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The attached drainage plan and report were prepared under my direction and supervision and are correct
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established by the County for drainage reports and said report is in conformity with the applicable master
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Scott Brown, PE 45900 Date

For and on behalf of Galloway

02/02/2022

DEVELOPER’S CERTIFICATION

I, The developer, have read and will comply with all of the requirements specified in this drainage report
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Address: Great Dane Ventures, LLC
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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.
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|.  Purpose

This document is for the proposed development of Lot 2 EIm 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.

[I. General Description

Lot 2 of ElIm Grove Villa Subdivision is approximately 1.51 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.

[ll.  Previous Reports

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

1. Drainage Report for EIm Grove Villa, by Weiss Consulting Engineers, February 1983 (FDR).

IVV. 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

| = 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 EIm 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 ElIm 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, with Basin A-6 exiting through the existing inlet and into the concrete channel, and Basin
A-7 overland flowing into the EIm Grove Villas townhome site.

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 3.4 cfs and 6.7 cfs from Basin A-4 to the west. With these
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additional flows and the site flows from existing Basins A-1, A-2, A-3, A-4, and A-6, the existing
downstream channel had a flow of 24.3 cfs and 39.4 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 0.63" and a top width of 25.23". In the existing conditions, the flow is 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 (Cable Lane) along the northeast property line. This accounts for flows which will release
directly onto the site.

Basin 0S-2 (0.34 AC, Q5 =1.1 cfs, Q100 = 2.2 cfs) is associated with the off-site basin encompassing
the existing Smith Plumbing building and lot within existing Basin A-6. This accounts for flows which will
release directly into Basin E-2.

Basin E-1 (0.02 AC, Qs = 0.1 cfs, Q00 = 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, Qs = 0.5 cfs, Q00 = 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, Qs = 0.1 cfs, Q00 = 0.4 cfs): is a portion of the site, just east of the drive access with
a gravel parking area, 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, Qs = 0.5 cfs, Q00 = 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, Qs = 0.0 cfs, Q00 = 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 to the south
releasing directly offsite.

Basin E-6 (0.05 AC, Qs = 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 to the south, releasing directly offsite.

Total flows leaving the development site at DP 6 (Basins OS-1, E-3 and E-4) are 1.3 cfs for the 5-year
storm and 5.2 cfs for the 100-year storm.
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Four Step Process

The Four Step Process is recommended for selecting structural BMP’s in developing areas. It 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 purpose of this step is to reduce runoff peaks and volumes from urbanizing areas through
MDCIA (minimizing directly connected impervious areas). The intent of MDCIA is to reduce
impervious area and route runoff from impervious areas through pervious areas to promote
infiltration. 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.

2. 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.

3. Provide Water Quality Capture Volume (WQCYV)

This step utilizes formalized water quality capture volume to slow the release of runoff from the site
and provide permanent stormwater quality control measures. The WQCV will release slowly to
provide for long-term settling of sediment particles, but 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.

4. Consider Need for Industrial and Commercial BMP’s

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.

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 0S-2, 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
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Basin OS-1 (0.34 AC, Q5 = 1.0 cfs, Q100 = 2.0 cfs) is associated with the off-site basin encompassing
Bradley Road (Cable Lane) along the northeast property line. In the current conditions, the basin releases
directly onsite. In the proposed condition, flow will be directed along the property line to the southeast, as
indicated per the Approved Existing Report Basin A-5, reference Appendix A.

Basin E-3 (0.13 AC, Qs = 0.4 cfs, Q00 = 0.8 cfs): is a portion of the site, just east of the drive access,
consisting of drive aisle and parking as well as some landscaped areas. The basin flows directly to the
existing drainage inlet at the southwest corner at DP 8. This basin will not be treated by the water quality
facility.

Basin E-4 (0.72 AC, Qs = 2.6 cfs, Qo0 = 4.7 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, Qs = 0.5 cfs, Q00 = 0.9 cfs): is located between the proposed building the water
quality pond. The basin 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.

Basin E-6 (0.26 AC, Qs = 0.1 cfs, Q100 = 0.6 cfs): is representative of the landscape areas around the

south, east and west of the proposed site, including Existing Basins E-5 and E-6. Flow from the basin will
release directly to the off-site townhome development to the south, with the majority of the basin draining
through a Grass Buffer (Reference Appendix C for Grass Buffer and runoff reduction calculations). While

there is a negligible increase from the Existing E-5 and E-6 basins (0.3 cfs in the 100-year storm), the

proposed runoff is less than the approved design runoff from Approved Existing Report Basin A-7 (Qs =

0.1 cfs, Qo0 = 0.79 cfs). The townhome development should have sufficient capacity for runoff from Basin

A-7, and therefore will have the capacity for the direct runoff from Basin | TEAMS MTG @ 03.14.2022 TO DISCUSS.

Basin E-7 (0.06 AC, Qs = 0.1 cfs, Q100 = 0.2 cfs): is the basin associateq IF NO ADDITIONAL RUNOFF IS ADDED

TO THE EXISTING INFRASTRUCTURE,

Basin E-8 (0.12 AC, Qs = 0.3 cfs, Q00 = 0.6 cfs): is located north of the | NO POWNSTREAM IMPROVEMENTS

adjacent to Basin E-3. The Basin consists of drive aisle with parking and éFEENRNESEI'gIEEDg %g EGMZAO”Z‘ZFROM

flow across the drive aisle to a proposed curb cut at DP 6. A riprap swal o

proposed water quality pond. From field observations, the flow exiting the 6' concrete
pan is not directed or funneled sufficiently to the curb

. . chase. A suitable conveyance should be implemented to
VIIL. Proposed Water Qua“ty Detention Ponds direct flow to concrete chase. See pdf pg 25 below.

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' unnamed
detention pond which was built as part of the EIm Grove Villa development (PCD Filing No. MS83004) in
1983. The EURYV and 100-year volumes will be conveyed via the Modified CDOT Typée C Outlet structure
to the existing inlet, downstream to the existing concrete flume, and outfalls into the”existing 6’ concrete
valley pan flowing in a southward direction within the townhome site. Per the appfoved FDR, runoff is
presently directed to the existing 6’ concrete pan (Qs = 23.7 cfs, Qoo = 38.4 cfg; see map in Appendix A),
where flows are directed downstream via channelized flow within the 6’ conerete pan and EIm Grove
Drive roadway section with curb & gutter). The proposed development in¢ifeases runoff by minor amounts
(Qs = 24.4 cfs, Qo0 = 39.4 cfs), Runoff then sheet flows across Elm Grove Drive (to the east) to an
existing low point on the east sﬂqe of Elm Grove Drive (existing concrete chase), to the existing concrete
rundown structure and into the existing pond situated to the south of the existing townhomes. Storm
events larger than the 100-year storm will overtl STATEMENT ADDED TO NARRATIVE [e€e release into the
structures as described below.

State that this increase in flowrates is negligible
and therefore the increase can be sufficiently
handled by the conveyance system as intended
(if you agree with this statement)

Galloway & Company, Inc. Page 5 of 8



Lot 2 EIm Grove Villa FDR

The water quality volume release will be controlled with an orifice plate that will release over a period of
40 hours. The water quality pond will release treated flows into the existing flume and existing 6’ concrete
valley pan within the EIm Grove Villa townhome development to the south as described above. Final
design of the pond and its components are provided in Appendix D. According to the approved FDR, the
proposed site as represented by sub-basins A-1 (2.07 AC, Qs = 1.62 cfs, Q100 = 2.55 cfs) & A-6 (0.97 AC,
Qs = 1.97 cfs, Qoo = 3.91 cfs) along with a conducted field investigation, the existing detention pond was
designed to accommodate runoff from this development and is functioning as intended.

There are portions of four basins which are not provided with on-site water quality. Basins E-1 and E-2
are excluded as existing roadway areas per ECM Appendix 1.7.1.B. Basin E-3 and a portion of Basin E-6
are unable to be treated due to grading constraints. In order to maintain existing drainage patterns and
not alter existing drainage facilities, Basin E-3 shall drain to the existing inlet as it did in the existing
conditions. A portion of Basin E-6 will drain through a Grass Buffer along the southwest boundary of the
property. The Grass Buffer will provide the water quality for a portion of the basin. The remainder of Basin
E-6 along the property lines cannot be treated due to grading constraints and will free release offsite as it
does in the existing conditions. The untreated areas within Basins E-3 and E-6 account for 0.28 acres,
18.5% of the project area.

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 0.5" and 4:1 side slope. Longitudinal slope will be 10.5%, generating a flow depth
of 0.48' and a velocity of 5.183.7 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 Runoff Conveyance

In the approved Drainage Report for EIm Grove Villa by Weiss Consulting (FDR), an existing concrete
flume which transitions to a 6’ concrete valley pan was designed and built to convey flows from the
proposed project site, downstream through the townhome development in a southward direction along the
western boundary, ultimately to the existing unnamed detention pond. It was assumed that the existing 6’
concrete valley 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 the approved Elm Grove Villa Report, flows through the channel was calculated to be 39.4 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
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had a flow depth of 0.63" a velocity of 5.80 fps, and a spread of 25.43". At the depth of 0.63’, this existing
spread is contained within the Elm Grove Drive access road and does not overtop the adjacent curbs
(approximately 5’ short horizontally) in the major storm event.

With the proposed flow of 39.4 cfs for the major storm, the flow depth within the concrete valley pan is
0.64’, a velocity of 5.83 cfs, and a spread of 25.69". This is a negligible increase that will not adversely
impact the valley pan and present means of conveyance in any way.

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.

Xll.  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.

Xlll.  Drainage/Bridge Fees and Credits/Reimbursements

The site lies within the Security Drainage Basin and was platted in 1983 prior to the implementation of the
EPC drainage basin fee program. The DBPS was approved in 2013 and has bridge fees associated with
the basin. Drainage fees are not assessed with the site plan application, and therefore, no drainage fee is
due for this project.

The project site has a total area of 1.51 acres.

The percent impervious for the subdivision has been calculated with this report to be approximately 69.6
percent.

1.51 acres x 69.6% = 1.05 Impervious Acres
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Below is a cost estimate for the improvements proposed with this filing.

Item Quantity ‘ Unit ‘ Unit Cost ‘ Cost

WQCV Detention Pond (Private)

Pond 1 | EA |$ 3000000 | $  30,000.00
Subtotal $ 30,000.00
Total $ 30,000.00
Contingency 100% $ 3,000.00
Grand Total $ 33,000.00

XIV. Conclusion

This report for Lot 2 EIm 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 and an on-site Grass Buffer. 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 EIm Grove Villa, by Weiss Consulting Engineers, February 1983.
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Soil Map—EI Paso County Area, Colorado
(1875 Main Street USGS Soil Survey Map)

D>

4

(=]
[+
>
)
=

!

E

w

SeiliMalp) mayAnoH Vall

3 L
oy +

38° 45'55"N
522690

Map Scale: 1:2,380 if printed on A portrait (8.5" x 11") sheet.
Meters
0 35 70 140 210
Feet

0 100 200 400 600
Map projection: Web Mercator Comer coordinates: WGS84 Edge tics: UTM Zone 13N WGS84

Natural Resources Web Soil Survey 2/15/2019
Conservation Service National Cooperative Soil Survey Page 1 of 3

38° 45'55"N




Soil Map—EI Paso County Area, Colorado
(1875 Main Street USGS Soil Survey Map)
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This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area:
Survey Area Data:

El Paso County Area, Colorado
Version 16, Sep 10, 2018

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Jun 3, 2014—Jun 17,

2014

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.

USDA  Natural Resources
== Conservation Service

Web Soil Survey
National Cooperative Soil Survey

2/15/2019
Page 2 of 3




Soil Map—EI Paso County Area, Colorado

1875 Main Street

USGS Soil Survey

Map
Map Unit Legend
Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
8 Blakeland loamy sand, 1 to 9 244 100.0%
percent slopes

Totals for Area of Interest 244 100.0%
UsDA  Natural Resources Web Soil Survey 2/15/2019
==l Conservation Service National Cooperative Soil Survey Page 3 of 3



This map is for use in administering the National Flood Insurance Program. It does
not necessarily identify all areas subject to flooding, particularly from local drainage SPECIAL FLOOD HAZA(;RD AREAS (SFHAS) SUBJECT TO
sources of small size. The community map repository should be consulted for INUNDATION BY THE 1% ANNUAL CHANCE FLOOD
possible updated or additional flood hazard information. 104° 45' 0.00" 3215000 FT JOINS PANEL 0761 3220000 FT 104° 43'7.50" The 1% annual chance flood (100-year flood), also known as the base flood, is the flood

[ 38° 46' 52.50" that has a 1% chance of being equaled or exceeded in any given year. The Special Flood
To obtain more detailed information in areas where Base Flood Elevations (BFEs) 38° 46' 52.50" | me—— = \\ ToN R : Hazard Area is the area subject to flooding by the 1% annual chance flood. Areas of
and/or floodways have been determined, users are encouraged to consult the Flood < LIMIT OF STUDY — 1 —_ & PROBY Ef?‘ggi"?"?h**ifa{dr_'”dr‘;de Z‘f”est@% @%thAHI'O/AO}\ ﬁR,lA%Q,n v, ?l’c‘gg’E' Thefiase Tiged
Profiles and Floodway Data and/or Summary of Stillwater Elevations tables contained e ; 5 CITY OF evation is the water-surface elevati e 1% annual chance .
within the Flood Insurance Study (FIS) report that accompanies this FIRM. Users sTORN\ERSA m X 592 B\ COLORADO ZONE A No Base Flood Elevations determined.
shoulq be aware that BFEs. shown on the F!RM represent rounded whole-foot aprY ;é 2 e\ Sg;{g&gs ZONE AE Base Flood Elevations determined.
elevations. These BFEs are intended for flood insurance rating purposes only and EL PASO COUNTY % 3 5923 ZONE AH  Flood depths of 1 to 3 feet (usually areas of ponding); Base Flood
should not be used as the sole source of flood elevation information. Accordingly, UNINCORPORATED ARFAS 2 A VAN 18 Elevations determined.
flood elevation data presented in the FIS report Sho‘{ld be utilized in conjunction with 080059 § ) on 69 ZONE AE ZONE AO  Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain); average
the FIRM for purposes of construction and/or floodplain management. 1;1 | I depths determined. For areas of alluvial fan flooding, velocities also

3] o \ determined.
Coastal Base Flood Elevations shown on this map apply only landward of 0.0' North 8 % 3-’ L . ZONE AR Special Flood Hazard Area Formerly protected from the 1% annual chance
American Vertical Datum of 1988 (NAVD88). Users of this FIRM should be aware Z "% 591 N\ Windmill Guich flood by a flood control system that was subsequently decertified. Zone AR
that coastal flood elevations are also provided in the Summary of Stillwater Elevations T % Oo - W\ ' indicates that the forg"fer flood control system is being restored to provide
table in the Flood Insurance Study report for this jurisdiction. Elevations shown in the 2 © 7w A\ 5906 protection from the 1% annual chance or greater flood.
Summary of Stillwater Elevations table should be used for construction and/or 1345000 FT — | 'u‘é "7700 )\ ZONE A99  Area to be protected from 1% annual chance flood by a Federal flood
floodplain management purposes when they are higher than the elevations shown on 3 10 \ grotectiend system under construction; no Base Flood Elevations
this FIRM. © > CRE L etermined.
% 2TA Lo/l/l,q O\ ZONE V Coastal flood zone with velocity hazard (wave action); no Base Flood
Boundaries of the floodways were computed at cross sections and interpolated & 5898 S Elevations determined.
between cross sections. The floodways were based on hydraulic considerations with R0\ @ I ZONE VE Coastal flood zone with velocity hazard (wave action); Base Flood
regard to requirements of the National Flood Insurance Program. Floodway widths & 4 Elevations determined.
< p . P w
fhr?g jztr?seéi gtti-:'gtr;nent floodway data are provided in the Flood Insurance Study report for eg,ﬁ\’ AN % gasterzz | aagponomy FLOODWAY AREAS IN ZONE AE
. R o ranc -

. . ) € 0 The floodway is the channel of a stream plus any adjacent floodplain areas that must be
Certain areas not in Special Flood Hazard Areas may be protected by flood control kept free of encroachment so that the 1% annual chance flood can be carried without
structures. Refer to section 2.4 "Flood Protection Measures" of the Flood Insurance = substantial increases in flood heights.

Study report for information on flood control structures for this jurisdiction. < MP*“\D
CLEARVIEW DR N Clane, OTHER FLOOD AREAS
0
The projection used in the preparation of this map was Universal Transverse N .
Mercator (UTM) zone 13. The horizontal datum was NAD83, GRS80 spheroid. ZONE X Areas of 0.2% annual chance flood; areas ?f 1% gnnual chance flood with
Differences in datum, spheroid, projection or UTM zones zones used in the Little Joh R . I :éﬁ;?zemﬁ:‘_’g‘ns d(;fre‘aegsprtc?tzr;té | fgﬂeeée‘gmnfr?{,zagsn3:?;;?2 :‘2?)3 i
production of FIRMs for adjacent jurisdictions may result in slight positional HLC S OTRUSON SRESEIVOH, n z ! ‘
differences in map features across jurisdiction boundaries. These differences do not o OTHER AREAS
affect the accuracy of this FIRM. 1 A} E % |:I
. ; . ; 5880::: | 8 a 6 ZONE X Areas determined to be outside the 0.2% annual chance floodplain.
Flood elevations on this map are referenced to the North American Vertical Datum R W ESp,q L ol SONED N . .
of 1988 (NAVD88). These flood elevations must be compared to structure and QA RES NOBR ol Areas In'which-flood: hezards are dndeteimained, hut possibie:
ground elevations referenced to the same vertical datum. For information regarding oR G ‘Q e N
conversion between the National Geodetic Vertical Datum of 1929 and the North o R a_lg AN\ COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS
American Vertical Datum of 1988, visit the National Geodetic Survey website at COOKE % v m|
http://www.ngs.noaa.gov/ or contact the National Geodetic Survey at the following = ANZANADR LN Z © OTHERWISE PROTECTED AREAS (OPAs)
address: b4 S Z o673]F Iz
';3 -%o\/ £ % NOVIADR i O CBRS areas and OPAs are normally located within or adjacent to Special Flood Hazard Areas.
i i m S O
mgﬂnfﬁj&nggnz Services C S N » ZONE F Floodplain boundary
ion: ; % 9 57 & Q\“\§ AE » B Floodway bounda
National Geodetic Survey £ 9 & g Y b4
18551%%3’ t# \?\?Ozt High 3 QYC? > 865\l Zone D Boundary
ast-West Highway K £ =
Silver Spring, MD 20910-3282 < Q 79 P&—‘ sesseeesses CBRS and OPA boundary
g 43- x o Boundary dividing Special Flood Hazard Al f different B
To obtain current elevation, description, and/or location information for bench marks Q\‘é’ Oo&} § G 5 586 F;‘i,’; gg\,agén'g gﬂogic:jaepﬂ?s or f?fgd Vefﬁfi;;’& HieEnL e
shown on this map, please contact the Information Services Branch of the National & SH 3 5 é” V2 o \ o o .
Geodetic Survey at (301) 713-3242 or visit its website at http://www.ngs.noaa.gov/. & Q R 5 & URPSDR e 513 Base Flood Elevation line and value; elevation in feet
g g % Pt 1' (EL987) Base Flood Elevation value where uniform within zone;
Base Map information shown on this FIRM was provided in digital format by El Paso 5] < & \lgm D elevation in feet*
County, Colorado Springs Utilities, City of Fountain, Bureau of Land Management, = GARMAN DR ; %9[ VICTORY BRIDGEHEAD N e * Referenced to the North American Vertical Datum of 1988 (NAVD 88)
National Oceanic and Atmospheric Administration, United States Geological Survey, §|_ 3 2 RD DR W % E
and Anderson Consulting Engineers, Inc. These data are current as of 2006. | H g z a \ O Cross section line
Z ~ SITE: 1875 MAIN ST. @ x|
-1
This map reflects more detailed and up-to-date stream channel configurations and z 5 GLADIATOR DR & l QU\\,LDR x @_ _______ @ Transect line
floodplain delineations than those shown on the previous FIRM for this jurisdiction. 2] z @Q(\( %, & C
The ﬂoodplam_s and floodways that were transferred from the pre‘vmus(FIRM may ) g 2 & G 2 97° 07" 30.00" Geographic coordinates referenced to the North American
have been adjusted to conform to these new stream channel configurations. As a Q é( OR w 08 32°22"30.00" Datum of 1983 (NAD 83)
result, the Flood Profiles and Floodway Data tables in the Flood Insurance Study DYE ST + + R, S nios g HICKS DR 111/ 5860 —— #91%0N
Report (which contains authoritative hydraulic data) may reflect stream channel L vap et R Hnn 427500mN 1000-meter Universal Transverse Mercator grid ticks,
distances that differ from what is shown on this map. The profile baselines depicted | L SROVE DR WAY ‘%é B zone 13

' i i i i OLLOW LN LM
on this map represent the h;{drauhg model_mg baselines that match the flood profngs ROLLINS ST WITCHES H £ A R —— o 6000000 FT 5000-foot grid ticks: Colorado State Plane coordinate
and Floodway Data Tables if applicable, in the FIS report. As a result, the profile < \ RS o] > < system, central zone (FIPSZONE 0502),
baselines may deviate significantly from the new base map channel representation N N ) x & L § Lambert Conformal Conic Projection
and may appear outside of the floodplain. =} = < LA

yap P = 5 'g CUNNINGHAM DR %% EL PASO i‘;g?;ms ) X RONDO VAT \ g § Wk Z d DX5510,, Bench mark (see explanation in Notes to Users section of
Corporate limits shown on this map are based on the best data available at the time Z é z > UMNCORPO(;:;) S ] o 7] A= g this FIRM panel)
of publication. Because changes due to annexations or de-annexations may have |} o 9 g ¢ % = a 3 \ ) B M1.5 ) )
occurred after this map was published, map users should contact appropriate ‘7:’ Qo e g § & L Rl Y Zz ® River Mile
community officials to verify current corporate limit locations. ) ] e O
S /\?’0% & SPARROW HAWK WAY % 5845 E e MMAFT REPﬁOS‘T?Rt'ESM »
Please refer to the separately printed Map Index for an overview map of the county 1340000 ET NS bicns bR N i LD ler 1o Map neposiiofies 5Lon Map-incex
showing the layout of map panels; community map repository addresses; and a - = o MARABOU WAY NN EEFECTIVE DATE OF COUNTYWIDE
Listing of Communities table containing National Flood Insurance Program dates for ol e@%‘%@ FLOOD INSURANCE RATE MAP
each community as well as a listing of the panels on which each community is ) 3‘(:' G “200‘ @ MARCH 17, 1997
| z
located. @ S EANTASIA % * EFFECTIVE DATE(S) OF REVISION(S) TO THIS PANEL
{Te| l DR % DECEMBER 7, 2018 - to update corporate limits, to change Base Flood Elevations and
Contact FEMA Map Service Center (MSC) via the FEMA Map Information eXchange =5 o Special Flood Hazard Areas, to update map format, to add roads and road names, and to
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Flood Insurance Study Report, and/or digital versions of this map. The MSC may % ACOMADR 2 </O % Vi For community map revision history prior to countywide mapping, refer to the Community
also be reached by Fax at 1-800-358-9620 and its website at E ) /l«;%\ 2, § éi Map History Table located in the Flood Insurance Study report for this jurisdiction.
http-//www.msc.fema.gov/. BIRCH DR é’ 3 ) To determine if flood insurance is available in this community, contact your insurance
. . . ) . INCADR & N a agent or call the National Flood Inisurarice Program at 1-800-638-6620.
If you have questions about this map or questions concerning the National Flood = O >
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APPENDIX B

Hydrologic Computations



Existing Computations



COMPOSITE % IMPERVIOUS CALCULATIONS: EXISTING CONDITIONS

Subdivision: Elm Grove Villa
Location: CO, Colorado Springs

Project Name: Smith Plumbing

Project No.: HCIO00008

Calculated By: DDJ

Checked By: GD

Date: 11/12/21
1 2 3 4 5 6 7 8 9 10 11 27
Paved/Gravel Roads Undeveloped Roofs Basins Total
. : S : S . o . o
Basin ID Total Area (ac) % Imp. Area (ac) Weighted % % Imp. Area (ac) Weighted %] % Tmp. Area (ac) Weighted %] Weighted %
Imp. Imp. Imp. Imp.
0OS-1 0.34 100 0.20 58.8 2 0.14 0.8 90 0.00 0.0 59.6
0OS-2 0.34 100 0.18 52.9 2 0.08 0.5 90 0.08 21.2 74.6
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)
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Subdivision: Elm Grove Villa

COMPOSITE RUNOFF COEFFICIENT CALCULATIONS: EXISTING CONDITIONS

Location: CO, Colorado Springs

Project Name: Smith Plumbing
Project No.: HCI000008
Calculated By: DDJ
Checked By: GD
Date: 11/12/21

Paved/Gravel Roads Lawns/Undeveloped Roofs Composite
. it
Basin ID Total Area (ac) Cs Cioo Area (ac) Cs Cioo Area (ac) Cs Cioo Area (ac) Composite Cs Cioo
0OS-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
0S-2 0.34 0.90 0.96 0.18 0.09 0.36 0.08 0.73 0.81 0.08 0.67 0.78
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




STANDARD FORM SF-2: EXISTING CONDITIONS

TIME OF CONCENTRATION
Subdivision: Elm Grove Villa Project Name: Smith Plumbing
Location: CO, Colorado Springs Project No.: HCI000008
Calculated By: DDJ
Checked By: GD
Date: 11/12/21
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
SUB-BASIN INITIAL/OVERLAND TRAVEL TIME Tc CHECK
DATA (T) (T) (URBANIZED BASINS) FINAL

BASIN D.A. | Hydrologic | Impervious| Cs Cioo L S T; L S Cv VEL. T, COMP.T, TOTAL |Urbanized T T,

ID (AC) |Soils Group| (%) ED | %) | MIN| FD) | %) (FPS) | (MIN) | (MIN) LENGTH(FT| (MIN) (MIN)
0S-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
0S-2 0.34 A 74.6 0.67 0.78 75 2.0 5.4 100 2.0 20 2.8 0.6 6.0 175.0 11.0 6.0

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:

T, = (0.395%(1.1 - C5)*(L)"0.5)/((S)"0.33), S in ft/ft

T=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 T, of 5.0 minutes is required.

For non-urbanized basins a minimum T, of 10.0 minutes is required

Type of Land Surface Cv
Heavy Meadow 2.5
Tillage/field 5
Short pasture and lawns 7
Nearly bare ground 10
Grassed waterway 15
Paved areas and shallow paved swales 20

HCI08_EX-FDR-Drainage Calcs.xlsm
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STANDARD FORM SF-3: EXISTING CONDITIONS

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name: Smith Plumbing

Project No.: HCI000008

Subdivision: Elm Grove Villa
Location: CO, Colorado Springs Calculated By: DDJ
Design Storm: 5-Year Checked By: GD
Date: 11/12/21
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
k= g s |z 2 2
STREET S % S - 3 - 3 slel2|ls|l gl REMARKS
< =) 2 I g 2 T — = 2 = — Sl |s18)z z |z
b=} N > N 2 = 5 = .2
=] 2 < & = &) = < = &) = <o 7 2 =] 7 = = = £
1 0OS-1 0.34 0.57 54 0.19 5.05 1.0 Offsite flows north of property flowing onto site
1.3 350 [ 1.7 | 3.4
E-1 0.02 0.90 5.0 0.02 517 0.1 Existing basin at entrance which reach Hanock Expressway
7 0S-2 0.34 0.67 6.0 0.23 4.90 1.1 150 | 2.1 1.2 |Offiste flows northwest of property flowing onto site
E-2 0.10 0.90 50 0.09 517 0.5 Existing basin through entrace which flows offsite (across existing parking lot)
3 7.2 0.32 4.63 1.5
E-3 0.14 0.09 50 0.01 517 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 Bulk of site which flows towards existing low point on-site (plugged inlet, direction
4 8.8 0.30 4.32 1.3 unknown)
5 E-5 0.02 0.09 5.0 0.00 517 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 50 0.00 517 0.0 Basin along south property line which drains offsite to the south.
0.5 20 1.1 03
6 8.8 0.31 4.32 1.3 Basins OS-1, E-3 and E-4

HCI08_EX-FDR-Drainage Calcs.xlsm
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STANDARD FORM SF-3: EXISTING CONDITIONS

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name: Smith Plumbing
Subdivision: Elm Grove Villa Project No.: HCI000008
Location: CO, Colorado Springs Calculated By: DDJ
Design Storm: 100-Year Checked By: GD
Date: 11/12/21
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
STREET e A 2 = = 2|2l =|S]2|€ REMARKS
=l e 2 £ z 2 = | = | =z 2 ol P B -0 (- B -0 - I I
2| £ 5 g £ = = 8 g P < % gl 2lal|2|2|2)|E
3 3 2 ] o * < = o * < = 2 =1 L = g 3 ° ot
a a =< & = ot = ot 2 1) a 2 -9} = =]
1 0OS-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
E-1 0.02 0.96 5.0 0.02 8.68 0.2 Existing basin at entrance which reach Hanock Expressway
7 0S-2 0.34 0.78 6.0 0.27 8.22 22 2 150 [ 2.1 1.2 |Offiste flows northwest of property flowing onto site
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)
3 7.2 0.37 7.77 29
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 Bulk of site which flows towards existing low point on-site (plugged inlet, direction
4 8.8 0.67 7.25 4.9 unknown)
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 Basin along south property line which drains offsite to the south.
0.5 20 1.1 0.3
6 8.8 0.72 7.25 52 Basins OS-1, E-3 and E-4
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Proposed Computations



COMPOSITE % IMPERVIOUS CALCULATIONS: PROPOSED CONDITIONS

Subdivision: Elm Grove Villa Project Name: Smith Plumbing
Location: CO, Colorado Springs Project No.: HCIO00008
Calculated By: DDJ
Checked By: GD
Date: 11/12/21

Paved/Gravel Roads Undeveloped Roofs Basins Total
Basin ID Total Area (ac) % Imp. Area (ac) Weighted % % Imp. Area (ac) Weighted %] % Tmp. Area (ac) Weighted %] Weighted %
Imp. Imp. Imp. Imp.
0OS-1 0.34 100 0.20 58.8 2 0.14 0.8 90 0.00 0.0 59.6
0OS-2 0.34 100 0.18 52.9 2 0.08 0.5 90 0.08 21.2 74.6
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 0.13 100 0.07 51.6 2 0.06 1.0 90 0.00 0.0 52.6
E-4 0.72 100 0.44 61.8 2 0.00 0.0 90 0.27 34.4 96.2
E-5 0.11 100 0.11 96.3 2 0.00 0.0 90 0.00 0.0 96.3
E-6 0.26 100 0.00 0.0 2 0.26 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 0.12 100 0.05 44.4 2 0.07 1.1 90 0.00 0.0 45.5

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

COMPOSITE RUNOFF COEFFICIENT CALCULATIONS: PROPOSED CONDITIONS

Location: CO, Colorado Springs

Project Name: Smith Plumbing
Project No.: HCI000008

Calculated By: DDJ

Checked By: GD

Date: 11/12/21
Paved/Gravel Roads Lawns/Undeveloped Roofs Composite
. it
Basin ID Total Area (ac) Cs Cioo Area (ac) Cs Cioo Area (ac) Cs Cioo Area (ac) Composite Cs Cioo
0OS-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
0S-2 0.34 0.90 0.96 0.18 0.09 0.36 0.08 0.73 0.81 0.08 0.67 0.78
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 0.13 0.90 0.96 0.07 0.09 0.36 0.06 0.73 0.81 0.00 0.51 0.67
E-4 0.72 0.90 0.96 0.44 0.09 0.36 0.00 0.73 0.81 0.27 0.84 0.90
E-5 0.11 0.90 0.96 0.11 0.09 0.36 0.00 0.73 0.81 0.00 0.87 0.94
E-6 0.26 0.90 0.96 0.00 0.09 0.36 0.26 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 0.12 0.90 0.96 0.05 0.09 0.36 0.07 0.73 0.81 0.00 0.45 0.63
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




STANDARD FORM SF-2: PROPOSED CONDITIONS

TIME OF CONCENTRATION
Subdivision: Elm Grove Villa Project Name: Smith Plumbing
Location: CO, Colorado Springs Project No.: HCI000008
Calculated By: DDJ
Checked By: GD
Date: 11/12/21
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
SUB-BASIN INITIAL/OVERLAND TRAVEL TIME Tc CHECK
DATA (T) (T) (URBANIZED BASINS) FINAL

BASIN D.A. | Hydrologic | Impervious| Cs Cioo L S T; L S Cv VEL. T, COMP.T, TOTAL |Urbanized T T,

ID (AC) |Soils Group| (%) ED | %) | MIN| FD) | %) (FPS) | (MIN) | (MIN) LENGTH(FT| (MIN) (MIN)
0S-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
0S-2 0.34 A 74.6 0.67 0.78 75 2.0 5.4 100 2.0 20 2.8 0.6 6.0 175.0 11.0 6.0

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 0.13 A 52.6 0.51 0.67 5 4.0 1.5 185 3.3 20 3.6 0.8 2.4 190.0 11.1 5.0

E-4 0.72 A 96.2 0.84 0.90 100 0.7 5.4 300 0.5 20 1.4 3.5 8.9 400.0 12.2 8.9

E-5 0.11 A 96.3 0.87 0.94 65 1.4 3.0 45 0.5 20 1.4 0.5 3.6 110.0 10.6 5.0

E-6 0.26 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 50 0.5 15 1.1 0.8 2.8 60.0 10.3 5.0

E-8 0.12 A 45.5 0.45 0.63 5 2.0 2.1 65 2.0 20 2.8 0.4 2.5 70.0 10.4 5.0

NOTES:

Ty = (0.395%(1.1 - C5)*(L)"0.5)/((S)10.33), S in ft/ft

T=L/60V (Velocity From Fig. 501)
Velocity V=Cv*S"0.5, S in ft/ft
Te Check = 10+L/180

For Urbanized basins a minimum T, of 5.0 minutes is required.

For non-urbanized basins a minimum T, of 10.0 minutes is required

Type of Land Surface Cv
Heavy Meadow 2.5
Tillage/field 5
Short pasture and lawns 7
Nearly bare ground 10
Grassed waterway 15
Paved areas and shallow paved swales 20

HCI08_PR-FDR-Drainage Calcs.xlsm
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STANDARD FORM SF-3: PROPOSEDCONDITIONS

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name:

Smith Plumbing

Subdivision: Elm Grove Villa Project No.: HCI000008
Location: CO, Colorado Springs Calculated By: DDJ
Design Storm: 5-Year Checked By: GD
Date: 2/2/22
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
. g|¢& £
£ 5 HIE N
STREET g S —_ [ —_ = < 5 T < & g REMARKS

sl e |2l |82 gl ||l lE]C|E|E|8l2]2]=

gl = g | 2 | €| « E S| & s || |8|E|g|5]|e|lB|s|E

Qo Q < 4 = 18] = o = &) = o 2 5 Q 2 o | =

1 0s-1 0.34 0.57 5.4 0.19 5.05 1.0 Offsite flows north of property directed southeast per exisitng report

9 0s-2 0.34 0.67 6.0 0.23 4.90 11 Offiste flows northwest of property flowing through 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)

8 E-3 0.13 0.51 5.0 0.07 5.17 0.4 Basin located along western edge of property line, reaches existing inlet
through curb cut

4 E-4 0.72 0.84 8.9 0.60 4.30 26 Bulk of site which flows towards proposed curb cut-north side pond

5 E-5 0.11 0.87 5.0 0.10 5.17 0.5 Basin along east of pond-releases through curb cut

6 E-8 0.12 0.45 5.0 0.05 5.17 0.3 Basin along north of pond-releases through curb cut

E-6 0.26 0.09 9.1 0.02 4.28 0.1 Basin along north, east & south property line which drains to the the townhome
property per the exisitng report
E-7 0.06 0.09 5.0 0.01 517 0.1 Pond area

All flows entering pond (Basins E-4, E-5, E-7, E-8)

7 8.9 0.76 4.30 3.3
EX 23.7 cfs Basin B - 3 cfs (Basin A-6) + DP8 + DP7

Total Release Into Conc. Pan 243

HCI108_PR-FDR-Drainage Calcs.xlsm
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STANDARD FORM SF-3: PROPOSED CONDITIONS

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name:

Smith Plumbing

Subdivision: Elm Grove Villa Project No.: HC1000008
Location: CO, Colorado Springs Calculated By: DDJ
Design Storm: 100-Year Checked By: GD
Date: 2/2/22
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
— o -«
. il ) £ _
z £ 2|z 2 ()
STREET 8 5 S 5 5 s|8|l2|ls|5leEels REMARKS

tlel gl el 2| |lelzlEl ]|l alS|elelS|8|l2|2]|=

= £ o S 3 = < 2 E < < £ g | B = g | 2 E) 8 E

g | & g s e Py = = 5 Py £ c |58 e8|z |5|gle|g]|¢E

a o < & = [8) = 0] = [8) = o] %) & o 7} oo = =

1 0S-1 0.34 0.71 5.4 0.24 8.48 2.0 Offsite flows north of property directed southeast per exisitng report

9 0Ss-2 0.34 0.78 6.0 0.27 8.22 2.2 Offiste flows northwest of property flowing through 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)

8 E-3 0.13 0.67 5.0 0.09 8.68 0.8 Basin located along western edge of property line, reaches existing inlet
through curb cut

4 E-4 0.72 0.90 8.9 0.65 7.23 47 Bulk of site which flows towards proposed curb cut-north side pond

5 E-5 0.11 0.94 5.0 0.10 8.68 0.9 Basin along east of pond-releases through curb cut

6 E-8 0.12 0.63 5.0 0.07 8.68 0.6 Basin along north of pond-releases through curb cut

E-6 0.26 0.36 9.1 0.09 7.18 0.6 Basin along north, east & south property line which drains to the the townhome
property per the exisitng report
E-7 0.06 0.36 5.0 0.02 8.68 0.2 Pond area

All flows entering pond (Basins E-4, E-5, E-7, E-8)

7 8.9 0.84 7.23 6.1
EX 38.4 cfs Basin B - 5.9 cfs (Basin A-6) + DP8 + DP7

Total Release Into Conc. Pan 39.4

HCI08_PR-FDR-Drainage Calcs.xlsm
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APPENDIX C

Hydraulic Computations



Worksheet for Cross Pan to DP 4

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope

Left Side Slope

Right Side Slope

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Manning Formula

Normal Depth

0.013
0.01600
6.00
6.00
4.70

0.40
0.96
4.87
0.20
4.80
0.52
0.00393
4.90
0.37
0.77
1.93

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.40

0.52

0.01600
0.00393

f/ft
ft/ft (H:V)
ft/ft (H:V)
ftd¥/s

ft
ft2
ft
ft
ft
ft
f/ft
ft/s
ft
ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft
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Worksheet for Curb Cut - DP 4

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Normal Depth

Discharge

Results

Bottom Width
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Manning Formula
Bottom Width

Supercritical

0.013
0.00500
0.50
4.70

2.34
1.17
3.34
0.35
2.34
0.50
0.00499
4.02
0.25
0.75
1.00

0.00
0.00

0.00

0.00
Infinity
Infinity

0.50

0.50

0.00500
0.00499

ft/ft
ft
ft3/s

ft
ft2
ft
ft
ft
ft
ft/ft
ft/s
ft
ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft
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Worksheet for RR Swale-DP 4 to Pond

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope

Left Side Slope

Right Side Slope

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Manning Formula

Normal Depth

0.035
0.10500
4.00
4.00
4.70

0.48
0.91
3.93
0.23
3.81
0.61
0.02758
5.18
0.42
0.89
1.87

Superecritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.48

0.61

0.10500
0.02758

/it
ft/ft (H:V)
ft/ft (H:V)
ft¥/s

ft
ft2
ft

ft
ft
ft
ft/ft
ft/s
ft

ft

11/11/2021 3:35:10 PM

Bentley Systems, Inc. Haestad Methods Sol@emtl©@ehtewMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for Curb Cut - DP 5

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Normal Depth

Discharge

Results

Bottom Width
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Manning Formula
Bottom Width

0.013
0.00500
0.50
1.00

0.71
0.35
1.71
0.21
0.71
0.40
0.00914
2.83
0.12
0.62
0.71

Subcritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.50

0.40

0.00500
0.00914

ft/ft
ft
ft3/s

ft
ft2
ft
ft
ft
ft
ft/ft
ft/s
ft
ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft
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Worksheet for RR Swale-DP 5 to Pond

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 427 ft
Hydraulic Radius 0.25 ft
Top Width 415 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

Bentley Systems, Inc. Haestad Methods SolB¢iothe@drioavMaster V8i (SELECTseries 1) [08.11.01.03]
5/26/2021 3:37:01 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for Curb Cut - DP 6

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Normal Depth

Discharge

Results

Bottom Width
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Manning Formula
Bottom Width

Subcritical

0.013
0.00500
0.50
0.40

0.37
0.19
1.37
0.14
0.37
0.33
0.01380
2.14
0.07
0.57
0.53

0.00
0.00

0.00

0.00
Infinity
Infinity

0.50

0.33

0.00500
0.01380

ft/ft
ft
ft3/s

ft
ft2
ft
ft
ft
ft
ft/ft
ft/s
ft
ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft
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Worksheet for RR Swale-DP 6 to Pond

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 ft?
Wetted Perimeter 3.03 ft
Hydraulic Radius 0.18 ft
Top Width 294 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

Bentley Systems, Inc. Haestad Methods SolB¢iothe@drioavMaster V8i (SELECTseries 1) [08.11.01.03]
6/1/2021 4:37:01 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for Ex Pan & Street-Existing Flow

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Roughness Segment Definitions

Start Station

Options

Current Kougnness weigntea
Method

Open Channel Weighting Method
Closed Channel Weighting Method

Results

Normal Depth

Manning Formula

Normal Depth

0+00
0+00
0+03
0+06
0+30
0+31
0+32
0+33

(0+00, 1.50)
(0+06, 0.00)
(0+30, 0.48)
(0+31, 0.52)
(0+32, 1.02)

0.01300 ft/ft
38.40 ft3/s

Elevation (ft)

Ending Station

Pavlovskii's Method

Pavlovskii's Method

Pavlovskii's Method

1.50
0.00
-0.25
0.00
0.48
0.52
1.02
1.02

(0+06, 0.00)
(0+30, 0.48)
(0+31, 0.52)
(0+32, 1.02)
(0+33, 1.02)

0.63 ft

Roughness Coefficient

0.012
0.012
0.016
0.012
0.012

Bentley Systems, Inc. Haestad Methods SolB¢iothe@drioavMaster V8i (SELECTseries 1) [08.11.01.03]
2/1/2022 3:47:56 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page
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Worksheet for Ex Pan & Street-Existing Flow

Results

Elevation Range -0.251t0 1.50 ft
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type Supercritical

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

6.65
25.43
0.26
25.02
0.63
0.79
0.00302
5.77
0.52
1.15
1.97

0.00
0.00

0.00

0.00
Infinity
Infinity

0.63

0.79

0.01300
0.00302

ft2
ft
ft
ft
ft
ft
f/ft
ft/s
ft
ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft

Bentley Systems, Inc. Haestad Methods SolB¢iothe@drioavMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for Ex Pan & Street-Existing Flow

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Normal Depth

Discharge

Cross Section Image

Manning Formula

Normal Depth

0.01300 ft/ft
0.63 ft
38.40 ft3/s

1.80
1.40
1.20
1.00
0.80
0.60
0.40

Elevation

0.20

0.00 \/‘
-0.20

-0.40

0+00 0+05 0+10 O+15 0+20 0+25 0+30

Station

2/1/2022 4:59:17 PM
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Worksheet for Ex Pan & Street-Proposed Flow

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Roughness Segment Definitions

Start Station

Options

Current Kougnness weigntea
Method

Open Channel Weighting Method
Closed Channel Weighting Method

Results

Normal Depth

Manning Formula

Normal Depth

0+00
0+00
0+03
0+06
0+30
0+31
0+32
0+33

(0+00, 1.50)
(0+06, 0.00)
(0+30, 0.48)
(0+31, 0.52)
(0+32, 1.02)

0.01300 ft/ft
39.40 ft3/s

Elevation (ft)

Ending Station

Pavlovskii's Method

Pavlovskii's Method

Pavlovskii's Method

1.50
0.00
-0.25
0.00
0.48
0.52
1.02
1.02

(0+06, 0.00)
(0+30, 0.48)
(0+31, 0.52)
(0+32, 1.02)
(0+33, 1.02)

0.64 ft

Roughness Coefficient

0.012
0.012
0.016
0.012
0.012

Bentley Systems, Inc. Haestad Methods SolB¢iothe@drioavMaster V8i (SELECTseries 1) [08.11.01.03]
2/1/2022 3:48:29 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page
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Worksheet for Ex Pan & Street-Proposed Flow

Results

Elevation Range -0.251t0 1.50 ft
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type Supercritical

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

6.78
25.69
0.26
25.28
0.64
0.80
0.00300
5.81
0.52
1.16
1.98

0.00
0.00

0.00

0.00
Infinity
Infinity

0.64

0.80

0.01300
0.00300

ft2
ft
ft
ft
ft
ft
f/ft
ft/s
ft
ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft

Bentley Systems, Inc. Haestad Methods SolB¢iothe@drioavMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for Ex Pan & Street-Proposed Flow

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01300 ft/ft
Normal Depth 0.64 ft
Discharge 39.40 ft3/s

Cross Section Image

1.80
1.40
1.20
1.00
0.80
0.60
0.40 iz —

0.20 -
0.00
-0.20 \/
-0.40

0+00 0+05 0+10 O+15 0+20 0+25 0+30
Station

Elevation

Bentley Systems, Inc. Haestad Methods SolB¢iothe@drioavMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for Existing Inlet Capacity

Project Description

Solve For Discharge

Input Data

Headwater Elevation 3.70 ft
Crest Elevation 3.20 ft
Tailwater Elevation 0.00 ft
Weir Coefficient 3.00 US
Crest Length 15.00 ft
Number Of Contractions 0

Results

Discharge 15.91 ft¥/s
Headwater Height Above Crest 0.50 ft
Tailwater Height Above Crest -3.20 ft
Flow Area 7.50 ft?
Velocity 212 ft/s
Wetted Perimeter 16.00 ft
Top Width 15.00 ft

Bentley Systems, Inc. Haestad Methods Sol@emtl©@ehtewMaster V8i (SELECTseries 1) [08.11.01.03]
11/11/2021 6:01:47 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Design Procedure Form: Grass Buffer (GB)

UD-BMP (Version 3.06, November 2016)

Designer: DDJ

Company: Galloway

Date: November 11, 2021
Project: HVI000007
Location: 1875 Main Street

Sheet 1 of 1

1. Design Discharge

6. Flow Distribution for Concentrated Flows

A) 2-Year Peak Flow Rate of the Area Draining to the Grass Buffer Q= 0.1 cfs
2. Minimum Width of Grass Buffer Wg= 1 ft
3. Length of Grass Buffer (14' or greater recommended) Lg= 237 ft
4. Buffer Slope (in the direction of flow, not to exceed 0.1 ft / ft) Sg = 0.100 ft/ft
5. Flow Characteristics (sheet or concentrated)
Choose One
A) Does runoff flow into the grass buffer across the [ ® Yes O No
entire width of the buffer?
B) Watershed Flow Length F= 12 ft
C) Interface Slope (normal to flow) Si= 0.001 ft/ft
D) Type of Flow SHEET FLOW
Sheet Flow: F_ * S, <1
Concentrated Flow: F_ * S, > 1
Choose One

None (sheet flow)
O Slotted Curbing
O Level Spreader
O Other (Explain):

7 Soil Preparation
(Describe soil amendment)

8 Vegetation (Check the type used or describe "Other")

[~ Choose One
(O Existing Xeric Turf Grass

@) Irrigated Turf Grass
O other (Explain):

[~ Choose One

10. Outflow Collection (Check the type used or describe "Other")

9. Izrigation o i ) O Temporary
( Selegt None if gmstmg buffgr area has SQA vegetation @ Permanent
AND will not be disturbed during construction.)

O None*
[~ Choose Ofne

O Grass Swale

O street Gutter

O storm Sewer Inlet
(® Other (Explain):

Sheet flow offsite per the exisitng drainage report, ultimately ending

up in the existing Detention Pond.

Notes:

HCI08_IRF Calcs.xlsm, GB

11/11/2021, 2:38 PM



If this what you are trying to use to show Runoff Reduction, it is not sufficient.
Please go to MHFD's website and subsequent Software page and use their latest
UD-BMP spreadsheet (v3.07). See "Runoff Reduction" tab on that spreadsheet.

RUNOFF REDUCTION SPREADSHEET ADDED
Site-Level Low Impact Development (LID) Design Effective Impervy FOR SUB-BASIN E-6 WHICH IS NOT ROUTED
LID Credit by Impervious Reduction Factor (IRF) Method TO THE POND AND PROVIDES ITS OWN WQ

UD-BMP (Version 3.06, November 2016)

User Input
Calculated cells Designer: CMD

Company: Galloway & Co.

~+Design Storm: 1-Hour Rain Depth| WQCV Event 0.60 inches Date: February 1, 2022
~=Minor Storm: 1-Hour Rain Depth| 5-Year Event 1.50 inches Project: Lot 2 Elm Grove Villa - Smith Plumbing - WQCV Pond
~+Major Storm: 1-Hour Rain Depth| 100-Year Event 2.52 inches Location: El Paso County, CO
Optional User Defined Storm| CUHP
(CUHP) NOAA 1 Hour Ramfalflo?z;i; En:' ;:;q:z\rz 100-Year Event I |

Max Intensity for Optional User Defined Storm lII

SITE INFORMATION (USER-INPUT)

Sub-basin Identifier E-6

Receiving Pervious Area Soil Type sand

Total Area (ac., Sum of DCIA, UIA, RPA, & SPA) 0.260
Directly Connected Impervious Area (DCIA, acres) |  0.000

Unconnected Impervious Area (UIA, acres) | 0.000
Receiving Pervious Area (RPA, acres) | 0.260
Separate Pervious Area (SPA, acres) |  0.000
RPA Treatment Type: Conveyance (C), v
Volume (V), or Permeable Pavement (PP)
CALCULATED RESULTS (OUTPUT)
Total Calculated Area (ac, check against input) | 0.260
Directly Connected Impervious Area (DCIA, %) 0.0%
Unconnected Impervious Area (UIA, %) 0.0%
Receiving Pervious Area (RPA, %) |  100.0%

Separate Pervious Area (SPA, %) 0.0%
Ag (RPA/ UIA) 0.000
I,Check | 1.000

f/1for WQCV Event: 9.8
f/1for 5-Year Event: 0.6
f/1for 100-Year Event: 0.6

/1 for Optional User Defined Storm CUHP:
IRF for WQCV Event: 0.00

IRF for 5-Year Event: 1.00
IRF for 100-Year Event: 1.00

IRF for Optional User Defined Storm CUHP
Total Site Imperviousness: Iy 0.0%
Effective Imperviousness for WQCV Event: 0.0%
Effective Imperviousness for 5-Year Event: 0.0%
Effective Imperviousness for 100-Year Event: 0.0%

Effective Imperviousness for Optional User Defined Storm CUHP:

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: 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

User Defined CUHP CREDIT: Reduce Detention By:

Total Site Imperviousness: 0.0% Notes:
Total Site Effective Imperviousness for WQCV Event: 0.0% " Use Green-Ampt average infiltration rate values from Table 3-3.
Total Site Effective Imperviousness for 5-Year Event: 0.0% " Flood control detention volume credits based on empirical equations from Storage Chapter of USDCM.
Total Site Effective Imperviousness for 100-Year Event: 0.0% *** Method assumes that 1-hour rainfall depth is equivalent to 1-hour intensity for calculation purposed

Total Site Effective Imperviousness for Optional User Defined Storm CUHP:

HCI08_IRF Calcs.xism, IRF 2/1/2022, 3:54 PM



Pond Calculations



Detention Pond Tributary Areas

Subdivision: Elm Grove Villa Project Name: Elm Grove Villa
Location: CO, Colorado Springs Project No.: HCIO00008
Calculated By: DDJ
Checked By: GD
Date: 11/12/21
Pond
Basin Area % Imp
E-4 0.72 96.2
E-5 0.11 96.3
E-7 0.06 2
E-8 0.12 45.5
Total 1.00 84.6

X:\1510000.all\1517903\Excel\Drainage\Master Drainage Report\Master Drainage Calcs.xls

Page 1 of 1 11/11/2021



Project: Smith Plumbing
Basin ID: WQCV Pond

AGE-STORAGE TABLE BUILDER

MHFD-Detention, Version 4.03 (May 2020)

zonEa
( Z0ME 2

[ eone

2

10098 4
A
a8 wast _

ZONE 1 AND 2

PERMANENT-
POOL. Zone C

ORIFICES.

Watershed Information

Selected BMP Type =

Watershed Area =

Watershed Length =

Watershed Length to Centroid =

Watershed Slope =

Watershed Imperviousness =

Percentage Hydrologic Soil Group A =

Percentage Hydrologic Soil Group B =

Percentage Hydrologic Soil Groups C/D =

Target WQCV Drain Time =

T~
ORIFICE
( ion Pond)
5846.17
EDB 5846.5
1.00 acres
430 ft
170 ft
0.025 |ft/ft
84.60% [percent
100.0% |percent
0.0% percent
0.0% percent
40.0 hours

Location for 1-hr Rainfall Depths = User Input

After providing required inputs above including 1-hour rainfall
depths, click 'Run CUHP' to generate runoff hydrographs using

the embedded Colorado Urban Hydrograph Procedure.

Water Quality Capture Volume (WQCV) =

0.030

Excess Urban Runoff Volume (EURV) =

0.113

2-yr Runoff Volume (P1 = 1.19 in..

0.076

5-yr Runoff Volume (P1 = 1.5 in.) =

0.099

10-yr Runoff Volume (P1 = 1.75 in.) =

0.117

25-yr Runoff Volume (P1 = 2 in.) =

0.137

50-yr Runoff Volume (P1 = 2.25 in.) =

0.157

100-yr Runoff Volume (P1 = 2.52 in.

0.180

500-yr Runoff Volume (P1 = 3.68 in.) =

0.275

Approximate 2-yr Detention Volume =

0.074

Approximate 5-yr Detention Volume =

0.097

Approximate 10-yr Detention Volum

0.115

Approximate 25-yr Detention Volume =

0.136

Approximate 50-yr Detention Volume =

0.148

Approximate 100-yr Detention Volume =

0.159

Define Zones and Basin Geometry

Zone 1 Volume (WQCV) =

0.030

Select Zone 2 Storage Volume (Optional) =

Select Zone 3 Storage Volume (Optional) =

Total Detention Basin Volume =

Initial Surcharge Volume (ISV) =

Initial Surcharge Depth (ISD) =

Total Available Detention Depth (Hiota)) =

Depth of Trickle Channel (Hy) =

Slope of Trickle Channel (Stc) =

Slopes of Main Basin Sides (Smain) =

Basin Length-to-Width Ratio (Ryw) =

Initial Surcharge Area (Asy) =

Surcharge Volume Length (Lsy) =

Surcharge Volume Width (Wisy) =

Depth of Basin Floor (Heo0r) =

Length of Basin Floor (Lgoor) =

Width of Basin Floor (Wgo0r) =

Area of Basin Floor (Ar.oor) =

Volume of Basin Floor (Veioor) =

Depth of Main Basin (Huan) =

Length of Main Basin (Lyam) =

Width of Main Basin (W) =

Area of Main Basin (Auam) =

Volume of Main Basin (Vuai) =

Calculated Total Basin Volume (Viorar) =

WQ Pond.xism, Basin

Optional User Overrides

Depth Increment = ft
Optional Optional
Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (ft) (ft) (ft?) Area (ft?) (acre) (ft*) (ac-ft)
Top of Micropool - 0.00 - - - 32 0.001
Trickle Channel Iny| - 0.33 - - - 32 0.001 11 0.000
5847 - 0.83 - - - 148 0.003 56 0.001
5847.5 - 133 - - - 411 0.009 195 0.004
5848 - 1.83 - - - 566 0.013 440 0.010
5848.5 - 2.33 - - - 759 0.017 771 0.018
5849 - 2.83 - - - 1,016 0.023 1,215 0.028
5849.5 - ELEE) - - - jiRass) 0.031 1,802 0.041
5850 - 3.83 - - - 1,729 0.040 2,567 0.059
5850.4 - 4.23 - - - 2,214 0.051 3,356 0.077

acre-feet acre-feet

acre-feet acre-feet

acre-feet 1.19 inches

acre-feet 1.50 inches

acre-feet 1.75 inches

acre-feet 2.00 inches

acre-feet 2.25 inches

acre-feet 2.52 inches

acre-feet 3.68 inches

acre-feet
acre-feet
acre-feet
acre-feet
acre-feet
acre-feet

acre-feet

acre-feet  total

volume is less than
100-year volume.

acre-feet
acre-feet
@’

ft

ft

ft

ft/ft

H:v

EEE R

E)

@2
@’
acre-feet

11/11/2021, 4:23 PM



DETENTION BASIN STAGE-STORAGE TABLE BUILDER

MHFD-Detention, Version 4.03 (May 2020)

20 2400

15 1800
£
£ .
= &
E 5
210 1200 £
3 o
) <
3

5 600
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DETENTION BASIN OUTLET STRUCTURE DESI

MHFD-Detention, Version 4.03 (May 2020)
Project: Smith P
Basin ID: WQCV Pond

Estimated Estimated
m““:l: Stage (ft) Volume (ac-ft) Outlet Type
vowme] e | wac? S Zone 1 (WQCV) 2.92 0.030 Orifice Plate
100-YEAR Zone 2
ORIFICE
PERMANENT- ORIFICES Zone 3
pooL Example Zone Configuration (Retention Pond) Total (all zones) 0.030
User Input: Orifice at Underdrain Outlet ically 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 = ft?
Underdrain Orifice Diameter = N/A inches Underdrain Orifice Centroid = feet
User Input: Orifice Plate with one or more orifices or Elliptical Slot Weir ically 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 = 2.92 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 13.00 inches Elliptical Slot Centroid = N/A feet
Orifice Plate: Orifice Area per Row = 0.12 sg. inches (diameter = 3/8 inch) Elliptical Slot Area = N/A ft
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 (sg. 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 (sqg. 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
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, H; = 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 = 25.20
Horiz. Length of Weir Sides = 3.00 feet Overflow Grate Open Area w/o Debris = 6.30 it
Overflow Grate Open Area % = 70% %, grate open area/total area Overflow Grate Open Area w/ Debris = 3.15 ft?
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 = 0.25 ft?
Circular Orifice Diameter = 18.00 inches Outlet Orifice Centroid = 0.08 feet
2.00 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
Routed Hydrograph Results The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).
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) = 0.030 0.113 0.076 0.099 0.117 0.137 0.157 0.180 0.275
Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.076 0.099 0.117 0.137 0.157 0.180 0.275
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.0 0.0 0.0 0.2 0.3 0.5 1.4
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 0.16 0.33 0.54 1.37
Peak Inflow Q (cfs) = N/A N/A 1.3 1.6 1.9 2.3 2.6 3.1 4.7
Peak Outflow Q (cfs) = 0.0 11.2 0.6 1.1 1.3 2.0 2.9 3.0 4.6
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 88.2 70.9 12.4 8.8 5.5 3.4
Structure Controlling Flow = Plate Plate Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 Outlet Plate 1 Qutlet Plate 1 Spillway
Max Velocity through Grate 1 (fps) = N/A N/A 0.09 0.2 0.2 0.3 0.5 0.5 0.5
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 38 44 43 41 40 39 38 33
Time to Drain 99% of Inflow Volume (hours) = 40 43 49 49 48 47 47 46 43
Maximum Ponding Depth (ft) = 2.92 3.14 3.41 3.45 3.46 3.51 3.56 3.64 3.95
Area at Maximum Ponding Depth (acres) = 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04
Maximum Volume Stored (acre-ft) = 0.030 0.036 0.044 0.045 0.045 0.047 0.049 0.052 0.064

WQ Pond.xlsm, Outlet Structure 11/11/2021, 4:23 PM
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WQ Pond.xlsm, Outlet Structure

DETENTION BASIN OUTLET STR RE DESIGN

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 0.02 0.00 0.12
0:15:00 0.00 0.00 0.18 0.29 0.35 0.24 0.29 0.29 0.50
0:20:00 0.00 0.00 0.60 0.77 0.91 0.57 0.66 0.71 1.10
0:25:00 0.00 0.00 1.18 1.53 1.81 1.16 1.33 1.42 2.19
0:30:00 0.00 0.00 1.29 1.63 1.88 2.22 2.55 2.83 4.36
0:35:00 0.00 0.00 1.13 1.41 1.61 2.28 2.62 3.08 4.70
0:40:00 0.00 0.00 0.97 1.19 1.37 2.08 2.39 2.79 4.26
0:45:00 0.00 0.00 0.79 0.99 1.15 1.78 2.04 2.46 3.76
0:50:00 0.00 0.00 0.66 0.85 0.96 1.54 1.76 2.11 3.22
0:55:00 0.00 0.00 0.57 0.73 0.84 1.26 1.44 1.77 2.71
1:00:00 0.00 0.00 0.50 0.63 0.74 1.07 1.23 1.54 2.36
1:05:00 0.00 0.00 0.43 0.55 0.65 0.92 1.05 1.36 2.09
1:10:00 0.00 0.00 0.34 0.47 0.57 0.75 0.86 1.07 1.63
1:15:00 0.00 0.00 0.28 0.40 0.51 0.62 0.70 0.84 1.27
1:20:00 0.00 0.00 0.25 0.36 0.46 0.49 0.56 0.62 0.94
1:25:00 0.00 0.00 0.23 0.33 0.41 0.42 0.48 0.49 0.73
1:30:00 0.00 0.00 0.22 0.32 0.37 0.36 0.40 0.41 0.61
1:35:00 0.00 0.00 0.22 0.30 0.34 0.32 0.36 0.35 0.52
1:40:00 0.00 0.00 0.21 0.27 0.32 0.29 0.33 0.32 0.47
1:45:00 0.00 0.00 0.21 0.25 0.31 0.27 0.31 0.29 0.43
1:50:00 0.00 0.00 0.21 0.23 0.30 0.26 0.29 0.28 0.40
1:55:00 0.00 0.00 0.18 0.22 0.29 0.25 0.28 0.27 0.39
2:00:00 0.00 0.00 0.15 0.20 0.26 0.25 0.28 0.26 0.38
2:05:00 0.00 0.00 0.11 0.14 0.18 0.17 0.20 0.19 0.27
2:10:00 0.00 0.00 0.08 0.10 0.13 0.12 0.14 0.13 0.19
2:15:00 0.00 0.00 0.05 0.07 0.09 0.09 0.10 0.09 0.13
2:20:00 0.00 0.00 0.04 0.04 0.06 0.06 0.06 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 0.03 0.03 0.04
2:35:00 0.00 0.00 0.01 0.01 0.01 0.01 0.02 0.02 0.02
2:40:00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01
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
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Stormwater Detention and Infiltration Design Data Sheet

Stormwater Facility Name: Private WQCV Pond - Lot 2 EIm Grove Villa

Facility Location & Jurisdiction: 1895 Main Street; Colorado Springs, CO 80911 Security Basin - El Paso County

User Input: Watershed Characteristics User Defined | User Defined | User Defined | User Defined
Watershed Slope = 0.025 ft/ft Stage [ft] Area [ft"2] Stage [ft] Discharge [cfs]
Watershed Length = 430 ft 0.00 32 0.00 0.00
Watershed Area = 1.00 acres 0.33 32 0.33 0.00
Watershed Imperviousness = 84.6% percent 0.83 148 0.83 0.00
Percentage Hydrologic Soil Group A = 100.0% percent 133 411 183 0.01
Percentage Hydrologic Soil Group B = 0.0% percent 1.83 566 1.83 0.01
Percentage Hydrologic Soil Groups C/D = 0.0% percent 2.33 759 2.33 0.01
Location for 1-hr Rainfall Depths (use dropdown): 2.83 1,016 2.83 0.02
User Input A\ 4 2.92 1,073 2.92 0.02
' 3.33 1,333 3.33 0.02
3.83 1,729 3.83 3.01
4.23 2,214 4.23 13.18
WQCV Treatment Method =| Extended Detention v
REVISED SPREADSHEET INCLUDED
WITHIN THIS SUBMITTAL
Check inputs. This Results
table isn't fully populating
for some reason.
After completing and printing this worksheet to a pdf)\go to:
https://maperture.digitaldataservices.com/gvh/?viewer=ecswdif
create a new stormwater facility, and
attach the pdf of this worksheet to that record.
Routed Hydrograph Results
Design Storm Return Period = WQCV 2 Year 5 Year 10 Year 50 Year 100 Year ||
One-Hour Rainfall Depth = 0.53 1.19 1,50 175 2.25 252 |fin
Calculated Runoff Volume = 0.030 0.078 0.102 0.122 0.164 0189 |[lacre-ft
OPTIONAL Override Runoff Volume = [lacre-ft
Inflow Hydrograph Volume = ||acre-ft
Time to Drain 97% of Inflow Volume = ||h0urs
Time to Drain 99% of Inflow Volume = ||h0urs
Maximum Ponding Depth = ||ft
Maximum Ponded Area = ||acres
Maximum Volume Stored = ||acre-ft

SDI Design Spreadsheet.xIsm, Design Data

2/1/2022, 2:22 PM



Stormwater Detention and Infiltration Design Data Sheet
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FOREBAY CALCULATIONS (SMITH PLUMBING)

1) WQCV (inches) =a(.91P - 1.19/* + .781)

| = impervious percentage = 85%
a = Coefficient corresponding to WQCV drain time = 1 (40 hours)
WQCV (inches) = 0.36 inches

2) WQCV (ac-ft) = (WQCV (inches))/12 x A

Area = tributary area = 1 acres
WQCV (ac-ft) = 0.03
WQCV (cubic feet) = 1,304

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 = 13 cubic feet

with pond depth at 1.0', Forebay Area = 13.0 sqg-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 = 6.1 cfs
Forebay discharge = 0.12 cfs



Worksheet for Forebay Release Slots

Project Description

Solve For

Input Data

Discharge
Headwater Elevation
Crest Elevation
Tailwater Elevation
Weir Coefficient

Number Of Contractions

Results

Crest Length

Headwater Height Above Crest
Tailwater Height Above Crest
Flow Area

Velocity

Wetted Perimeter

Top Width

Crest Length

0.42
0.75
0.00
0.00
3.00

0.22
0.75
0.00
0.16
2.60
1.72
0.22

ftd/s
ft

ft

ft
us

ft
ft
ft
ft2
ft/s
ft
ft

5/26/2021 3:47:26 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Bentley Systems, Inc. Haestad Methods SolB¢iothe@drioavMaster V8i (SELECTseries 1) [08.11.01.03]

Page

1 of

1



Worksheet for Forebay Weir

Project Description

Solve For Discharge

Input Data

Headwater Elevation 1.00 1t
Crest Elevation 0.75 ft
Tailwater Elevation 0.00 ft
Weir Coefficient 3.00 US
Crest Length 292 ft
Number Of Contractions 0

Results

Discharge 1.10 ft¥/s
Headwater Height Above Crest 0.25 ft
Tailwater Height Above Crest -0.75 ft
Flow Area 0.73 ft?
Velocity 1.50 ft/s
Wetted Perimeter 342 ft
Top Width 292 ft

Bentley Systems, Inc. Haestad Methods Sol@emtl©@ehtewMaster V8i (SELECTseries 1) [08.11.01.03]
11/11/2021 5:58:59 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Subdivision: Elm Grove Villa
Location: El Paso County

POND RIPRAP EMBANKMENT SIZING

Project Name:
Project No.:
Calculated By:
Checked By:
Date:

Smith Plumbing

HCI1000008

CMD

CD

5/3/21

Pond

Riprap Type

D50*

Slope, S

Concentration Factor

Unit discharge

Spillway Flow***

Spillway Width

(in)

(ft/ft)

(1.0t0 3.0)

(cfs/ft)**

(cfs)

(ft)

North Pond

VL

2.8

25.00%

0.35

4.2

12

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

***peak Inflow Q100




Worksheet for Trickle Channel

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 ft?
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

Bentley Systems, Inc. Haestad Methods SolB¢iothe@drioavMaster V8i (SELECTseries 1) [08.11.01.03]
5/26/2021 3:45:13 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Pond Outlet.stsw
5/27/2021

Color Coding Legend

Conduit: Diameter (in)

<=

18.0

24.0

30.0

36.0

42.0

Other

Smith Plumbing
Pond Outlet

Pond Outlet

P-1

Ex Inlet

P-2

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA
+1-203-755-1666

WQCV Pond

L]

Bentley StormCAD V8i (SELECTseries 4)
[08.11.04.54]
Page 1 of 1



Smith Plumbing
Pond Outlet
Active Scenario: 100 YR

Label Start Invert Stop Invert Length Slope Diameter Manning's Flow Velocity Capacity Flow / Hydraulic  Hydraulic Energy Energy
Node (Start) Node (Stop) (User (Calculated) (in) n (cfs) (ft/s) (Full Capacity Grade Line Grade Line  Grade Grade
(ft) (ft) Defined) (ft/ft) Flow) (Design) (In) (Out) Line (In) Line
(ft) (cfs) (%) (ft) (ft) (ft) (Out)
(ft)
Pond Ex
P-1 Outle | 5,843.49 Inlet 5,843.00 36.0 0.014 18.0 0.013 | 3.00 5.73 12.26 24.5| 5,844.15| 5,843.51| 5,844.40 | 5,844.01
t
p-2 IIEr)1(Iet 5,842.60 | O-7 5,841.63 20.2 0.048 18.0 0.013 | 6.00 10.95 23.00 26.1 5,843.55 | 5,842.22 | 5,843.95 | 5,843.54

Bentley StormCAD V8i (SELECTseries 4)
[08.11.04.54]

Bentley Systems, Inc. Haestad Methods Solution Center
Page 1 of 1

Pond Outlet.stsw
11/11/2021 27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-
755-1666



Smith Plumbing
Pond Outlet
Active Scenario: 100 YR
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