 28.72 ft

Hydraulic Radius 0.29 ft

Top Width 28.25 ft

Normal Depth 0.70 ft

Critical Depth 0.87 ft

Critical Slope 0.00283 ft/ft

Velocity 6.21 ft/s

Velocity Head 0.60 ft

Specific Energy 1.29 ft

Froude Number 2.01

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 0.70 ft

Critical Depth 0.87 ft

Channel Slope 0.01300 ft/ft

Critical Slope 0.00283 ft/ft

Worksheet for Ex Pan & Street-Proposed Flow

5/26/2021 3:39:42 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

Channel Slope 0.01300 ft/ft

Normal Depth 0.70 ft

Discharge 52.00 ft³/s

Cross Section Image

Cross Section for Ex Pan & Street-Proposed Flow
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Pond Calculations



Subdivision: Elm Grove Villa Project Name: Elm Grove Villa
Location: CO, Colorado Springs Project No.: HCI000008

Calculated By: TJE
Checked By: CMD

Date: 2/10/21

Pond
Basin Area % Imp
OS-1 0.34 59.6
E-4 0.79 88.4
E-5 0.11 100
E-7 0.06 2
E-8 0.05 100

Total 1.35 78.7

Detention Pond Tributary Areas

X:\1510000.all\1517903\Excel\Drainage\Master Drainage Report\Master Drainage Calcs.xls Page 1 of 1   6/1/2021



Project:

Basin ID:

Depth Increment = ft

Watershed Information 5846.17 Top of Micropool -- 0.00 -- -- -- 32 0.001

Selected BMP Type = EDB 5846.5Trickle Channel Inv -- 0.33 -- -- -- 32 0.001 11 0.000

Watershed Area = 1.35 acres 5847 -- 0.83 -- -- -- 148 0.003 56 0.001

Watershed Length = 430 ft 5847.5 -- 1.33 -- -- -- 411 0.009 195 0.004
Watershed Length to Centroid = 170 ft 5848 -- 1.83 -- -- -- 566 0.013 440 0.010

Watershed Slope = 0.025 ft/ft 5848.5 -- 2.33 -- -- -- 759 0.017 771 0.018
Watershed Imperviousness = 79.00% percent 5849 -- 2.83 -- -- -- 1,016 0.023 1,215 0.028

Percentage Hydrologic Soil Group A = 100.0% percent 5849.5 -- 3.33 -- -- -- 1,333 0.031 1,802 0.041
Percentage Hydrologic Soil Group B = 0.0% percent 5850 -- 3.83 -- -- -- 1,729 0.040 2,567 0.059

Percentage Hydrologic Soil Groups C/D = 0.0% percent 5850.4 -- 4.23 -- -- -- 2,214 0.051 3,356 0.077
Target WQCV Drain Time = 40.0 hours -- -- -- --

Location for 1-hr Rainfall Depths = User Input -- -- -- --
-- -- -- --
-- -- -- --

Optional User Overrides -- -- -- --
Water Quality Capture Volume (WQCV) = 0.036 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 0.140 acre-feet acre-feet -- -- -- --
2-yr Runoff Volume (P1 = 1.19 in.) = 0.095 acre-feet 1.19 inches -- -- -- --
5-yr Runoff Volume (P1 = 1.5 in.) = 0.123 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 0.146 acre-feet 1.75 inches -- -- -- --
25-yr Runoff Volume (P1 = 2 in.) = 0.172 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 0.198 acre-feet 2.25 inches -- -- -- --
100-yr Runoff Volume (P1 = 2.52 in.) = 0.228 acre-feet 2.52 inches -- -- -- --
500-yr Runoff Volume (P1 = 3.68 in.) = 0.355 acre-feet 3.68 inches -- -- -- --
Approximate 2-yr Detention Volume = 0.092 acre-feet -- -- -- --
Approximate 5-yr Detention Volume = 0.119 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 0.142 acre-feet -- -- -- --
Approximate 25-yr Detention Volume = 0.169 acre-feet -- -- -- --
Approximate 50-yr Detention Volume = 0.185 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 0.200 acre-feet -- -- -- --
-- -- -- --

Define Zones and Basin Geometry -- -- -- --
Zone 1 Volume (WQCV) = 0.036 acre-feet -- -- -- --

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

Total Detention Basin Volume = 0.036 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 -- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

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.

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)

Smith Plumbing

WQCV Pond

MHFD-Detention, Version 4.03 (May 2020)

Example Zone Configuration (Retention Pond)

WQ Pond.xlsm, Basin 6/1/2021, 6:09 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
3.16 Zone 1 (WQCV) 3.16 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) 3.16 0.036
Zone 2
Zone 3

Total (all zones) 0.036
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 = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 8.333E-04 ft2

Depth at top of Zone using Orifice Plate = 3.16 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 = 0.12 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) 0.00 1.00 2.00
Orifice Area (sq. inches) 0.12 0.12 0.12

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 = 3.33 ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 3.33 feet
Overflow Weir Front Edge Length = 3.00 feet Overflow Weir Slope Length = 3.00 feet

Overflow Weir Grate Slope = 0.00 H:V Grate Open Area / 100-yr Orifice Area = 14.26
Horiz. Length of Weir Sides = 3.00 feet Overflow Grate Open Area w/o Debris = 6.30 ft2

Overflow Grate Open Area % = 70% %, grate open area/total area Overflow Grate Open Area w/ Debris = 3.15 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 = 2.50 ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 0.44 ft2

Circular Orifice Diameter = 9.00 inches Outlet Orifice Centroid = 0.38 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= 3.83 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.24 feet

Spillway Crest Length = 12.00 feet Stage at Top of Freeboard = 4.07 feet
Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 0.05 acres

Freeboard above Max Water Surface = 0.00 feet Basin Volume at Top of Freeboard = 0.07 acre-ft

Max Ponding Depth of Target Storage Volume = 3.15 feet Discharge at Top of Freeboard = 9.80 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) = 0.036 0.140 0.095 0.123 0.146 0.172 0.198 0.228 0.355
Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.095 0.123 0.146 0.172 0.198 0.228 0.355
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.0 0.0 0.0 0.2 0.5 0.8 2.1

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 0.18 0.37 0.60 1.53

Peak Inflow Q (cfs) = N/A N/A 1.7 2.2 2.5 3.0 3.5 4.2 6.5
Peak Outflow Q (cfs) = 0.0 15.4 1.2 1.8 1.9 3.3 3.6 4.0 6.1

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 92.1 70.1 13.4 7.2 4.9 3.0
Structure Controlling Flow = Plate Plate Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Spillway

Max Velocity through Grate 1 (fps) = N/A N/A 0.17 0.3 0.3 0.5 0.6 0.6 0.8
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) = 39 33 41 39 38 36 35 34 29
Time to Drain 99% of Inflow Volume (hours) = 42 39 46 45 44 44 43 42 39

Maximum Ponding Depth (ft) = 3.15 3.06 3.45 3.50 3.51 3.58 3.60 3.62 3.92
Area at Maximum Ponding Depth (acres) = 0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.04 0.04

Maximum Volume Stored (acre-ft) = 0.036 0.033 0.045 0.047 0.047 0.050 0.050 0.051 0.062

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)

Smith Plumbing
WQCV Pond

Example Zone Configuration (Retention Pond)
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EPC Stormwater - Glenn Reese
Contractor
Select "orifice plate" 



COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1Vert 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) 2 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 316 Watershed Constraint Check
Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 346 Slope 0.025

COUNTA_2 (Standard FSD Setup)= 0 0.58(diameter = 7/8 inch) EURV 307 Shape 3.14
Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 351

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 352 Spillway Depth
Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 359 0.24

WQ Plate Flow at 100yr depth = 0.02 0.97(diameter = 1-1/8 inches) 50 Year 361
CLOG #1= 35% 1.08(diameter = 1-3/16 inches) 100 Year 363 0 Z1_Boolean

Cdw #1 = 1.15 1.20(diameter = 1-1/4 inches) 500 Year 393 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) 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 1

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 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) = 0 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)= 0 0 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 10,000 10

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 0.03 0.00 0.16
0:15:00 0.00 0.00 0.24 0.39 0.48 0.32 0.40 0.39 0.68
0:20:00 0.00 0.00 0.81 1.05 1.22 0.77 0.89 0.96 1.48
0:25:00 0.00 0.00 1.57 2.06 2.45 1.55 1.78 1.90 2.96
0:30:00 0.00 0.00 1.70 2.15 2.49 3.01 3.50 3.91 6.14
0:35:00 0.00 0.00 1.44 1.80 2.07 3.04 3.52 4.19 6.50
0:40:00 0.00 0.00 1.21 1.49 1.71 2.72 3.14 3.71 5.76
0:45:00 0.00 0.00 0.96 1.21 1.40 2.25 2.60 3.18 4.95
0:50:00 0.00 0.00 0.79 1.03 1.17 1.90 2.18 2.64 4.11
0:55:00 0.00 0.00 0.67 0.87 1.00 1.54 1.77 2.20 3.42
1:00:00 0.00 0.00 0.57 0.73 0.85 1.28 1.46 1.88 2.93
1:05:00 0.00 0.00 0.48 0.61 0.73 1.07 1.22 1.62 2.53
1:10:00 0.00 0.00 0.38 0.53 0.64 0.84 0.95 1.21 1.88
1:15:00 0.00 0.00 0.32 0.48 0.61 0.68 0.77 0.92 1.43
1:20:00 0.00 0.00 0.30 0.43 0.56 0.56 0.64 0.70 1.07
1:25:00 0.00 0.00 0.28 0.40 0.49 0.49 0.56 0.55 0.84
1:30:00 0.00 0.00 0.27 0.38 0.45 0.42 0.48 0.47 0.70
1:35:00 0.00 0.00 0.26 0.37 0.42 0.38 0.42 0.41 0.61
1:40:00 0.00 0.00 0.26 0.33 0.39 0.35 0.39 0.37 0.55
1:45:00 0.00 0.00 0.26 0.30 0.38 0.33 0.37 0.34 0.51
1:50:00 0.00 0.00 0.25 0.28 0.37 0.31 0.35 0.33 0.48
1:55:00 0.00 0.00 0.21 0.26 0.35 0.31 0.35 0.33 0.48
2:00:00 0.00 0.00 0.19 0.24 0.31 0.30 0.34 0.32 0.47
2:05:00 0.00 0.00 0.13 0.17 0.21 0.21 0.23 0.22 0.32
2:10:00 0.00 0.00 0.08 0.11 0.14 0.14 0.16 0.15 0.22
2:15:00 0.00 0.00 0.06 0.07 0.09 0.09 0.10 0.10 0.14
2:20:00 0.00 0.00 0.03 0.05 0.06 0.06 0.07 0.06 0.09
2:25:00 0.00 0.00 0.02 0.03 0.04 0.04 0.04 0.04 0.06
2:30:00 0.00 0.00 0.01 0.02 0.02 0.02 0.02 0.02 0.03
2:35:00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 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
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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]

MHFD-Detention, Version 4.03 (May 2020)
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).

WQ Pond.xlsm, Outlet Structure 6/2/2021, 9:00 AM



FOREBAY CALCULATIONS (SMITH PLUMBING)

1)  WQCV (inches) = a(.91I3 - 1.19I2 + .78I)
I = impervious percentage = 80%
a = Coefficient corresponding to WQCV drain time = 1 (40 hours)

WQCV (inches) = 0.33 inches

2)  WQCV (ac-ft) = (WQCV (inches))/12 x A
Area = tributary area = 1.45 acres

WQCV (ac-ft) = 0.04
WQCV (cubic feet) = 1,735

3)  Forebay Volume
Per Table EDB-4, Section T-5 of USDCM Volume 3 - Forebay Volume = 1% of WQCV and be 12" max depth since watershed  is between 1 and 2 impervious acres
Forebay Volume = 1% of WQCV = 17 cubic feet

with pond depth at 1.0', Forebay Area = 17.3 sq-ft (minimum)

4)  Forebay Discharge
Per Table EDB-4, Section T-5 of USDCM Volume 3 - Forebay Discharge = 2% of 100-yr Flow into pond

Q100 = 3.9 cfs
Forebay discharge = 0.08 cfs

EPC Stormwater - Glenn Reese
Contractor
show calcs for 2'-11" weir above slot.  



Project Description

Solve For Crest Length

Input Data

Discharge 0.42 ft³/s

Headwater Elevation 0.75 ft

Crest Elevation 0.00 ft

Tailwater Elevation 0.00 ft

Weir Coefficient 3.00 US

Number Of Contractions 0

Results

Crest Length 0.22 ft

Headwater Height Above Crest 0.75 ft

Tailwater Height Above Crest 0.00 ft

Flow Area 0.16 ft²

Velocity 2.60 ft/s

Wetted Perimeter 1.72 ft

Top Width 0.22 ft

Worksheet for Forebay Release Slots

5/26/2021 3:47:26 PM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]
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Subdivision: Elm Grove Villa Project Name: Smith Plumbing
Location: El Paso County Project No.: HCI000008

Calculated By: CMD
Checked By: CD

Date: 5/3/21

Pond Riprap Type D50* Slope, S Concentration Factor Unit discharge Spillway Flow*** Spillway Width
(in) (ft/ft) (1.0 to 3.0) (cfs/ft)** (cfs) (ft)

North Pond VL 2.8 25.00% 2 0.35 4.2 12

*From DCM Chapter 13 Eqn 13-9
** Spillway Flow/Spillway Width
***Peak Inflow Q100

POND RIPRAP EMBANKMENT SIZING



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.50000 ft/ft

Bottom Width 2.00 ft

Discharge 0.42 ft³/s

Results

Normal Depth 0.03 ft

Flow Area 0.06 ft²

Wetted Perimeter 2.06 ft

Hydraulic Radius 0.03 ft

Top Width 2.00 ft

Critical Depth 0.11 ft

Critical Slope 0.00589 ft/ft

Velocity 7.36 ft/s

Velocity Head 0.84 ft

Specific Energy 0.87 ft

Froude Number 7.69

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 0.03 ft

Critical Depth 0.11 ft

Channel Slope 0.50000 ft/ft

Critical Slope 0.00589 ft/ft

Worksheet for Trickle Channel

5/26/2021 3:45:13 PM
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Pond Outlet
Smith Plumbing

WQCV Pond

P-2

P-1

O-7

Ex Inlet

Pond OutletColor Coding Legend

Conduit: Diameter (in)

<= 18.0

<= 24.0

<= 30.0

<= 36.0

<= 42.0

Other

Page 1 of 127 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA
+1-203-755-1666

5/27/2021
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Active Scenario:  100 YR
Pond Outlet

Smith Plumbing

Slope
(Calculated)

(ft/ft)

Hydraulic
Grade Line

(Out)
(ft)

Invert
(Stop)

(ft)

Elevation
Ground
(Stop)

(ft)

Hydraulic
Grade

Line (In)
(ft)

Invert
(Start)

(ft)

Elevation
Ground
(Start)

(ft)

Velocity
(ft/s)

Flow
(cfs)

Capacity
(Full
Flow)
(cfs)

Manning's
n

Diameter
(in)

Length
(User

Defined)
(ft)

Stop
Node

Start NodeLabel

0.0195,843.675,843.005,845.405,844.575,843.675,848.987.585.5014.340.01318.036.0Ex
InletPond OutletP-1

0.0485,842.255,841.635,845.005,843.585,842.605,845.4011.146.4023.000.01318.020.2O-7Ex InletP-2

Page 1 of 127 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-
755-1666
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Active Scenario:  100 YR
Pond Outlet

Smith Plumbing

Flow (Total Out)
(cfs)

Energy Grade
Line
(ft)

Hydraulic Grade
(ft)

Elevation (User
Defined

Tailwater)
(ft)

Boundary Condition TypeElevation
(Invert)

(ft)

Elevation
(Ground)

(ft)

Label

6.405,842.255,842.25Free Outfall5,841.635,845.00O-7

Page 1 of 127 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA
+1-203-755-1666
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Active Scenario:  100 YR
Pond Outlet

Smith Plumbing

Page 1 of 127 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666
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Bentley StormCAD V8i (SELECTseries 4)
[08.11.04.54]
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CenterPond Outlet.stsw



Active Scenario:  5 YR
Pond Outlet

Smith Plumbing

Slope
(Calculated)

(ft/ft)

Hydraulic
Grade Line

(Out)
(ft)

Invert
(Stop)

(ft)

Elevation
Ground
(Stop)

(ft)

Hydraulic
Grade Line

(In)
(ft)

Invert
(Start)

(ft)

Elevation
Ground
(Start)

(ft)

Velocity
(ft/s)

Flow
(cfs)

Capacity
(Full
Flow)
(cfs)

Manning's
n

Diameter
(in)

Length
(User

Defined)
(ft)

Stop
Node

Start NodeLabel

0.0195,843.445,843.005,845.405,844.285,843.675,849.506.162.6014.340.01318.036.0Ex
InletPond OutletP-1

0.0485,842.035,841.635,845.005,843.265,842.605,845.408.993.0023.000.01318.020.2O-7Ex InletP-2

Page 1 of 127 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-
755-1666
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Active Scenario:  5 YR
Pond Outlet

Smith Plumbing

Flow (Total Out)
(cfs)

Energy Grade
Line
(ft)

Hydraulic Grade
(ft)

Elevation (User
Defined

Tailwater)
(ft)

Boundary Condition TypeElevation
(Invert)

(ft)

Elevation
(Ground)

(ft)

Label

3.005,842.035,842.03Free Outfall5,841.635,845.00O-7

Page 1 of 127 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA
+1-203-755-1666

6/2/2021

Bentley StormCAD V8i (SELECTseries 4)
[08.11.04.54]Bentley Systems, Inc.  Haestad Methods Solution CenterPond Outlet.stsw



Active Scenario:  5 YR
Pond Outlet

Smith Plumbing

Page 1 of 127 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

6/2/2021

Bentley StormCAD V8i (SELECTseries 4)
[08.11.04.54]

Bentley Systems, Inc.  Haestad Methods Solution
CenterPond Outlet.stsw



APPENDIX D
Drainage Maps
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Contractor
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- However, for Basins E-1 & E-2: they are outside the limits of disturbance, therefore they are excluded from WQ, so they aren't included in teh 20%. 
- Basin E-6 is shaded orange as "unchanged" but grading is shown in that basin and the flow direction is changed from what is shown on the existing map. So you must find a way to route some of E-6 and E-3 to the WQ pond to get the amount of excluded area <20%. 


EPC Stormwater - Glenn Reese
Contractor
Show flow arrows on west, south, and east sides of the property to show if any offsite runoff enters the site from those properties. 


	_Text
	App A-Tab
	Sheets and Views
	8.5 x 11 (Exhibit)

	1875 Main Street - Drainage Letter
	Table of Contents
	1.0   Existing Conditions
	1.1 Existing Site
	1.2 Existing Drainage Conditions

	2.0 Proposed Conditions
	3.0 Floodplain Impacts
	3.1 Four-Step Process

	4.0 Public Improvements / Drainage Basin Fee
	5.0 Summary

	168544_1875 Main Street - Drainage Letter 04.18.19 with Appendix_STAMPED .pdf
	168544_1875 Main Street - Drainage Letter 02.15.19 with Appendix_STAMPED
	Appendix A

	168544_1875 Main Street - Drainage Letter 02.15.19 with Appendix_STAMPED
	08041C0763G

	168544_1875 Main Street - Drainage Letter 02.15.19 with Appendix_STAMPED
	Appendix B
	20190215_13090001168_1_Soil_Map

	168544_1875 Main Street - Drainage Letter 02.15.19 with Appendix_STAMPED

	168544_1875 Main Street - Drainage Letter 04.18.19 with Appendix_STAMPED 
	168544_1875 Main Street - Drainage Letter 02.15.19 with Appendix_STAMPED
	Appendix E

	168544_1875 Main Street - Drainage Letter 02.15.19 with Appendix_STAMPED
	Original Drainage Letter 1983

	168544_1875 Main Street - Drainage Letter 02.15.19 with Appendix_STAMPED
	Appendix F
	Soils Report

	168544_1875 Main Street - Drainage Letter 02.15.19 with Appendix_STAMPED
	168544_1875 Main Street - Drainage Letter 02.15.19 with Appendix_STAMPED
	168544_1875 Main Street - Drainage Letter 02.15.19 with Appendix_STAMPED
	168544_1875 Main Street - Drainage Letter 02.15.19 with Appendix_STAMPED

	Appendix D
	Faricy - Existing Conditions UDFCD Spreadsheet 02.15.19
	Faricy - Developed UDFCD Spreadsheet 04.01.19
	Precipitation Frequency Data Server
	Faricy -Storm Water Volume Detention Calculations
	Detention and Water Quality BMP – Bioretention Area
	Bioretention  Area Calculation
	Level Spreader Calculation

	Appendix C
	Faricy Development - 1875 Main Street Subbasin Delineation 05.20.19.pdf
	Sheets and Views
	EX2 EXISTING CONDITIONS SUB-BASIN DELINEATION EXHIBIT
	Key Map
	Main



	Faricy Development - 1875 Main Street Subbasin Delineation 05.20.19
	Sheets and Views
	EX1 DEVELOPED SUB-BASIN DELINEATION EXHIBIT
	Key Map
	Main



	1875 Main Street - Drainage Letter
	Table of Contents
	1.0   Existing Conditions
	1.1 Existing Site
	1.2 Existing Drainage Conditions

	2.0 Proposed Conditions
	3.0 Floodplain Impacts
	3.1 Four-Step Process

	4.0 Public Improvements / Drainage Basin Fee
	5.0 Summary

	168544_1875 Main Street - Drainage Letter 04.18.19 with Appendix_STAMPED .pdf
	168544_1875 Main Street - Drainage Letter 02.15.19 with Appendix_STAMPED
	Appendix A

	168544_1875 Main Street - Drainage Letter 02.15.19 with Appendix_STAMPED
	08041C0763G

	168544_1875 Main Street - Drainage Letter 02.15.19 with Appendix_STAMPED
	Appendix B
	20190215_13090001168_1_Soil_Map

	168544_1875 Main Street - Drainage Letter 02.15.19 with Appendix_STAMPED

	168544_1875 Main Street - Drainage Letter 04.18.19 with Appendix_STAMPED 
	168544_1875 Main Street - Drainage Letter 02.15.19 with Appendix_STAMPED
	Appendix E

	168544_1875 Main Street - Drainage Letter 02.15.19 with Appendix_STAMPED
	Original Drainage Letter 1983

	168544_1875 Main Street - Drainage Letter 02.15.19 with Appendix_STAMPED
	Appendix F
	Soils Report

	168544_1875 Main Street - Drainage Letter 02.15.19 with Appendix_STAMPED
	168544_1875 Main Street - Drainage Letter 02.15.19 with Appendix_STAMPED
	168544_1875 Main Street - Drainage Letter 02.15.19 with Appendix_STAMPED
	168544_1875 Main Street - Drainage Letter 02.15.19 with Appendix_STAMPED

	Appendix D
	Faricy - Existing Conditions UDFCD Spreadsheet 02.15.19
	Faricy - Developed UDFCD Spreadsheet 04.01.19
	Precipitation Frequency Data Server
	Faricy -Storm Water Volume Detention Calculations
	Detention and Water Quality BMP – Bioretention Area
	Bioretention  Area Calculation
	Level Spreader Calculation

	Appendix C
	Faricy Development - 1875 Main Street Subbasin Delineation 05.20.19.pdf
	Sheets and Views
	EX2 EXISTING CONDITIONS SUB-BASIN DELINEATION EXHIBIT
	Key Map
	Main



	Faricy Development - 1875 Main Street Subbasin Delineation 05.20.19
	Sheets and Views
	EX1 DEVELOPED SUB-BASIN DELINEATION EXHIBIT
	Key Map
	Main



	App B Tab
	HCI08_IRF Calcs
	Existing-TAB
	01-% Imp
	02-Comp C
	03-Time Conc
	04-Minor Storm
	05-Major Storm
	Proposed TAB
	01-% Imp
	02-Comp C
	03-Time Conc
	04-Minor Storm
	05-Major Storm
	App C TAB
	Cross Pan
	Curb Cut DP 4
	Swale DP 4
	Curb Cut DP 5
	Swale DP 5
	Curb Cut DP 6
	Swale DP 6
	Ex Pan Ex Flow
	Ex Pan Section Ex Flow
	Ex Pan Pr Flow
	Ex Pan Section Pr Flow
	Pond TAB
	Pond Trib Area
	Basin Info
	Outlet Info
	Forebay Sizing
	Forebay Release slots
	Embankment RR Sizing
	Trickle Channel
	Layout
	100 Yr_ Conduit Table
	100 Yr_ Outfall Table
	100 Yr Profile
	5 Yr_ Conduit Table
	5 Yr_ Outfall Table
	5 Yr Profile
	App D TAB
	Sheets and Views
	DR-1

	Sheets and Views
	DR-1

	Sheets and Views
	DR-3


