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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 El Paso County for drainage reports and said report is in
conformity with the master plan of the drainage basin. | accept responsibility for any liability
caused by any negligent acts, errors, or omissions on my part in preparing this report.

Mike Bramlett, Colorado P.E. # 32314 Date
For and On Behalf of JR Engineering, LLC

DEVELOPER'S STATEMENT:
I, the developer, have read and will comply with all of the requirements specified in this drainage
report and plan.

Business Name: BRJM, LLC
By:
Bob Irwin
Title:
Address: 101 N. Cascade, Suite 200

Colorado Springs CO 80903

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

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

Conditions:
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PURPOSE

The purpose of this report is to serve as the Final Drainage Report for Latigo Trails Filing 10 known
as the “site” from herein, and to amend the “Master Development/Preliminary Drainage Plan for
Latigo Trails” (MDDP) by URS, dated October 2001. The proposed Latigo Trails Development that
this report covers, known herein as the “proposed development” consists of five filings (9-13). Filing
10 will be discussed further in this report.

This drainage study identifies and analyzes the proposed drainage patterns, determines proposed
runoff quantities, sizes drainage facilities, presents solutions to on and off-site drainage impacts
resulting from this development, and safely routes developed storm water runoff to the appropriate
outfall facilities as delineated in previous reports.

GENERAL LOCATION AND DESCRIPTION

Location

The Latigo Trails proposed development is located within Sections 8, 9, 16, & 17, Township 12
South, Range 64 West of the 6th Principal Meridian, El Paso County, Colorado. The site is bound by
Future Latigo Trails Filing 12 to the East, The Trails Filing 2-B and The Trails Filing 7-A and 7-C to
the North, The West line of Section 17, Township 12 South, Range 64 West of the Sixth Principal
Meridian to the West, and by the Meridian Ranch development to the south. A vicinity map is
presented in Appendix A.

Description of Property

The Latigo Trails proposed development contains approximately 599 acres and will be comprised of
176, 2.5 acre lots or larger. Filing 10 consists of 39 of the lots and is 106.6 acres. The site is currently
unoccupied and undeveloped. The existing ground cover is sparse vegetation and open space, typical
of a Colorado rolling range land condition. It should be noted that Filings 2, 7, and 8 are currently
developed, and therefore, this report covers the undeveloped portions, including Filings 9 — 13.
Previously developed areas part of the 2001 MDDP for Latigo Trails by URS, will remain unchanged
and as is.

Approximately 305 acres will drain to the Gieck Ranch basin. In general the Gieck Ranch basin
flows form northwest to southeast across the proposed development.

Filing 10 known as “the site” from herein is comprised of 39 lots. The site is bound by The Trails
Filing No. 2-B to the north, single family residences to the west, and by future Latigo Trails Filing
No. 12 to the east.
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Per a NRCS web soil survey of the area, the site is made up of B soils. Type B soils are typically
moderately deep to deep and moderately well drained to well drained soils that have a moderate
infiltration when thoroughly wet. A NRCS soil survey map has been presented in Appendix A.

Floodplain Statement

Based on the FEMA FIRM Map numbers 08041C0339G and 0841C0552G, both dated December 7,
2018, the site lies Zone X. Zone X is defined as area outside the Special Flood Hazard Area (SFHA)
and higher than the elevation of the 0.2-percent-annual-chance (or 500-year) flood. All proposed
development within the site will occur in Zone X.

which ones?

MAJOR DRAINAGE BASINS AND SUBBASINS Name/describe them.

Addendum to Master Development/ Preliminary Drainage Plan

For Trails Filing 10, the MDDP will be amended as failows:

a. Portions of Filing 10 will drain to the existing South Pond. The existing outlet structure and
spillway crest will be revised and the pond design per 2021 El Paso County Drainage
Criteria.

b. The potential detention=areas shown in the MDDP are eliminated and instead developed
flows will be conveyed south by a system of swales, and culverts to the two full-spectrum
EDBs, the existing South Pond and the proposed G1.

c. Proposed Pond G1 has been sized and designed to meet 2021 El Paso County Drainage
Criteria. Pond G19 will be evaluated with the development of future Filings (11-12) and the
MDDP shall be amended as needed.

Major Basin Descriptions

The site lies within the Gieck Ranch Drainage Basin. A Master Development Drainage Plan (MDDP)
has been approved for Latigo Trails and is titled “Master Development/Preliminary Drainage Plan for
Latigo Trails”, by URS, dated October 2001; it is referenced and used as a Master Plan for the
project. The “Final Drainage Report Addendum No. 1 for The Trails Filing No. 7 Subdivision,” by
URS, dated February 2007, and the “Final Drainage Report for the Trails Filing No. 8 and
Addendum to Mater Development/Preliminary Drainage Plan for Latigo Trails”, by JR Engineering,
dated January, 3 2007 are also referenced for this report. Excerpts of referenced reports can be found
in Appendix E.

Existing South Pond-Ultimate

The existing South Pond was built with the Trails Filing 7 as described in the “Final Drainage Report
Addendum No. 1 for The Trails Filing No. 7 Subdivision” and was sized for the entire upstream
developed area based on Water Quality Capture Volume (WQCYV), 5-year, and 100-year detention.
The existing off-site drainage areas tributary to the existing South Pond were re-analyzed using the
Rational Method for the ultimate condition. This assumed the future Filing 12 development would
exist and treated those areas with percent impervious reflecting the developed 2.5 acre lots. From this
analysis it was determined that 42.3 acres of on-site developed flow and 194.7 acres of off-site
developed flows contribute to the pond with 14.0% impervious for flows of 93 and 348 cfs for the 5-
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The existing pond sizing was checked by using Urban Drainage and Flood Control District’s UD-
Detention, Version 4.04 workbook and existing conditions. In thesexisting condition the pond can
detain approximately 11.6 ac-ft. Inputting the basin parameters for the\ye-analyzed on-site and off-
site flows, it was determined that the pond needed approximately 10.3 ac-ft for the 100-year
detention volume. It was also determined that the outlet structure and spillway crest needed to be
modified to meet the ultimate condition of on-site and off-site contributing area. The spillway is
located on the east side of the pond and has an existing approximate elevation of 7095.50°. The UD-
Detention spreadsheet for the ultimate condition shows that the spillway needs to be raised to
approximately 7095.88’ to detain the 100-year volume. It was assumed that a micropool will need to
be added to the pond with the top having the elevation of 7087.67°. Additionally, the existing 8.33 ft
by 2.92 ft overflow grate will be replaced by a 15 ft by 9 ft overflow grate and orifice plate. The
proposed drainage items will meet the required design drain times based on the updated analysis of
tributary area. The existing concrete wingwalls will need to be adjusted based on the increase in grate
size. The existing South Pond outlet structure is proposed to be revised to provide full-spectrum
detention and water quality for the existing tributary basin developed flows and the proposed Filing
10 developed flows in the ultimate condition. It will limit release rates to the south along unnamed
ephemeral streams flowing offsite onto the Meridian Ranch development to below historic levels.
The existing conditions of the outfall shall be analyzed to ensure they are stable.

The pond design is summarized below with buNets:

e WQCV: +/- 1.756 acre-ft FDR. Update last sentence to provide a
e EURV: +/- 3.211 acre-ft summarize the results. Is the conveyance
e 100-Year Volume: +/- 11.307 acre-ft downstream of the pond hydraulically

o Qsin +/-104.1cfs adequate?

o Qioo,in: +/- 360.5 cfs

o  Qsout: +/-29.3 cfs

° QlOO,out: +/- 217.0 cfs

e Spillway: 120 ft to be modified from approx. 7095.50" to 7095.88" elevation, sized for
undetained peak. Directs water to the east over the spillway.

e Outlet: 8W x 3’'T RCBC storm sewer released to the east. The existing conditions shall be
analyzed to ensure they are stable.

The outfall needs to be analyzed with this

See Appendices B and D for applicable calculations and supporting design information.

Pond G1

The location of deign point G1 in the MDDP has remained consistent in location. The original
MDDP developed flows for this design point with an area of 20.3 acres are 21 cfs and 48 cfs for the
5-year and 100-year storms respectively. This report re-analyzed the conditions for the contributing
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on-site and off-site basins and calculated a total tributary area of 18.7 acres (16.7 acres on-site, 2.0
acres off-site) with 11 and 41 cfs for the 5- and 100-year storms, respectively. Those are the inflows
into proposed Pond G1 which was sized for the ultimate condition and designed per current criteria
& full-spectrum design methodology based on WQCV, Excess Urban Runoff Volume (EURV), and
100-year detention. Therefore the release rates will be less than proposed in the MDDP which will be
released south into the Meridian Ranch development. Only part of Filing 10 and one off-site basin
contribute flows, and no future Latigo Trails Filing Developments will affect these pond flows.
Therefore the proposed Filing 10 would be the same as the ultimate design.

The pond design is summarized below with bullets:

o WQCV: +/-0.121 acre-ft

e EURV: +/- 0.212 acre-ft

e 100-Year Volume: +/- 0.936 acre-ft

o Qsin: +/- 6.7 cfs

o QlOO,in: +/- 24.4 cfs

o  Qsou +/-3.8cfs

o QlOO,out: +/- 17.0 cfs

e Spillway: 9 ft to at an elevation approx. 4.7 ft above the micropool, sized for undetained
peak. Directs water to the south over the spillway.

e Outlet: 30” RCP storm sewer released to the southwest and then connects to an existing 30”
RCP. The existing conditions of the depression and existing RCP shall be evaluated to ensure
they are stable.

See Appendices B and D for applicable calculations and supporting design information.

Historical Gieck Ranch Drainage Basin

As stated in the approved MDDP report, runoff from the Gieck Ranch Drainage Basin flows to the
south and east across the proposed development and drains to small unnamed ephemeral streams
flowing onto the Meridian Ranch development to the south and toward Eastonville Road to the east.
The approved MDDP proposed that there would be several drainage points from the Gieck Ranch
Drainage Basin that discharge to the south: G1, G2, G5, G6, G11a, G11b, G12, G13, G14a, G14b,
G15, G17a, G17b, G18, and G19. These roughly totaled a 100-year discharge of 1,256 cfs along the
various design points. See the approved values for the calculated flows at each design point.

Proposed Gieck Ranch Drainage Basin

This report proposes that the Filing 10 drainage system will be compromised of swales, culverts, and
detention ponds. The proposed drainage design is in conformance with the approved “Master
Development/Preliminary Drainage Plan for Latigo Trails” report as runoff flows split and go either
southeast or southwest towards the Meridian Ranch boundary. Though the drainage direction
remained the same, the on-site and off-site areas were re-analyzed using the Rational Method as
described in the El Paso County Drainage Criteria. A larger area of contributing flow was found
compared to the analysis in the “Final Drainage Report Addendum No. 1 for The Trails Filing No. 7
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Subdivision” report. Therefore the existing South Pond outlet structure and spillway crest will need
to be modified for the proposed Filing 10 development as well as the ultimate condition. There are
four full-spectrum ponds within the Gieck Ranch basin proposed for the ultimate development of
Latigo Trails Filing 9-12: G1, G18, G19, and the existing South Pond.

Pond G18 shall have been built with the development of Filing 9 and fully built in future Filing 12 as
described in the “Final Drainage Report for Latigo Trails Filing No. 9 and Addendum to Master
Development/ Preliminary Drainage Plan for Latigo Trails”, by JR Engineering, dated September
2021. Pond G19 will be built with future Filings 11-12. Pond G1 shall be built with the development
of Filing 10. The existing South Pond outlet structure and spillway crest shall be modified with the
development of Filing 10, and then the orifice plate will further be modified for the ultimate
condition. In the approved “Master Development/Preliminary Drainage Plan for Latigo Trails”
report, there are several possible detention areas that are proposed along the north-half Conestoga
Trail South roadway. This report proposes the use of the proposed G1 pond as well as the existing
South Pond instead of those proposed possible detention areas.

Excerpts of referenced approved reports are shown in Appendix E and a map of proposed basins is
presented in Appendix F.

Proposed Sub-basin Drainage
The proposed basin delineation for Latigo Trials Filing 10 as shown in Appendix F is as follows;

Basin OS2 is approximately 2.12 acres and in its existing condition is comprised of parts of 2 rural
lots developed in Trails Filing 2 and part of the existing Conestoga Trail South roadway.
Additionally, there is an existing roadside swale. More information about the existing conditions can
be found in the approved MDDP or amendments. The historic drainage path generally flows
southeast and eventually flows towards the Meridian Ranch development. The basin is off-site and
therefore, no work is proposed within that area other than slight modifications where the proposed
roadside swale begins. Flow will follow the historic path overland towards DP1 where it will enter
Basin A and follow the drainage patterns of that basin as described below towards DP2.1. The peak
flow rate for basin at DP1 in the 5 and 100-year storm are 2.1 cfs and 6.9 cfs, respectively. Flows
will follow the routed path until they discharge into the existing South Pond.

Basin A is approximately 1.58 acres and the existing conditions were previously analyzed in the
approved MDDP report. In the proposed condition it will be rural 2.5 acre lots, part of the Conestoga
Trail South road, and a roadway swale. Runoff from this basin will be collected in a roadside swale
and conveyed east to DP2 and then along Conestoga Trail South to DP2.1 where the flows are
combined with flows from DP1. The peak flow rate for the basin at DP2 in the 5 and 100-year storm
are 1.6 cfs and 5.1 cfs, respectively. Flows from DP2.1 (Qs=3.5 cfs, Q100=11.5 cfs) continue east in
the roadside ditch to DP4.1 and eventually the flow will be routed to the existing South Pond.
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Basin OS3 is approximately 26.66 acres and in its existing is comprised of parts of 21 rural lots
developed in Trails Filing 2, part of the existing Conestoga Trail South, Oregon Wagon Trail, and
Purple Mountain Trail roadways. Additionally, there are some existing buildings, existing swales,
and culverts that direct flows from the west to east side of Conestoga Trail South. More information
about the existing conditions can be found in the approved MDDP or amendments. The historic
drainage path generally flows southeast crosses existing culverts that crosses the existing Conestoga
Trail South road and eventually flows towards the Meridian Ranch development. The basin is off-site
and therefore, no work is proposed within that area. Runoff from this basin will flow south overland
and enter into Basin B near DP3. The peak flow rate for the basin at DP3 in the 5 and 100-year storm
are 27.6 cfs and 105.5 cfs, respectively. From there they will follow the drainage patterns as
described in Basin B towards DP4.1, and eventually be routed to the existing South Pond.

Basin B is approximately 8.71 acres and the existing conditions were previously analyzed in the
approved MDDP report. In the proposed condition it will be rural 2.5 acre lots, part of the Conestoga
Trail South road, and a roadway swale. Runoff from this basin will be collected in a roadside swale
and conveyed east to DP4 and then along Conestoga Trail South to DP4.1 where the flows are
combined with flows from DP2.1. The peak flow rate for the basin at DP4 in the 5 and 100-year
storm are 4.8 cfs and 19.0 cfs, respectively. Flows from DP4.1 (Qs=34.7 cfs, Qi0=131.6 cfs)
continue east in the roadside ditch to DP6.1 and eventually the flow will be routed to the existing
South Pond.

Basin OS4 is approximately 3.70 acres and in its existing condition is comprised of parts of 2 rural
lots developed in Trails Filing 2 and part of the Purple Mountain Trail roadway. More information
about the existing conditions can be found in the approved MDDP or amendments. The historic
drainage path generally flows southeast and eventually flows towards the Meridian Ranch
development. The basin is off-site and therefore, no work is proposed within that area. Runoff from
this basin will flow south overland and enter into Basin C near DP5. The peak flow rate for the basin
at DP5 in the 5 and 100-year storm are 2.0 cfs and 8.3 cfs, respectively. From there they will follow
the drainage patterns as described in Basin C towards DP6.1, and eventually be routed to the existing
South Pond.

Basin C is approximately 5.43 acres and the existing conditions were previously analyzed in the
approved MDDP report. In the proposed condition it will be rural 2.5 acre lots, part of the Conestoga
Trail South road, and a roadway swale. Runoff from this basin will be collected in a roadside swale
and conveyed east to DP6 and then along Conestoga Trail South to DP6.1 where the flows are
combined with flows from DP4.1. The peak flow rate for the basin at DP6 in the 5 and 100-year
storm are 3.1 cfs and 11.8 cfs, respectively. Flows from DP6.1 (Qs=37.9 cfs, Qi0=145.9 cfs)
continue east in the roadside ditch to DP8.1 and eventually the flow will be routed to the existing
South Pond.

Basin OS5 is approximately 3.99 acres and in its existing condition is comprised of parts of 4 rural
lots developed in Trails Filing 2. More information about the existing conditions can be found in the
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approved MDDP or amendments. The historic drainage path generally flows southeast and
eventually flows towards the Meridian Ranch development. The basin is off-site and therefore, no
work is proposed within that area. Runoff from this basin will flow south overland and enter into
Basin D near DP7. The peak flow rate for the basin at DP7 in the 5 and 100-year storm are 2.2 cfs
and 9.3 cfs, respectively. From there they will follow the drainage patterns as described in Basin D
towards DP8.1, and eventually be routed to the existing South Pond.

Basin D is approximately 7.22 acres and the existing conditions were previously analyzed in the
approved MDDP report. In the proposed condition it will be rural 2.5 acre lots, part of the Conestoga
Trail South road, and a roadway swale. Runoff from this basin will be collected in a roadside swale
and conveyed east to DP8 and then along Conestoga Trail South to DP8.1 where the flows are
combined with flows from DP6.1. The peak flow rate for the basin at DP8 in the 5 and 100-year
storm are 4.2 cfs and 16.1 cfs, respectively. Flows from DP8.1 (Qs=41.9 cfs, Q10=163.8 cfs)
continue east in the roadside ditch to DP10.1 and eventually the flow will be routed to the existing
South Pond.

Basin OS6 is approximately 2.33 acres and in its existing condition is comprised of parts of 5 rural
lots developed in Trails Filing 2. More information about the existing conditions can be found in the
approved MDDP or amendments. The historic drainage path generally flows southeast and
eventually flows towards the Meridian Ranch development. The basin is off-site and therefore, no
work is proposed within that area. Runoff from this basin will flow south overland and enter into
Basin E near DP9. The peak flow rate for the basin at DP9 in the 5 and 100-year storm are 1.2 cfs
and 4.9 cfs, respectively. From there they will follow the drainage patterns as described in Basin E
towards DP10.1, and eventually be routed to the existing South Pond.

Basin E is approximately 10.46 acres and the existing conditions were previously analyzed in the
approved MDDP report. In the proposed condition it will be rural 2.5 acre lots, part of the Conestoga
Trail South road, and a roadway swale. Runoff from this basin will be collected in a roadside swale
and conveyed east to DP10 and then along Conestoga Trail South to DP10.1 where the flows are
combined with flows from DP8.1. The peak flow rate for the basin at DP10 in the 5 and 100-year
storm are 5.6 cfs and 21.3 cfs, respectively. Flows from DP10.1 (Qs=46.0 cfs, Q100=182.1 cfs)
continue east in the roadside ditch and travel through the proposed 29”x45” HERCP to DP12.1 and
eventually the flow will be routed to the existing South Pond. The proposed culvert was sized using
the peak flow listed and ensured there was enough cover.

Basin OS7 is approximately 63.10 acres and in its existing condition is comprised of parts of 26 rural
lots developed in Trails Filing 2, parts of 2 lots developed in Trails Filing 7-C, part of the Conestoga
Trail North, and Oregon Wagon Trail roadways. Additionally, there are some existing buildings,
existing swales, and culverts that direct flows from the north to south side of Oregon Wagon Trail.
More information about the existing conditions can be found in the approved MDDP or amendments.
The historic drainage path generally flows southeast and eventually flows towards the Meridian
Ranch development. The basin is off-site and therefore, no work is proposed within that area. Runoff
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from this basin will flow south and east overland and enter into Basin F near DP11. The peak flow
rate for the basin at DP11 in the 5 and 100-year storm are 29.0 cfs and 111.4 cfs, respectively. From
there they will follow the drainage patterns as described in Basin F towards DP12.1, and eventually
be routed to the existing South Pond.

Basin F is approximately 6.51 acres and the existing conditions were previously analyzed in the
approved MDDP report. In its proposed condition it will be rural 2.5 acre lots, part of the Conestoga
Trail South road, part of Buffalo River Trail road, and roadside swales. The proposed flows drain
east and uses an existing culvert to cross the existing Buffalo River Trail and conveyed south and
east to DP12 and then along Conestoga Trail South to DP12.1 where the flows are combined with
flows from DP10.1. The peak flow rate for the basin at DP12 in the 5 and 100-year storm are 4.1 cfs
and 14.6 cfs, respectively. Flows from DP12.1 (Qs=73.3 cfs, Q100=284.7 cfs) continue east in the
roadside ditch to DP13.1 and eventually the flow will be routed to the existing South Pond.

Basin G is approximately 2.42 acres and the existing conditions were previously analyzed in the
approved MDDP report. In the proposed condition it will be the south-half of the proposed
Conestoga Trail South paved road as well as the south roadside swale. The basin will flow to the
south and then is conveyed east to DP13.1 where the flows are combined with flows from DP12.1.
The peak flow rate for the basin at DP13 in the 5 and 100-year storm are 3.6 cfs and 7.8 cfs,
respectively. Flows from DP13.1 (Qs=76.3 cfs, Q100=291.2 cfs) continue east in the roadside ditch to
DP14.1 and eventually the flow will be routed to the existing South Pond.

Basin OS8 is approximately 68.29 acres and in its existing condition is comprised of parts of 10 rural
lots developed in Trails Filing 2, parts of 12 lots developed in Trails Filing 7, drainage easements for
existing South Pond, part of the Oregon Wagon Trail, and part of the Buffalo River Trail roadways.
Additionally, there are some existing swales, and culverts that direct flows from the north to south
side of Oregon Wagon Trail. In the ultimate condition this will also include parts of 8 rural lots
developed with future Filing 12 development. More information about the existing conditions can be
found in the approved MDDP or amendments. The historic drainage path generally flows southeast
and eventually flows towards the Meridian Ranch development through several existing culverts. The
basin is off-site and therefore, no work is proposed within that area. Runoff from this basin will flow
south overland and will be routed south and east to DP14 and then to DP14.1 where the flows are
combined with flows from DP13.1. The peak flow rate for the basin at DP14 in the 5 and 100-year
storm are 23.3 cfs and 95.6 cfs (Ultimate: Qs=26.9 cfs, Q100=100.5 cfs, respectively. Flows from
DP14.1 (Filing 10: Qs=88.8 cfs, Q100=341.5 cfs, Ultimate: Qs=92.8 cfs, Q100=348.2 cfs) represent the
total routed flow that will be routed to the existing South Pond.

Basin OS1 is approximately 2.00 acres and in its existing condition is comprised of undeveloped
areas to the west of our project site. The basin is off-site and therefore, no work is proposed within
that area. More information about the existing conditions can be found in the approved MDDP or
amendments. Flow will follow the historic path overland from both the north and south towards
DP15 where it will enter into Basin H and follow the drainage patterns of that basin as described
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below. The peak flow rate for the basin at DP15 in the 5 and 100-year storm are 0.5 cfs and 3.7 cfs,
respectively. From there they will follow the drainage patterns as described in Basin H towards
DP16.1, and eventually be routed to the proposed G1 Pond.

Basin H is approximately 8.65 acres and the existing conditions were previously analyzed in the
approved MDDP report. In the proposed condition it will be rural 2.5 acre lots as well as the part of
the south-half of the existing Conestoga Trail South. Runoff from this basin will be collected in
roadside swales and conveyed southwest along the proposed Horse Canyon Trail to DP16 and then to
DP16.1 where the flows are combined with flows from DP15. The peak flow rate for the basin at
DP16 in the 5 and 100-year storm are 5.4 cfs and 20.7 cfs, respectively. Flows from DP16.1 (Qs=5.9
cfs, Q100=24.1 cfs) continue southwest in the roadside ditch to DP17.1 and eventually the flow will
be routed to proposed G1 Pond.

Basin J is approximately 3.69 acres and the existing conditions were previously analyzed in the
approved MDDP report. In the proposed condition it will be rural 2.5 acre lots, roadside swales, as
well as the proposed Horse Canyon Trail road. Runoff from this basin will be collected in roadside
swales and conveyed southwest along the proposed Horse Canyon Trail to DP17 and then to DP17.1
where the flows are combined with flows from DP16.1. The peak flow rate for the basin at DP17 in
the 5 and 100-year storm are 4.0 cfs and 12.0 cfs, respectively. Flows from DP17.1 (Qs=8.6 cfs,
Q100=32.4 cfs) continue southwest in the proposed swale to DP18.1 and eventually the flow will be
routed to proposed G1 Pond.

Basin K is approximately 4.36 acres and the existing conditions were previously analyzed in the
approved MDDP report. In the proposed condition, Basin K will be rural 2.5 acre lots as well as
contain the proposed G1 Pond. Runoff from this basin enters flows overland towards the swale near
DP18. From DP18, flows travel to DP18.1 where they are combined with the flows from DP17.1.
The peak flow rate for the basin at DP18 in the 5 and 100-year storm are 2.6 cfs and 11.0 cfs,
respectively. Flows from DP18.1 (Qs=10.5 cfs, Q100=40.9 cfs) represent the total routed flow that
will be routed to the proposed G1 pond.

Basin | is approximately 0.63 acres and the existing conditions were previously analyzed in the
approved MDDP report. In the proposed condition it will be rural 2.5 acre lots. Runoff from this
basin does not include any roadway flows and therefore follows the historic drainage pattern flowing
off-site to the southwest undetained or treated. The peak flow rate for the basin near DP19 in the 5
and 100-year storm are 0.4 cfs and 1.6 cfs, respectively.

Basin L is approximately 2.18 acres and the existing conditions were previously analyzed in the
approved MDDP report. In the proposed condition, Basin L will be rural 2.5 acre lots. Runoff from
this basin does not include any roadway flows and therefore follows the historic drainage pattern
flowing off-site to the south undetained or treated. The peak flow rate for the basin near DP20 in the
5 and 100-year storm are 1.1 cfs and 4.8 cfs, respectively.
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Basin M is approximately 15.82 acres and the existing conditions were previously analyzed in the
approved MDDP report. In the proposed condition, Basin M will be rural 2.5 acre lots. Runoff from
this basin does not include any roadway flows and therefore follows the historic drainage pattern
flowing off-site to the south undetained or treated. The peak flow rate for the basin near DP21 in the
5 and 100-year storm are 7.0 cfs and 29.8 cfs, respectively.

Basin N is approximately 10.54 acres and the existing conditions were previously analyzed in the
approved MDDP report. In the proposed condition, Basin N will be rural 2.5 acre lots. Runoff from
this basin does not include any roadway flows and therefore follows the historic drainage pattern
flowing off-site to the south undetained or treated. The peak flow rate for the basin near DP22 in the
5 and 100-year storm are 4.9 cfs and 20.8 cfs, respectively.

Basin O is approximately 5.87 acres and the existing conditions were previously analyzed in the
approved MDDP report. In the proposed condition, Basin O will be rural 2.5 acre lots. Runoff from
this basin does not include any roadway flows and therefore follows the historic drainage pattern
flowing off-site to the south undetained or treated. The peak flow rate for the basin near DP23 in the
5 and 100-year storm are 2.9 cfs and 12.4 cfs, respectively.

Basin P is approximately 13.14 acres and the existing conditions were previously analyzed in the
approved MDDP report. In the proposed condition, Basin P will be rural 2.5 acre lots. Runoff from
this basin does not include any roadway flows and therefore follows the historic drainage pattern
flowing off-site to the south undetained or treated. The peak flow rate for the basin near DP24 in the
5 and 100-year storm are 6.6 cfs and 28.1 cfs, respectively.

A summary of all basin parameters has been presented in Appendix B.

DRAINAGE DESIGN CRITERIA

Development Criteria Reference

Storm drainage analysis and design criteria for the project were taken from the “City of Colorado
Spring/El Paso County Drainage Criteria Manual” Volumes 1 and 2 (EPCDCM), dated October 12,
1994, the “Urban Storm Drainage Criteria Manual” Volumes 1 - 3 (USDCM) and Chapter 6 and
Section 3.2.1 of Chapter 13 of the “Colorado Springs Drainage Criteria Manual (CCSDCM)”, dated
May 2014, as adopted by El Paso County, as well as the July 2019 El Paso County Engineering
Criteria Manual update.

Hydrologic Criteria

All hydrologic data was obtained from the “El Paso Drainage Criteria Manual™ VVolumes 1 and 2, and
the “Urban Drainage and Flood Control District Urban Storm Drainage Criteria Manual” Volumes 1,
2, and 3. Onsite drainage improvements were designed based on the 5-year (minor) storm event and
the 100-year (major) storm event. Rainfall intensities for the 5-year and the 100-year storm return
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frequencies were obtained from Figure 6-5 of the EREC DCM. One hour point rainfall data for the
storm events are 1.50 inches for the 5-year and 2.52 inches for the 100-year storm. Rational Method

calculations were prepared for sub-basins with areas less than 100 acres, in accordance with EPC
DCM Chapter 5.2 for the proposed on-site and off-site drainage basins.

Urban Drainage and Flood Control District’s UD-Detention, Version 4.04 workbook was used for
pond sizing. Required detention volumes and allowable release rates were designed per USDCM and
CCS/EPCDCM. Pond sizing spreadsheets are presented in Appendix D.

Hydraulic Criteria

The Federal Highway Administration’s HY-8 program (Volume 7.50) was used to analyze the
proposed culverts within the Latigo Trails development. Per Section 6.4.1 of the EPCDCM, culverts
were sized as to not overtop the road in the 100 year storm. Culvert design sheets are presented in
Appendix C.

Autodesk Inc.’s Hydraflow Express Extension (Volume 10.5) was used for roadside ditch design. For
the purposes of this FDR/MDDP, the maximum roadside ditch size was determined based on peak
100-year flows and minimum swale slopes within each basin. Swales were checked for velocity per
the EPC DCM Chapter 10, Table 10-4 based on peak 100-year flows and maximum swale slopes.
Swale cross sections with a 100-year velocity greater than 5 ft/ will be lined with turf reinforcing mat
and native grasses, or another approved method of stabilization, to limit erosive potential. Swale
design sheets are presented in Appendix C.

DRAINAGE FACILITY DESIGN

General Concept-Filing 10

The proposed stormwater conveyance system was designed to convey the developed Latigo Trails
Filing 10 flows to one of two full-spectrum EDBs via roadside ditches and local street culverts. Pond
G1 is to be fully built and will remain the same in the ultimate condition as no future Latigo Trails
developments will contribute additional developed flow. The South Pond outlet structure and
spillway crest will be modified with the development of Filing 10. EDBs will be designed to release
at less than historic rates to minimize adverse impacts downstream. Undeveloped basins are allowed

to follow existing drainage patterns,  |clavify that these areas will also be typo
single-family residential lots with >2.5ac

) o per referenced section of App | )
Development will be limited to 10% for areas that do not fiave @ water quaiity fedture/down steam in

order to satisfy Section 1.7.1.B.5 of the ECM Stormwater Quality Policy and Procedure. See
highlighted areas in the drainage maps presented in Appendix F.
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Specific Details

Four Step Process to Minimize Adverse Impacts of Urbanization

In accordance with the El Paso County Drainage Criteria Manual, Volume 2 this site has
implemented the four step process to minimize adverse impacts of urbanization. The four step
process includes reducing runoff volumes; stabilizing drainageways, treating the water quality
capture volume (WQCV), and consider the need for Industrial Commercial BMP’s.

Step 1, Reducing Runoff Volumes: The development of the project site is proposed as single family
residential (2.5 ac. min.) with lawn areas interspersed within the development which helps disconnect
impervious areas and reduce runoff volumes. Roadways will utilize roadside ditches to further
disconnect impervious areas. These practices will also allow for increased infiltration and reduce
runoff volume.

Step 2, Stabilize Drainageways: This site will utilize roadside ditches with culvert crossings
throughout the site. These roadside ditches will then direct the on-site development flows to the
multiple detention ponds within the project that will be designed to release at or below historic rates.
The roadside ditches will be stabilized in reaches with high velocity (>5 fps) by the use of turf
reinforcement mats. Based upon the proposed reduction in released flows compared to the pre-
developed flows, no impact to downstream drainageways is anticipated.

Step 3, Provide WQCV: Runoff from this development will be treated through capture and slow
release of the WQCV in multiple permanent detention basins that will be designed per current El
Paso County drainage criteria.

Step 4, Consider the need for Industrial and Commercial BMP’s: No industrial or commercial uses
are proposed within this development. However, a site specific storm water quality and erosion
control plan and narrative will be prepared for each future Filing. Site specific temporary source
control BMPs as well as permanent BMP’s will be detailed in this plan and narrative to protect

receiving waters. .
g discuss any of these

Water Quality applicable exclusions.

In accordance with Section 13.3.2.1 of the CCS/EPCDCM,; full spectrum water quality and detention
will be provided for all of the development site not meeting exclusions present in the ECM -
Stormwater Quality Policy and Procedures Section 1.7.1.B and C. Any areas of the development site
not being included in the site’s permeant stormwater management are presented on the proposed
Drainage Maps, presented in Appendix F. Outlet structure release rates will be limited to less than
historic rates to minimize adverse impacts to downstream stormwater facilities.

On-site basins A-G and off-site basins OS2-8 will contribute flows towards the existing South Pond

located to the southeast of the site. The existing off-site drainage areas tributary to the existing South
Pond were re-analyzed using the Rational Method and existing conditions for the Filing 10
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Clarify. Is the needed 10.3 ac-ft volume
Final Drainage Report for Latigo 7 @Ssociated with the existing condition or w/
& Addendum to MDDP/Prelimin: filing 10 development or ultimate condition
(which includes Filing 12)?
development. From this analysis xd flow and
194.7 acres of off-site developed flows contribute to the pond|with 13.1% impervious for flows of 89

and 342 cfs for the 5- and 100-year storm events, respectively

The existing pond sizing was checked by using Urban Drainag&\and Flood Control District’s UD-
Detention, Version 4.04 workbook and existing conditions. In the existing condition the pond can
detain approximately 11.6 ac-ft. Inputting the basin parameters for the re-analyzed on-site and off-
site flows, it was determined that the pond needed approximately 10.0 ac-ft for the 100-year
detention volume. It was also determined that the outlet structure and spillway crest needed to be
modified to meet the ultimate condition on-site and off-site contributing area. The spillway is located
on the east side of the pond and has an existing approximate elevation of 7095.50°. The UD-
Detention spreadsheet for the ultimate condition shows that the spillway needs to be raised to
approximately 7095.88’ to detain the 100-year volume. It was assumed that a micropool will need to
be added to the pond with the top having the elevation of 7087.67°. Additionally, the existing 8.33 ft
by 2.92 ft overflow grate will be replaced by a 15 ft by 9 ft overflow grate and orifice plate. The
proposed modifications will meet the required design drain times based on the updated analysis of
tributary area. The existing concrete wingwalls will need to be adjusted based on the increase in grate
size. The existing South Pond outlet structure is proposed to be revised to provide full-spectrum
detention and water quality for the existing tributary basin developed flows and the proposed Filing
10 developed flows in the ultimate condition. It will limit release rates from an existing 8'W x 3'T
RCBC storm sewer that will outfall to the east and then south along unnamed ephemeral streams
flowing offsite on

Explain the two MHFD-Detention worksheet.

_ | One labeled "Latigo Trails Filing 10-Ultimate" and "Latigo
The pond design if Tyajls Filing 10"

e WQCV: H
e EURV: +/| Staff is assuming the outlet structure design with Filing 10 is
e 100-Year | based on the "Latigo Trails Filing 10" and the "Ultimate" was
. 4/ 1| to set the emergency overflow to it's ultimate elevation when
4 Q5,|n- +/-1 . . . . -~
o Quom +- the development is built out (which includes future filing).
,in-

o Qsout: +/-27.0cfs
° QlOO,out: +/- 216.3 cfs
e Spillway: 120 ft to be modified from approx. 7095.50" to 7095.88" elevation, sized for
undetained peak. Directs water to the east over the spillway.
e Outlet: 8W x 3’'T RCBC storm sewer released to the east. The existing conditions shall be
analyzed to ensure they are stable.
See Appendices B and D for applicable calculations and supporting design information.

On-site basins H, J-K and off-site basin OS will contribute flows towards the proposed full-spectrum
G1 Pond located at the southwest corner of the project site. Flows from the extended detention basin
will be released through the proposed full-spectrum outlet structure. The pond outlet structure is the
same as described in the ultimate condition in the Major Basin and Sub-Basin Descriptions above.
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Pond design parameters are presented in Appendix D.

Erosion Control Plan

The El Paso County Drainage Criteria Manual specifies an Erosion Control Plan and associated Cost
Estimate must be submitted with each Final Drainage Report. The Erosion Control Plan and Cost
Estimate shall be submitted prior to obtaining a grading permit.

. . and drainage
Operation & Maintenance

In order to ensure the function and effectiveness of the stormwater/ infrastructure, maintenance
activities such as inspection, routine maintenance, restorative maintengnce, rehabilitation and repair,
are required. All proposed drainage structures within the any platted County ROW (roadside ditches
and local road culverts) will be owned and maintained by El Paso/County. All proposed drainage
structures within easements or tracts (full spectrum water quality ponds, drainageway culverts and
drainageway improvements) will be owned and maintained by the Latigo Creek Metropolitan
District. Inspection access for El Paso County will be provided through a maintenance easement.

Drainage and Bridge Fees
The site is not within an approved drainage basin, therefore, no drainage or bridge fees will be
required

Construction\Cost Opinion

(For Information\Only / Revise sentence to identify the drainage basin. Example: "Geick

Cost opinion has bsgn p Ranch (CHMS0400) drainage basin is not included in the El Paso
County Drainage Basin Fee program therefore no drainage or

SUMMARY bridge fees are due at the time of plat recordation."”

The Final Drainage Report for Latigo Trials Filing No. 10 and Addendum to Master Development/
Preliminary Drainage Plan for Latigo Trails analyzed the proposed drainage patterns, determined
proposed runoff quantities, sized drainage facilities, presented solutions to on and off-site drainage
impacts resulting from this development, safely routed developed storm water runoff to the
appropriate outfall facilities as delineated in previous reports, and amended the Master Development/
Preliminary Drainage Plan (MDDP). The proposed Filing 10 site development remains consistent
with pre-development drainage conditions with the construction of the recommended drainage
improvements as described in the approved MDDP and amended reports. The proposed development
will not adversely affect the offsite major drainageways or surrounding development. This report
meets the latest EI Paso County Drainage Criteria requirements for this site.
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APPENDIX A

FIGURES AND EXHIBITS
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Hydrologic Soil Group

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

19 Columbine gravelly A 330.2 16.7%
sandy loam, 0 to 3
percent slopes

7 Pring coarse sandy B 393.4 19.9%
loam, 3 to 8 percent
slopes

83 Stapleton sandy loam, 3 |B 1,081.8 54.7%
to 8 percent slopes

92 Tomah-Crowfoot loamy |B 172.5 8.7%
sands, 3 to 8 percent
slopes

Totals for Area of Interest 1,977.9 100.0%

USDA

=
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Natural Resources
Conservation Service

National Cooperative Soil Survey
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6/10/2021
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Hydrologic Soil Group—EI Paso County Area, Colorado

Description

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

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

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

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

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

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

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

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

USDA  Natural Resources Web Soil Survey 6/10/2021

=== Conservation Service National Cooperative Soil Survey Page 4 of 4
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address:

NGS Information Services
NOA, NINGS1
Nationai Geodefic Survey
SSMG-3, #9202

1315 East-West Highway
Silver Spring, MD 209103282

To obtain current elevation, description, and/or focation information for fench marks
shown o this map, pleass contat the Information Servioes Branch of the National

map,
Geadetic Survey at (301) 713-324 of visit its website at hitp:/uww. g8, 102360V

Base Map information shown on this FIRM was provided In digitat format by Ei Paso
County, Colorada Sgrings Utiies. City of Fountain, Bureau of Land Management,
Nationa Oceanic and Almospheric Administration. United States Geological Survey,
and Anderson Consuling Engineers, Inc. These data are current s of 2006,

This map reflects and
Soadplain delineations than oot Shown an e proviows FIRE for 9 adchon.
floodpiains and foodways that were franslerred from the previous By
Yove baon Chustss 1 confon {0 theso. new steam chanol corfguratons. A 4
cosul, the Fload Profilss and Floodway Data tables in the Fiood fnsurance Study
{which contains authortative hydraulic data) may reflect siream channel
distances that difier from what is shown on this ma e bassiines depictad
on this map represent the hydraulic modeling beselines that match the fiod profies
and Floodway Dala Tables If applicable, n the FIS report. As  sesul, the profie
bessines may deists sigiicandy fron the new base map chanel represerition
and may appeer outside of the foodpi

Carparate limits shiown on this map are based on the best data available at the time
of publication. Because changes due to annexations o de-annexations may have
occurred ater this map was published, map Users Shouid COntact apPROPrate
community officials to verify cuprent corporate fimit focations.

Please rafer to the separately printed Map indax for an overview map af the county
showing the fayout of map panels; community map repository addresses; and 3
Listing of Communities tavie containing National Flood Insurance Program dates for
ach community as well as @ fisting of the panels on which each community is
focated.

Contact FEMA Map Service Center (MSC} via the FEMA Map Information eXchange
(FMIX) 1-877-336-2627 for information on svallable products associated with this
FIRM. Available products may include previously issued Letters of Map Change, a
Flood Insurance Sty Regort, andios igiat versians of this map. The MSC may
alsa be reached by Fax at T-800-3589620 end s webste at
it i, G forma. ovI

¥ you have quastions about this map of questions concering the National Fiood
insusarice Program in genera, pisase call 1-677-FEMA MAP (1-877-336-2627) or
st m fiapiy fer

El Pas0 County

Flosding Souree

REFER O SECTION 3.3 OF THE £L PASD COUNTY FLOOD INSURANCE STUDY.
FOR STREAM BY STREAN VERTICAL DATUM CONVERSION SFORMATION

Panel Lacation Map

==

This Digitat Flood Insurance Refe Map (DFIRM) was produced through &
Gooperaling Yechnical Partner (CTP) agresment betwsen the State of Colorado
Wates Conseruation Bosrd {CWCE) and the Federal Emergency Management
Agency (FEMA)

‘Additional Flood Hazard information and resources are
available from focal communlties and the Colorado
fater Conservation Boar
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T i o 11 o R o NS B Siraco g i cons
ot necessarly ity al areas subjoct to fooding, paricuiary from focal drainagn
sources of smail size. The community map repository shouid be consuited for
Sootte wpdad o ddionsl fous Razard mTRIOn

Yo obtain more detailed infarmation in areas where Basa Flood Elevations (BFEs)
andior floodways have been deterined, ussrs are encouraged to consult the Flood
Profiles and Floodway Data andior Sumsmary of Stilwater Elevations tatles cortained
within the Fiood Insurance Study (FIS) report that accomsparies this FIRM. Users

6 aware that BFEs shown on the FIRM reprasent rounded whole-foot
should not be used as the soie source of flood ele
fiaod elevation data presented in the FIS report should be utiized in conjunction with
the FIRM for purposes of construction andor floodplain management

Constal Base Flood Elevations shown on this msp apply only landward of 9.0° North
American Vertical Datum of 1985 (NAVD88). Users of this FIRM should be aware
that coastal fiond elevations are also provided in e Summary of Stifwater Elevations
table in the Food Insurance Study report for this jurisdiction. Elevations shown it the
Summary of Stifwater Elevations table six ¢ construction andior
fioodptain management purposes when they s higher than the sievations shown o
this FIRM.

Soudasies of he flooduays were computsd ot ross sectons and iepolted

with

mgard o raqunermant of e Natons Flood 1nsurance e Pragram, Fooduay welfs
the

e )unsdwcuun

Centain areas not in Special Flood Hazard Areas may be protected by fioad control
structures. Refer to section 2.4 "Flood Protaction Measures” of the Flood insurance

dy conteol str jursdiction.

isad in the preparaton of vis ap was Uniereat Trarswerse
. GRSE0 spheroid.

differences n map features across jurisdiction Soundaries. These differences do not
affect the acouracy of this FIRM.

Fiood slevations on this map are refernced 10 the North American Verticat Datur

of 1568 (NAVDSS). These flood sevations must be compared 1o structure and

ground elevations refersnced to the same verticat datum, For information regarding

Canversion between the National Geodetic Vertical Daturn of 1628 and the North

American Vedtical Datum of 1988, wisit the National Geodetic Survey webste at

Hit: /iy igs oaa.gov! or contact the National Geodetic Survey at the following
s

NGS information Services

NOAA, NINGSt2

National Geodetic Survey
#9202

1315 East-West Highway
Sitver Spring, MD 209103282

To sbain cartant sevaton, desrplon. ando ocaon nformatnfor banch marks
shown an this map, please contadt the Information Services Bran

0377153243 o i s o o W o o S

Base Map information shown on this FIRM was provided in dighat format by EI Pasa
Caunty. Colorada Springs Utiities, City of Fountain, Bureau of Land Managament,
Netionat Ocearic and Aumosphesic Admiristration, United States Geological Survay,
and Anderson Consiting Engineers, Inc. Tese data are current &5 of 2008.

This map refiecs more detailed and up-to-date stream channel configurations and
fioodplain delineations than those shown on the previous FIRM for this jurisciction.
The floodpiains and floodways that were lransfemed from the previous FIRME may
have been adjusted 1o conform o these new stream channel corfigurations. As a
result, the Flaod Profies and Floodway Data tables in the Flood Insurance Study
Repot {which cantains sulhorative hydraulc data) may refiect stream channel
distances that difter rom what s shiown on ths e profle baselinas depictod
o this map reptesent the hydraulic madeling baselines that maich the flood profiles
and Floodway Data Tables if appicable, in the FIS report. As @ result, the profie
basefines may deviate sigrificantly rom the new base map channel tegresentation
‘and may appear outsice of tha ficodpiain.

Carporate timits shown on this map are based or the best data available ot the time
o publcaton. - Because changes Gue 10 aenexalions of de-smesatons ma

occurred after this map was map users should contact appropriate
community offiials to verfy current caware it tocations,

Ploass refer 1o the sepacately printed Map Index for an overview map of the county
showing the layout of map panels, community map repository addresses; and

ing of Communities table containing Nafional FIoad Insurance Program dates for
each community a5 well & 2 listing of the pancls on which sach community 15
located.

Contact FEMA Map Service Cenfor (MSC) via the FEMA Map information eXchangs
(FMIX} 1-877-336:2827 for information on available products associated wilt this
FIRM. Avaitable products may include proviously issued Letters of Map Ghange, a
Flood Insurance Study Repor, aodior digial versions of this map. The MSC may
aiso be react y Fax at 18003589620 and s webste ab
bt/ e fema.govi

f you have questions sbout this map or questions conceming the Netional Flood
Insurance Program in general, please call 1-877-FEMA MAP (1-877-336-2627) or
visit the FEMA websits at itp:wiww. fema gowlbusiasss/nfip.
Ef Paso Caunty Vertical Datum Offset Tabla
Verigtdnum

‘REFER 10 SECTION 3.3 OF THE EL PASO COUNTY FLOGD INSURANCE STUDY
O STREARS BY STREAM VERTICAL DATUS CONVERSION INFORMATION

Panel Location Map
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This Digital Fiood Insurance Rate Map (DFIRM) was produced thiough &
Caoperating Technical Parines (CTP) agreemant betwsen tha State of Colorada
Water Conservaton Board {CWCB) and the Pederal Emengency Management
Agency (FEMAL

Addtionai Flood Hazerd information and 1esoucces are
availale from foval conmunities and the Colosado

Water Conservation
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Final Drainage Report for Latigo Trails Filing No. 10
& Addendum to MDDP/Preliminary Plan for Latigo Trails

APPENDIX B

HYDROLOGIC CALCULATIONS
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Subdivision: Latigo Trails
Location: El Paso County

PROPOSED COMPOSITE % IMPERVIOUS/C VALUE CALCULATIONS

Filing 10-Ultimate

25175.02

GAG

9/15/21

Hardscape (100% Impervious) Lawns (0% Impervious) Basin Total Weighted | Basins Total
Basin ID Total Area (ac) Cs Ci00 Area (ac) We'ﬁ: thd % Cs Ci00 Area (ac) V{Z'ﬁ: ;fd < ¢ Coon Wellgr: thd %

A 1.58 0.90 0.96 0.35 22.0% 0.08 0.35 1.23 0.0% 0.26 0.48 22.0%

B 8.71 0.90 0.96 1.09 12.5% 0.08 0.35 7.62 0.0% 0.18 0.43 12.5%

G 5.43 0.90 0.96 0.70 12.9% 0.08 0.35 4.73 0.0% 0.19 0.43 12.9%

D 7.22 0.90 0.96 0.95 13.2% 0.08 0.35 6.27 0.0% 0.19 0.43 13.2%

E 10.46 0.90 0.96 1.44 13.7% 0.08 0.35 9.02 0.0% 0.19 0.43 13.7%

F 6.51 0.90 0.96 1.04 16.0% 0.08 0.35 5.47 0.0% 0.21 0.45 16.0%

G 2.42 0.90 0.96 1.32 54.7% 0.08 0.35 1.10 0.0% 0.53 0.68 54.7%

H 8.65 0.90 0.96 1.18 13.6% 0.08 0.35 7.48 0.0% 0.19 0.43 13.6%

| 0.63 0.90 0.96 0.06 10.0% 0.08 0.35 0.57 0.0% 0.16 0.41 10.0%

J 3.69 0.90 0.96 0.90 24.4% 0.08 0.35 2.79 0.0% 0.28 0.50 24.4%

K 4.36 0.90 0.96 0.44 10.0% 0.08 0.35 3.92 0.0% 0.16 0.41 10.0%

L 2.18 0.90 0.96 0.22 10.0% 0.08 0.35 1.96 0.0% 0.16 0.41 10.0%

M 15.82 0.90 0.96 1.58 10.0% 0.08 0.35 14.24 0.0% 0.16 0.41 10.0%

N 10.54 0.90 0.96 1.05 10.0% 0.08 0.35 9.49 0.0% 0.16 0.41 10.0%

0 5.87 0.90 0.96 0.59 10.0% 0.08 0.35 5.28 0.0% 0.16 0.41 10.0%

P 13.14 0.90 0.96 1.31 10.0% 0.08 0.35 11.83 0.0% 0.16 0.41 10.0%

0S1 2.00 0.90 0.96 0.00 0.0% 0.08 0.35 1.80 0.0% 0.07 0.32 0.0%

0S2 2.12 0.90 0.96 0.40 19.0% 0.08 0.35 1.72 0.0% 0.24 0.47 19.0%

0S3 51.16 0.90 0.96 6.86 13.4% 0.08 0.35 44.30 0.0% 0.19 0.43 13.4%

0S4 3.70 0.90 0.96 0.42 11.4% 0.08 0.35 3.28 0.0% 0.17 0.42 11.4%

0S5 3.99 0.90 0.96 0.40 10.0% 0.08 0.35 3.59 0.0% 0.16 0.41 10.0%

0S6 2.33 0.90 0.96 0.23 10.0% 0.08 0.35 2.10 0.0% 0.16 0.41 10.0%

0S7 63.10 0.90 0.96 8.30 13.2% 0.08 0.35 54.80 0.0% 0.19 0.43 13.2%

0S8 68.29 0.90 0.96 9.63 14.1% 0.08 0.35 58.66 0.0% 0.20 0.44 14.1%

TOTAL ON-SITE 107.21 13.3%

TOTAL OFF-SITE 196.69 13.3%
TOTAL SOUTH

POND 237.02 14.0%

TOTAL G1
POND 18.70 11.8%

X:\2510000.al1\2517502\Excel\Drainage\2517502_F10_Ultimate_Proposed_Drainage_Calcs_v2.07.xIsm
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Subdivision: Latigo Trails

PROPOSED STANDARD FORM SF-2
TIME OF CONCENTRATION

Project Name:

Filing 10-Ultimate

Location: El Paso County Project No.: 25175.02
Calculated By: GAG
Checked By:
Date: 9/15/21
SUB-BASIN INITIAL/OVERLAND TRAVEL TIME tc CHECK
DATA (™) ) (URBANIZED BASINS) FINAL
BASIN D.A. | Hydrologic | Impervious Cs Cigo L So t; L¢ St K VEL. t, COMP. t, TOTAL Urbanized t t.

ID (ac) | Soils Group (%) (ft) (%) (min) (ft) (%) (ft/s) (min) (min) LENGTH (ft) (min) (min)

A 1.58 B 22% 0.26 0.48 90| 5.0% 8.5 480 4.2% 15.0 3.1 2.6 11.1 570.0 25.5 11.1
B 8.71 B 13% 0.18 0.43 200 3.8% 15.1 830 2.7% 15.0 2.5 5.6 20.7 1030.0 31.7 20.7
C 5.43 B 13% 0.19 0.43 200 2.8% 16.6 585 2.3% 15.0 2.3 4.3 20.9 785.0 29.8 20.9
D 7.22 B 13% 0.19 0.43 200 3.5% 15.4 715 2.9% 15.0 2.5 4.7 20.1 915.0 30.2 20.1
E 10.46 B 14% 0.19 0.43 200| 4.5% 14.1 1360 2.2% 15.0 2.2 10.3 24.4 1560.0 37.8 24.4

F 6.51 B 16% 0.21 0.45 200 2.6% 16.5 795 3.5% 15.0 2.8 4.7 21.3 995.0 29.6 21.3
G 2.42 B 55% 0.53 0.68 28 2.0% 4.3 3520 2.2% 20.0 2.9 20.0 24.3 3548.0 40.7 24.3
H 8.65 B 14% 0.19 0.43 200 6.0% 12.9 775 3.4% 15.0 2.8 4.6 17.5 975.0 30.1 17.5

I 0.63 B 10% 0.16 0.41 200 7.1% 12.5 155 7.3% 15.0 4.1 0.6 13.2 355.0 25.2 13.2

J 3.69 B 24% 0.28 0.50 200 9.2% 10.1 435 7.2% 15.0 4.0 1.8 11.9 635.0 24.0 11.9
K 4.36 B 10% 0.16 0.41 200| 14.7% 9.9 625 3.6% 15.0 2.8 3.7 13.5 825.0 29.6 13.5

L 2.18 B 10% 0.16 0.41 200 2.5% 17.6 130 2.3% 15.0 2.3 0.9 18.6 330.0 25.7 18.6
M 15.82 B 10% 0.16 0.41 200 2.7% 17.2 1120 2.3% 15.0 2.3 8.2 25.4 1320.0 36.1 25.4
N 10.54 B 10% 0.16 0.41 200 3.4% 16.0 1065 2.6% 15.0 2.4 7.3 234 1265.0 34.9 23.4
0 5.87 B 10% 0.16 0.41 200| 3.0% 16.7 625 3.8% 15.0 2.9 3.6 20.2 825.0 29.5 20.2

P 13.14 B 10% 0.16 0.41 200 7.4% 12.4 1130 2.8% 15.0 2.5 7.5 19.9 1330.0 35.2 19.9
0S1 2.00 B 0% 0.07 0.32 200 6.0% 14.5 85 0.8% 15.0 1.4 1.0 15.6 285.0 27.7 15.6
0S2 2.12 B 19% 0.24 0.47 30 2.0% 6.8 555 3.9% 15.0 3.0 3.1 9.9 585.0 26.8 9.9
0S3 51.16 B 13% 0.19 0.43 200| 5.8% 13.0 1865 3.9% 15.0 2.9 10.5 23.5 2065.0 38.3 23.5
054 3.70 B 11% 0.17 0.42 200 3.7% 15.4 515 2.5% 15.0 2.4 3.6 19.0 715.0 29.2 19.0
0S5 3.99 B 10% 0.16 0.41 200 6.4% 13.0 515 2.8% 15.0 2.5 3.4 16.4 715.0 29.3 16.4
0S6 2.33 B 10% 0.16 0.41 200 4.5% 14.6 770 2.0% 15.0 2.1 6.0 20.7 970.0 33.0 20.7
0S7 63.10 B 13% 0.19 0.43 200 7.6% 11.9 2885 2.9% 15.0 2.6 18.8 30.7 3085.0 49.8 30.7
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Subdivision: Latigo Trails

PROPOSED STANDARD FORM SF-2
TIME OF CONCENTRATION

Project Name:

Filing 10-Ultimate

Location: El Paso County Project No.: 25175.02
Calculated By: GAG
Checked By:
Date: 9/15/21
SUB-BASIN INITIAL/OVERLAND TRAVEL TIME tc CHECK
DATA (™) (T) (URBANIZED BASINS) FINAL
BASIN D.A. | Hydrologic | Impervious Cs Cigo L So t; L¢ St K VEL. t, COMP. t, TOTAL Urbanized t
ID (ac) | Soils Group (%) (ft) (%) (min) (ft) (%) (ft/s) (min) (min) LENGTH (ft) (min) (min)
0S8 68.29 B 14% 0.20 0.44 200 4.4% 14.2 3885 2.6% 15.0 2.4 26.9 41.0 4085.0 60.3 41.0
NOTES:
t =1+ Equation 6-2 b 0-395(1-10;5' WL Equation 6-3 Table 6-2. NRCS Convevance factors, K
Where. s Type of Land Surface Canveyance Factor, K

fe = computed time of concentration (minutes)

f; = overland (1nitial) flow time (minutes)

PR R L | ey L

L,

fom—
60K ,[s, 607,

Where:

Al 1o |

L.

. = channelized flow time (travel time, min)
L, = waterway length (ft)

So = waterway slope (ft/ft)

¥V, = travel time velocity (ft/sec) = KNS,

K =NRCS conveyance factor (see Table 6-2)

Equation 6-4

Where:

‘Where:

#;= overland (1mtial) flow time (minutes)

Cs = runoff coefficient for 5-year frequency (from Table 6-4)

L;=length of overland flow (ft)

Ss = average slope along the overland flow path (ft/ft).

=261 +———=
( ) 60(14i +9),/S,

Equation 6-5

Heavy meadow 25
Tillage/field 5
Short pasture and lawns 7
Nearly bare ground 10
Grassed waterway 15
Paved areas and shallow paved swales 20

fc = minimum time of concentration for first design point when less than t. from Equation 6-1.
L:= length of channelized flow path (ft)
i = imperviousness (expressed as a decimal)

S; = slope of the channelized flow path (ft/ft)

Use a minimum 7. value of 5 minutes for urbanized areas and a minimum . value of 10 minutes for areas
that are not considered urban. Use minimum values even when calculations result in a lesser ime of

concentration.
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PROPOSED STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name:

Filing 10-Ultimate

Subdivision: Latigo Trails Project No.: 25175.02
Location: El Paso County Calculated By: GAG
Design Storm: 5-Year Checked By:
Date: 9/15/21
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
g
£ o _ gl =
STREET § a E E = 5 = =ls| e ﬁ - g g = g 3 % E = REMARKS
els 5 8 E T : B|lE|z|2|E|: z g%z g 2|5 8 ¢
gle & 5 = £ £ =215/l 12ls &£ gla & & 2|5 3 =
=) o < x 5 O — o ] O — o lo o 1O O  2© __a = y
Flows overland towards DP1 and into A. Flows enter
1 0S2 | 212 0.24 99 050 414 21 518 34/ 25 roadside swale and flow towards DP2.1.
Flows overland towards roadway swale and then to
2 A 158 0.26/ 11.1| 0.41 3.98 1.6] DP2. Flows combine at DP2.1.
Combination of flows from DP1 and DP2. Flows along
2.1 12.4| 091 3.80 3.5 595 4.0 25 swale to DP4.1.
Flows overland towards DP3 and into B. Flows combine
3 0S3 |51.16/ 0.19) 23.5 9.71| 2.84| 27.6 at DP4.1.
Flows overland towards DP4. Flows enter roadway
4 B 8.71) 0.18 20.7/ 159 3.04 48 swale and combine at DP4.1
Combination of flows from DP2.1, DP3, and DP4. Flows
4.1 235/12.21| 2.84 347 442/ 41 1.8 along swale to DP6.1.
Flows overland towards DP5 and into C. Flows combine
5 0S4 | 3.70, 0.17) 19.0 0.64| 3.17 2.0 at DP6.1.
Flows overland towards DP6. Flows enter roadway
6 C 543 0.19 20.9 101 3.02 3.1 swale and combine at DP6.1
Combination of flows from DP4.1, DP5, and DP6. Flows
6.1 25.3/13.86| 2.73) 37.9 627/ 6.5 1.6 along swale to DP8.1.
Flows overland towards DP7 and into D. Flows combine
7 0S5 | 399 0.16, 16.4 0.65 3.38 22 at DP8.1.
Flows overland towards DP8. Flows enter roadway
8 D 722/ 019 201 136 3.08 4.2 swale and combine at DP8.1
Combination of flows from DP6.1, DP7, and DP8. Flows
8.1 27.0 15.87| 2.64 419 1041 74| 2.3 along swale to DP10.1.
Flows overland towards DP9 and into E. Flows combine
9 0S6 | 2.33) 0.16/ 20.7| 0.38/ 3.04 1.2 at DP10.1.
Flows overland towards DP10. Flows enter roadway
10 E 11046 0.19 244 201 279 5.6 swale and combine at DP10.1
Combination of flows from DP8.1, DP9, and DP10.
10.1 29.318.26 2.52) 46.0 189 7.7 0.4 Flows along swale to DP12.1.
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PROPOSED STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name:

Filing 10-Ultimate

Subdivision: Latigo Trails Project No.: 25175.02
Location: El Paso County Calculated By: GAG
Design Storm: 5-Year Checked By:
Date: 9/15/21
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
o
. g .
g 5 _ Elo &
STREET § a 3 E = E - = = | = ﬁ - g g = g 3 % E = REMARKS
el % &8 E S s glE(S|s|gl: 2 g% 2 3 2|l 8 ¢
glg ¢ s = £ & 2T If1&E]2ls & 82 F & 8l 3 =
=) o < x 5 O — o ] O — o lo o 1o o | o ol o o
Flows overland towards DP11 and into F. Flows
11 | OS7 1 63.10 0.19 30.7| 11.85 2.44| 29.0 425/ 29 24 combine at DP12.1.
Flows overland towards DP12. Flows enter roadway
12 F 6.51 0.21] 21.3 137 3.00 41 swale and combine at DP12.1
Combination of flows from DP10.1, DP11, and DP12.
12.1 33.2/31.48 233 733 Flows along swale to DP13.1.
Flow along south roadway towards DP13. Flows
13 G 2.42| 053] 243 128 280 3.6 combine at DP13.1
Combination of flows from DP12.1 and DP13. Flows
13.1 33.2/32.76) 233 76.3 along swale to DP14.1.
Flows overland towards DP14. Flows enter swale and
14 | 0S8 1 68.29] 0.20, 41.0/ 13.36| 2.01| 26.9 combine at DP14.1
Combination of flows from DP13.1 and DP14. Flows
14.1 41.0/46.12) 2.01) 92.8] along swale to South Pond.
Flows overland towards DP15 and into H. Flows
15 | OS1 | 2.000 0.07 15.6/ 0.14 346 0.5 combine at DP16.1.
Flows overland towards DP16. Flows combine at
16 H 8.65 0.19| 175 166 3.29 55 DP16.1.
Combination of flows from DP15 and DP16. Flows
16.1 175 180 3.29 59 740, 3.8 32 along swale to DP17.1.
Flows overland towards DP17. Flows along swale to
17 J 3.69/ 0.28/ 11.9 1.03) 3.87 4.0 DP17.1.
Combination of flows from DP16.1 and DP17. Flows
17.1 20.8/ 2.83) 3.03 86 201 3.3 1.0 along swale to pond at DP18.1.
Flows overland towards DP18 via swale. Flows combine
18 K 436/ 016/ 135 071 3.68 2.6 in the pond at DP18.1.
Combination of flows from DP16.1, DP17.1, and DP18.
18.1 21.8 354 296 105 Total flow into G1 Pond.
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PROPOSED STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

Project Name:

Filing 10-Ultimate

Subdivision: Latigo Trails Project No.: 25175.02
Location: El Paso County Calculated By: GAG
Design Storm: 5-Year Checked By:
Date: 9/15/21
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
g
= £ R gl =z
STREET § a E E = E - = = | = ﬁ - g g = g 3 % E = REMARKS

el % &8 E S s glE(S|s|gl: 2 g% 2 3 2|l 8 ¢
8lz ¢ 5 = £ &£ 21|51 &1sls & 2l & 8ls 3 =
=) o] < x o5 O — o 2 O — o lo o | »x1O O  2©__a = y

Flows overland in the direction of DP19 and flows off-
19 | 0.63| 0.16/ 13.2/ 0.10, 3.71 0.4 site.

Flows overland in the direction of DP20 and flows off-
20 L 218 0.16/ 18.6 0.35 3.20 1.1 site.

Flows overland in the direction of DP21 and flows off-
21 M | 15.82| 0.16/ 254 256/ 2.73 7.0 site.

Flows overland in the direction of DP22 and flows off-
22 N 1054 0.16 234/ 171 2.86 49 site.

Flows overland in the direction of DP23 and flows off-
23 0 587 0.16/ 20.2/ 095 3.07 29 site.

Flows overland in the direction of DP24 and flows off-
24 P |13.14 0.16 19.9 213 3.10 6.6 site.

Notes:

Street and Pipe C*A values are determined by Q/i using the catchment's intensity value.

X:\2510000.al\2517502\Excel\Drainage\2517502_F10_Ultimate_Proposed_Drainage_Calcs_v2.07.xlsm

Page 30f 3 9/16/2021



PROPOSED STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

Project Name:

Filing 10-Ultimate

Subdivision: Latigo Trails Project No.: 25175.02
Location: El Paso County Calculated By: GAG
Design Storm: 100-Year Checked By:
Date: 9/15/21
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
g
£ ¥ _ -
STREET Eg a 3 E = s 2 _|= - = _ ﬁ - g g - g g % E = REMARKS
5l T %8 £ S £ glE = £ 3% S g% S g 25 5§ €
glg ¢ 5 = £ & |7 £ & 2|2 F 8lsef & sls e =
[a) o < x s O — o =] O — o lo o slo ol s | ol o Ky
Flows overland towards DP1 and into A. Flows enter
1 0S2 | 212 047 9.9 099 6.96 6.9 518 4.7 1.8 roadside swale and flow towards DP2.1.
Flows overland towards roadway swale and then to
2 A 158/ 048 11.1] 0.77| 6.68 5.1 DP2. Flows combine at DP2.1.
Combination of flows from DP1 and DP2. Flows along
2.1 117/ 176/ 6.53] 115 595 54/ 1.8 swale to DP4.1.
Flows overland towards DP3 and into B. Flows
3 | 0S3 | 51.16| 0.43 23.5| 22.09| 4.77 105.5 combine at DP4.1.
Flows overland towards DP4. Flows enter roadway
4 B 8.71| 043/ 20.7| 3.71] 5.10 189 swale and combine at DP4.1
Combination of flows from DP2.1, DP3, and DP4.
4.1 235 2756/ 4.77 131.6) 442/ 57 1.3 Flows along swale to DP6.1.
Flows overland towards DP5 and into C. Flows
5 | 0S4 | 370 042 19.0 155 532 8.2 combine at DP6.1.
Flows overland towards DP6. Flows enter roadway
6 C 5.43| 043/ 209 233 5.07 11.8 swale and combine at DP6.1
Combination of flows from DP4.1, DP5, and DP6.
6.1 24.8 31.44| 4.64 1459 627 9.1 1.1 Flows along swale to DP8.1.
Flows overland towards DP7 and into D. Flows
7 | 0S5 | 399 041 164 164 568 9.3 combine at DP8.1.
Flows overland towards DP8. Flows enter roadway
8 D 7.22| 043/ 20.1 3.11] 518 16.1 swale and combine at DP8.1
Combination of flows from DP6.1, DP7, and DP8.
8.1 26.0 36.19 4.53 163.8 1041 104 1.7 Flows along swale to DP10.1.
Flows overland towards DP9 and into E. Flows
9 | 0S6 | 233 041 207 096 510 4.9 combine at DP10.1.
Flows overland towards DP10. Flows enter roadway
10 E 10.46| 0.43 244 454 468 213 swale and combine at DP10.1
Combination of flows from DP8.1, DP9, and DP10.
10.1 27.7) 41.69 4.37 182.1 189 109 0.3 Flows along swale to DP12.1.
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PROPOSED STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name:

Filing 10-Ultimate

Subdivision: Latigo Trails Project No.: 25175.02
Location: El Paso County Calculated By: GAG
Design Storm: 100-Year Checked By:
Date: 9/15/21
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
. g
= % _ gl_ =z
STREET Eg a 3 E = 3 = |= - = _ ﬁ - g g - g g % E = REMARKS
5l T 8 £ = £ gl = £ &]l% Szl S 3 %25 5 €
glg ¢ 5 = £ & |7 £ & 2|2 F 8lsef & sls e =
[a) o < x 5 O — o =] O — o lo o slo ol s | ol o Ky
Flows overland towards DP11 and into F. Flows
11 | OS7 | 63.10/ 0.43| 30.7| 27.15| 4.10 1114 425 42 17 combine at DP12.1.
Flows overland towards DP12. Flows enter roadway
12 F 651 045 213 291 5.03 14.6 swale and combine at DP12.1
Combination of flows from DP10.1, DP11, and DP12.
121 324 7175 397 2846 Flows along swale to DP13.1.
Flow along south roadway towards DP13. Flows
13 G 242/ 0.68 243 165 469 7.7 combine at DP13.1
Combination of flows from DP12.1 and DP13. Flows
13.1 32.4) 7340 397 291.2 along swale to DP14.1.
Flows overland towards DP14. Flows enter swale and
14 | 0S8 | 68.29| 0.44| 41.0| 29.78/ 3.37 100.5 combine at DP14.1
Combination of flows from DP13.1 and DP14. Flows
14.1 41.0 103.18 3.37| 348.2 along swale to South Pond.
Flows overland towards DP15 and into H. Flows
15 | 0S1 | 2.00/ 0.32| 156/ 0.63 5.82 3.7 combine at DP16.1.
Flows overland towards DP16. Flows combine at
16 H 8.65 0.43 175 3.74 552/ 20.6 DP16.1.
Combination of flows from DP15 and DP16. Flows
16.1 175/ 437 552 241 7400 54| 23 along swale to DP17.1.
Flows overland towards DP17. Flows along swale to
17 J 3.69 050 119 184 650 12.0 DP17.1.
Combination of flows from DP16.1 and DP17. Flows
17.1 19.8) 6.21 521 324 201 40 08 along swale to pond at DP18.1.
Flows overland towards DP18 via swale. Flows
18 K 436 041 135 179 6.17 11.0 combine in the pond at DP18.1.
Combination of flows from DP16.1, DP17.1, and
18.1 20.6/ 8.00 5.11 40.9 DP18. Total flow into G1 Pond.

X:\2510000.al\2517502\Excel\Drainage\2517502_F10_Ultimate_Proposed_Drainage_Calcs_v2.07.xIsm

Page 2 of 3 9/16/2021



PROPOSED STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name: Filing 10-Ultimate

Subdivision: Latigo Trails Project No.: 25175.02
Location: El Paso County Calculated By: GAG
Design Storm: 100-Year Checked By:
Date: 9/15/21
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
g
. <
b= 5 _ gl &
STREET Eg a ,g 3 = - = - - = ﬁ - g g - g g £ }/ . REMARKS
= - = = ) = > = o) = ) ot o) REX o) D £ = £
2l s 2 E I T B5|E&E T T =5 8 T &8l g T8 ol2| 8 E
gl & 5 = £ £ 2|2 £ £ |12 F glagaf & 2|5 3 =
o o < x s O _ o 2 15 — o o o wnlo o w als Ky
Flows overland in the direction of DP19 and flows off
19 | 0.63 041 132 026 6.24 1.6 site.
Flows overland in the direction of DP20 and flows off
20 L 218 041 186 090 538 4.8 site.
Flows overland in the direction of DP21 and flows off
21 M | 15.82| 0.41 254/ 6.50 458 29.8 site.
Flows overland in the direction of DP22 and flows off
22 N | 1054| 041 234 433 479 20.8 site.
Flows overland in the direction of DP23 and flows off
23 0 587 041 202 241 516/ 124 site.
Flows overland in the direction of DP24 and flows off
24 P | 13.14] 041 199 540/ 520 28.1 site.

Notes:
Street and Pipe C*A values are determined by Q/i using the catchment's intensity value.
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Subdivision: Latigo Trails
Location: El Paso County

PROPOSED COMPOSITE % IMPERVIOUS/C VALUE CALCULATIONS

Filing 10

25175.02

GAG

9/15/21

Hardscape (100% Impervious) Lawns (0% Impervious) Basin Total Weighted | Basins Total
Basin ID Total Area (ac) Cs Cio0 Area (ac) We'?mh:fd % Cs Ci00 Area (ac) \Aszlﬁmhsd = ¢ o We'?mh:fd %

A 1.58 0.90 0.96 0.35 22.0% 0.08 0.35 1.23 0.0% 0.26 0.48 22.0%

B 8.71 0.90 0.96 1.09 12.5% 0.08 0.35 7.62 0.0% 0.18 0.43 12.5%

G 5.43 0.90 0.96 0.70 12.9% 0.08 0.35 4.73 0.0% 0.19 0.43 12.9%

D 7.22 0.90 0.96 0.95 13.2% 0.08 0.35 6.27 0.0% 0.19 0.43 13.2%

E 10.46 0.90 0.96 1.44 13.7% 0.08 0.35 9.02 0.0% 0.19 0.43 13.7%

E 6.51 0.90 0.96 1.04 16.0% 0.08 0.35 5.47 0.0% 0.21 0.45 16.0%

G 242 0.90 0.96 1.32 54.7% 0.08 0.35 1.10 0.0% 0.53 0.68 54.7%

H 8.65 0.90 0.96 1.18 13.6% 0.08 0.35 7.48 0.0% 0.19 0.43 13.6%

| 0.63 0.90 0.96 0.06 10.0% 0.08 0.35 0.57 0.0% 0.16 041 10.0%

J 3.69 0.90 0.96 0.90 24.4% 0.08 0.35 2.79 0.0% 0.28 0.50 24.4%

K 4.36 0.90 0.96 0.44 10.0% 0.08 0.35 3.92 0.0% 0.16 041 10.0%

L 2.18 0.90 0.96 0.22 10.0% 0.08 0.35 1.96 0.0% 0.16 041 10.0%

M 15.82 0.90 0.96 1.58 10.0% 0.08 0.35 14.24 0.0% 0.16 041 10.0%

N 10.54 0.90 0.96 1.05 10.0% 0.08 0.35 9.49 0.0% 0.16 041 10.0%

(9] 5.87 0.90 0.96 0.59 10.0% 0.08 0.35 5.28 0.0% 0.16 041 10.0%

P 13.14 0.90 0.96 1.31 10.0% 0.08 0.35 11.83 0.0% 0.16 041 10.0%

0s1 2.00 0.90 0.96 0.00 0.0% 0.08 0.35 1.80 0.0% 0.07 0.32 0.0%

0S2 2.12 0.90 0.96 0.40 19.0% 0.08 0.35 1.72 0.0% 0.24 0.47 19.0%

0S3 51.16 0.90 0.96 6.86 13.4% 0.08 0.35 44.30 0.0% 0.19 0.43 13.4%

054 3.70 0.90 0.96 0.42 11.4% 0.08 0.35 3.28 0.0% 0.17 0.42 11.4%

0S5 3.99 0.90 0.96 0.40 10.0% 0.08 0.35 3.59 0.0% 0.16 041 10.0%

0s6 2.33 0.90 0.96 0.23 10.0% 0.08 0.35 2.10 0.0% 0.16 041 10.0%

0s7 63.10 0.90 0.96 8.30 13.2% 0.08 0.35 54.80 0.0% 0.19 0.43 13.2%

0S8 68.29 0.90 0.96 7.58 11.1% 0.08 0.35 60.71 0.0% 0.17 0.42 11.1%

TOTAL ON-SITE 107.21 13.3%

TOTAL OFF-SITE 196.69 12.3%
TOTAL SOUTH

POND 237.02 13.1%

TOTAL G1
POND 18.70 11.8%
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PROPOSED STANDARD FORM SF-2
TIME OF CONCENTRATION

Subdivision: Latigo Trails Project Name: Filing 10
Location: El Paso County Project No.: 25175.02
Calculated By: GAG
Checked By:
Date: 9/15/21
SUB-BASIN INITIAL/OVERLAND TRAVEL TIME tc CHECK
DATA (™) ) (URBANIZED BASINS) FINAL
BASIN D.A. | Hydrologic | Impervious Cs Cigo L So t; L¢ St K VEL. t, COMP. t, TOTAL Urbanized t t.

ID (ac) | Soils Group (%) (ft) (%) (min) (ft) (%) (ft/s) (min) (min) LENGTH (ft) (min) (min)

A 1.58 B 22% 0.26 0.48 90 5.0% 8.5 480 4.2% 15.0 3.1 2.6 11.1 570.0 25.5 11.1
B 8.71 B 13% 0.18 0.43 200 3.8% 15.1 830 2.7% 15.0 2.5 5.6 20.7 1030.0 31.7 20.7
C 5.43 B 13% 0.19 0.43 200 2.8% 16.6 585 2.3% 15.0 2.3 4.3 20.9 785.0 29.8 20.9
D 7.22 B 13% 0.19 0.43 200 3.5% 15.4 715 2.9% 15.0 2.5 4.7 20.1 915.0 30.2 20.1
E 10.46 B 14% 0.19 0.43 200 4.5% 14.1 1360 2.2% 15.0 2.2 10.3 24.4 1560.0 37.8 24.4

F 6.51 B 16% 0.21 0.45 200 2.6% 16.5 795 3.5% 15.0 2.8 4.7 21.3 995.0 29.6 21.3
G 2.42 B 55% 0.53 0.68 28 2.0% 4.3 3520 2.2% 20.0 2.9 20.0 24.3 3548.0 40.7 24.3
H 8.65 B 14% 0.19 0.43 200 6.0% 12.9 775 3.4% 15.0 2.8 4.6 17.5 975.0 30.1 17.5

| 0.63 B 10% 0.16 0.41 200 7.1% 12.5 155 7.3% 15.0 4.1 0.6 13.2 355.0 25.2 13.2

J 3.69 B 24% 0.28 0.50 200 9.2% 10.1 435 7.2% 15.0 4.0 1.8 11.9 635.0 24.0 11.9
K 4.36 B 10% 0.16 0.41 200 14.7% 9.9 625 3.6% 15.0 2.8 3.7 13.5 825.0 29.6 13.5

L 2.18 B 10% 0.16 0.41 200 2.5% 17.6 130 2.3% 15.0 2.3 0.9 18.6 330.0 25.7 18.6
M 15.82 B 10% 0.16 0.41 200 2.7% 17.2 1120 2.3% 15.0 2.3 8.2 25.4 1320.0 36.1 25.4
N 10.54 B 10% 0.16 0.41 200 3.4% 16.0 1065 2.6% 15.0 2.4 7.3 234 1265.0 34.9 23.4
0 5.87 B 10% 0.16 0.41 200 3.0% 16.7 625 3.8% 15.0 2.9 3.6 20.2 825.0 29.5 20.2

P 13.14 B 10% 0.16 0.41 200 7.4% 12.4 1130 2.8% 15.0 2.5 7.5 19.9 1330.0 35.2 19.9
0S1 2.00 B 0% 0.07 0.32 200 6.0% 14.5 85 0.8% 15.0 1.4 1.0 15.6 285.0 21.7 15.6
0S2 2.12 B 19% 0.24 0.47 30 2.0% 6.8 555 3.9% 15.0 3.0 3.1 9.9 585.0 26.8 9.9
0S3 51.16 B 13% 0.19 0.43 200 5.8% 13.0 1865 3.9% 15.0 2.9 10.5 23.5 2065.0 38.3 23.5
054 3.70 B 11% 0.17 0.42 200 3.7% 15.4 515 2.5% 15.0 2.4 3.6 19.0 715.0 29.2 19.0
0S5 3.99 B 10% 0.16 0.41 200 6.4% 13.0 515 2.8% 15.0 2.5 3.4 16.4 715.0 29.3 16.4
0S6 2.33 B 10% 0.16 0.41 200 4.5% 14.6 770 2.0% 15.0 2.1 6.0 20.7 970.0 33.0 20.7
0S7 63.10 B 13% 0.19 0.43 200 7.6% 11.9 2885 2.9% 15.0 2.6 18.8 30.7 3085.0 49.8 30.7
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PROPOSED STANDARD FORM SF-2
TIME OF CONCENTRATION

Subdivision: Latigo Trails Project Name: Filing 10
Location: El Paso County Project No.: 25175.02
Calculated By: GAG
Checked By:
Date: 9/15/21
SUB-BASIN INITIAL/OVERLAND TRAVEL TIME tc CHECK
DATA () (T) (URBANIZED BASINS) FINAL
BASIN D.A. | Hydrologic | Impervious Cs Cigo L So t; L¢ St K VEL. t, COMP. t, TOTAL Urbanized t
ID (ac) | Soils Group (%) (ft) (%) (min) (ft) (%) (ft/s) (min) (min) LENGTH (ft) (min) (min)
0S8 68.29 B 11% 0.17 0.42 200 4.4% 14.5 3885 2.6% 15.0 2.4 26.9 414 4085.0 62.3 414
NOTES:
t =1+ Equation 6-2 b 0-395(1-10;5' WL Equation 6-3 Table 6-2. NRCS Convevance factors, K
Where. s Type of Land Surface Canveyance Factor, K

fe = computed time of concentration (minutes)

f; = overland (1nitial) flow time (minutes)

PR R L | ey L

L,

fom—
60K ,[s, 607,

Where:

Al 1o |

L.

. = channelized flow time (travel time, min)
L, = waterway length (ft)

So = waterway slope (ft/ft)

¥V, = travel time velocity (ft/sec) = KNS,

K =NRCS conveyance factor (see Table 6-2)

Equation 6-4

Where:

‘Where:

#;= overland (1mtial) flow time (minutes)

Cs = runoff coefficient for 5-year frequency (from Table 6-4)

L;=length of overland flow (ft)

Ss = average slope along the overland flow path (ft/ft).

=261 +———=
( ) 60(14i +9),/S,

Equation 6-5

Heavy meadow 25
Tillage/field 5
Short pasture and lawns 7
Nearly bare ground 10
Grassed waterway 15
Paved areas and shallow paved swales 20

fc = minimum time of concentration for first design point when less than t. from Equation 6-1.
L:= length of channelized flow path (ft)
i = imperviousness (expressed as a decimal)

S; = slope of the channelized flow path (ft/ft)

Use a minimum 7. value of 5 minutes for urbanized areas and a minimum . value of 10 minutes for areas
that are not considered urban. Use minimum values even when calculations result in a lesser ime of

concentration.
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PROPOSED STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name: Filing 10
Subdivision: Latigo Trails Project No.: 25175.02
Location: El Paso County Calculated By: GAG
Design Storm: 5-Year Checked By:
Date: 9/15/21
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
= g _ gl_ =
STREET § a E E = 5 = =ls| e ﬁ - g g = g 3 % E = REMARKS
5l % 8 g = £ ZT|E|S|s|gls S ¢l S g 2|5 5 ¢
gle & 5 = £ £ =215/l 12ls &£ gla & & 2|5 3 =
=) o < x 5 O — o ] O — o lo o 1O O  2© __a = y
Flows overland towards DP1 and into A. Flows enter
1 0S2 | 212 0.24 99 050 414 21 518 34/ 25 roadside swale and flow towards DP2.1.
Flows overland towards roadway swale and then to
2 A 158 0.26/ 11.1| 0.41 3.98 1.6] DP2. Flows combine at DP2.1.
Combination of flows from DP1 and DP2. Flows along
2.1 12.4| 091 3.80 3.5 595 4.0 25 swale to DP4.1.
Flows overland towards DP3 and into B. Flows combine
3 0S3 |51.16/ 0.19) 23.5 9.71| 2.84| 27.6 at DP4.1.
Flows overland towards DP4. Flows enter roadway
4 B 8.71) 0.18 20.7/ 159 3.04 48 swale and combine at DP4.1
Combination of flows from DP2.1, DP3, and DP4. Flows
4.1 235/12.21| 2.84 347 442/ 41 1.8 along swale to DP6.1.
Flows overland towards DP5 and into C. Flows combine
5 0S4 | 3.70, 0.17) 19.0 0.64| 3.17 2.0 at DP6.1.
Flows overland towards DP6. Flows enter roadway
6 C 543 0.19 20.9 101 3.02 3.1 swale and combine at DP6.1
Combination of flows from DP4.1, DP5, and DP6. Flows
6.1 25.3/13.86| 2.73) 37.9 627/ 6.5 1.6 along swale to DP8.1.
Flows overland towards DP7 and into D. Flows combine
7 0S5 | 399 0.16, 16.4 0.65 3.38 22 at DP8.1.
Flows overland towards DP8. Flows enter roadway
8 D 722/ 019 201 136 3.08 4.2 swale and combine at DP8.1
Combination of flows from DP6.1, DP7, and DP8. Flows
8.1 27.0 15.87| 2.64 419 1041 74| 2.3 along swale to DP10.1.
Flows overland towards DP9 and into E. Flows combine
9 0S6 | 2.33) 0.16/ 20.7| 0.38/ 3.04 1.2 at DP10.1.
Flows overland towards DP10. Flows enter roadway
10 E 11046 0.19 244 201 279 5.6 swale and combine at DP10.1
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PROPOSED STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name: Filing 10
Subdivision: Latigo Trails Project No.: 25175.02
Location: El Paso County Calculated By: GAG
Design Storm: 5-Year Checked By:
Date: 9/15/21
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
o
. £ .
g 5 _ Elo &
STREET § a E E = E - = = | = ﬁ - g g = g 3 % E = REMARKS
el % &8 E S s glE(S|s|gl: 2 g% 2 3 2|l 8 ¢
glg ¢ s = £ & 2T If1&E]2ls & 82 F & 8l 3 =
=) o < x o5 O — o 2 O — o lo o sl o | o ol o o
Combination of flows from DP8.1, DP9, and DP10.
10.1 29.3/18.26) 252 46.0 189 7.7 0.4 Flows along swale to DP12.1.
Flows overland towards DP11 and into F. Flows
11 | OS7 1 63.10 0.19 30.7| 11.85 2.44| 29.0 425/ 29 24 combine at DP12.1.
Flows overland towards DP12. Flows enter roadway
12 F 6.51 0.21] 21.3 137 3.00 41 swale and combine at DP12.1
Combination of flows from DP10.1, DP11, and DP12.
12.1 33.2/31.48 233 733 Flows along swale to DP13.1.
Flow along south roadway towards DP13. Flows
13 G 2.42| 053] 243 128 280 3.6 combine at DP13.1
Combination of flows from DP12.1 and DP13. Flows
13.1 33.2/32.76) 2.33 76.3 along swale to DP14.1.
Flows overland towards DP14. Flows enter swale and
14 | 0S8 1 68.29] 0.17 41.4|11.68 200 23.3 combine at DP14.1
Combination of flows from DP13.1 and DP14. Flows
14.1 41.4/44.44) 2,00 88.8 along swale to South Pond.
Flows overland towards DP15 and into H. Flows
15 | OS1 | 2.000 0.07 15.6/ 0.14 346 0.5 combine at DP16.1.
Flows overland towards DP16. Flows combine at
16 H 8.65 0.19| 175 166 3.29 55 DP16.1.
Combination of flows from DP15 and DP16. Flows
16.1 175 180 3.29 59 740, 3.8 32 along swale to DP17.1.
Flows overland towards DP17. Flows along swale to
17 J 3.69/ 0.28/ 11.9 1.03) 3.87 4.0 DP17.1.
Combination of flows from DP16.1 and DP17. Flows
17.1 20.8/ 2.83) 3.03 86 201 3.3 1.0 along swale to pond at DP18.1.
Flows overland towards DP18 via swale. Flows combine,
18 K 436/ 016/ 135 071 3.68 2.6 in the pond at DP18.1.
Combination of flows from DP16.1, DP17.1, and DP18.
18.1 21.8 354 296 105 Total flow into G1 Pond.
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PROPOSED STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

Project Name: Filing 10
Subdivision: Latigo Trails Project No.: 25175.02
Location: El Paso County Calculated By: GAG
Design Storm: 5-Year Checked By:
Date: 9/15/21
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
g
= £ R gl =z
STREET § a 3 E = E - = = | = ﬁ - g g = g 3 % E = REMARKS

el % &8 E S s glE(S|s|gl: 2 g% 2 3 2|l 8 ¢
8lz ¢ 5 = £ &£ 21|51 &1sls & 2l & 8ls 3 =
=) o < x o5 O — o 2 O — o lo o | »x1O O  2©__a Jr} y

Flows overland in the direction of DP19 and flows off-
19 | 0.63| 0.16/ 13.2/ 0.10, 3.71 0.4 site.

Flows overland in the direction of DP20 and flows off-
20 L 218 0.16/ 18.6 0.35 3.20 1.1 site.

Flows overland in the direction of DP21 and flows off-
21 M | 15.82| 0.16/ 254 256/ 2.73 7.0 site.

Flows overland in the direction of DP22 and flows off-
22 N 1054 0.16 234/ 171 2.86 49 site.

Flows overland in the direction of DP23 and flows off-
23 0 587 0.16/ 20.2/ 095 3.07 29 site.

Flows overland in the direction of DP24 and flows off-
24 P |13.14 0.16 19.9 213 3.10 6.6 site.

Notes:

Street and Pipe C*A values are determined by Q/i using the catchment's intensity value.
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PROPOSED STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

Project Name: Filing 10
Subdivision: Latigo Trails Project No.: 25175.02
Location: El Paso County Calculated By: GAG
Design Storm: 100-Year Checked By:
Date: 9/15/21
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
g
= g _ gl _ =
STREET Eg a 3 3 = s | = - - = ﬁ - g g - g g % “g = REMARKS
5l 5 88 £ £ £ Z|E S £ 2|3% S g|l% £ g 2|8 8 F
glg ¢ 5 = £ & |7 £ & 2|2 F 8lsef & sls e =
[a) o < x s O — o =] O — o lo o slo ol s | ol o Ky
Flows overland towards DP1 and into A. Flows enter
1 0S2 | 212 047 9.9 099 6.96 6.9 518 4.7 1.8 roadside swale and flow towards DP2.1.
Flows overland towards roadway swale and then to
2 A 158/ 048 11.1] 0.77| 6.68 5.1 DP2. Flows combine at DP2.1.
Combination of flows from DP1 and DP2. Flows along
2.1 117/ 176/ 6.53] 115 595 54/ 1.8 swale to DP4.1.
Flows overland towards DP3 and into B. Flows
3 | 0S3 | 51.16| 0.43 23.5| 22.09| 4.77 105.5 combine at DP4.1.
Flows overland towards DP4. Flows enter roadway
4 B 8.71| 043/ 20.7| 3.71] 5.10 189 swale and combine at DP4.1
Combination of flows from DP2.1, DP3, and DP4.
4.1 235 2756/ 4.77 131.6) 442/ 57 1.3 Flows along swale to DP6.1.
Flows overland towards DP5 and into C. Flows
5 | 0S4 | 370 042 19.0 155 532 8.2 combine at DP6.1.
Flows overland towards DP6. Flows enter roadway
6 C 5.43| 043/ 209 233 5.07 11.8 swale and combine at DP6.1
Combination of flows from DP4.1, DP5, and DP6.
6.1 24.8 31.44| 4.64 1459 627 9.1 1.1 Flows along swale to DP8.1.
Flows overland towards DP7 and into D. Flows
7 | 0S5 | 399 041 164 164 568 9.3 combine at DP8.1.
Flows overland towards DP8. Flows enter roadway
8 D 7.22| 043/ 20.1 3.11] 518 16.1 swale and combine at DP8.1
Combination of flows from DP6.1, DP7, and DP8.
8.1 26.0 36.19 4.53 163.8 1041 104 1.7 Flows along swale to DP10.1.
Flows overland towards DP9 and into E. Flows
9 | 0S6 | 233 041 207 096 510 4.9 combine at DP10.1.
Flows overland towards DP10. Flows enter roadway
10 E 10.46| 0.43 244 454 468 213 swale and combine at DP10.1
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PROPOSED STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

Project Name: Filing 10
Subdivision: Latigo Trails Project No.: 25175.02
Location: El Paso County Calculated By: GAG
Design Storm: 100-Year Checked By:
Date: 9/15/21
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
. g
= % _ gl_ =z
STREET Eg a 3 3 = s | = - - = ﬁ - g g - g g £ E . REMARKS
= & = £ 3 < > = (] < ) ~ (] S (] > £ s | £
2l s ¢ E I T 818 T T 8|18 <X &l X 8 ol?® 8 E
gl & S5 = £ & =217 £ &£ 2|15 5F 2l & & 2|5 3 =
o o < o 5 O — o 2 O — o lo o slo ol s | ol o Ky
Combination of flows from DP8.1, DP9, and DP10.
10.1 27.7 4169 4.37 1821 189 10.9| 0.3 Flows along swale to DP12.1.
Flows overland towards DP11 and into F. Flows
11 | OS7 | 63.10/ 0.43| 30.7| 27.15| 4.10 1114 425 42/ 17 combine at DP12.1.
Flows overland towards DP12. Flows enter roadway
12 F 6.51 045 213 291 503 14.6 swale and combine at DP12.1
Combination of flows from DP10.1, DP11, and DP12.
121 324 7175 397 2846 Flows along swale to DP13.1.
Flow along south roadway towards DP13. Flows
13 G 242/ 0.68 243 165 469 7.7 combine at DP13.1
Combination of flows from DP12.1 and DP13. Flows
13.1 32.4) 7340/ 397 291.2 along swale to DP14.1.
Flows overland towards DP14. Flows enter swale and
14 | 0S8 | 68.29 0.42| 41.4| 2852/ 3.35 95.6 combine at DP14.1
Combination of flows from DP13.1 and DP14. Flows
14.1 41.4/101.92) 3.35 3415 along swale to South Pond.
Flows overland towards DP15 and into H. Flows
15 | 0S1 | 2.00/ 0.32| 156/ 0.63 5.82 3.7 combine at DP16.1.
Flows overland towards DP16. Flows combine at
16 H 8.65 0.43 175 3.74 552/ 20.6 DP16.1.
Combination of flows from DP15 and DP16. Flows
16.1 175/ 437 552 241 7400 54| 23 along swale to DP17.1.
Flows overland towards DP17. Flows along swale to
17 J 3.69 050 119 184 650 12.0 DP17.1.
Combination of flows from DP16.1 and DP17. Flows
17.1 19.8) 6.21 521 324 201 40 08 along swale to pond at DP18.1.
Flows overland towards DP18 via swale. Flows
18 K 436 041 135 179 6.17 11.0 combine in the pond at DP18.1.
Combination of flows from DP16.1, DP17.1, and
18.1 20.6/ 8.00 511 40.9 DP18. Total flow into G1 Pond.
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PROPOSED STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name: Filing 10

Subdivision: Latigo Trails Project No.: 25175.02
Location: El Paso County Calculated By: GAG
Design Storm: 100-Year Checked By:
Date: 9/15/21
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
g
. <
b= 5 _ gl &
STREET Eg a ,g 3 = - = - - = ﬁ - g g - g g £ }/ . REMARKS
= - = = ) = > = o) = ) ot o) REX o) D £ = £
2l s 2 E I T B5|E&E T T =5 8 T &8l g T8 ol2| 8 E
gl & 5 = £ £ 2|2 £ £ |12 F glagaf & 2|5 3 =
o o < x s O _ o 2 15 — o o o wnlo o w als Ky
Flows overland in the direction of DP19 and flows off
19 | 0.63 041 132 026 6.24 1.6 site.
Flows overland in the direction of DP20 and flows off
20 L 218 041 186 090 538 4.8 site.
Flows overland in the direction of DP21 and flows off
21 M | 15.82| 0.41 254/ 6.50 458 29.8 site.
Flows overland in the direction of DP22 and flows off
22 N | 1054| 041 234 433 479 20.8 site.
Flows overland in the direction of DP23 and flows off
23 0 587 041 202 241 516/ 124 site.
Flows overland in the direction of DP24 and flows off
24 P | 13.14] 041 199 540/ 520 28.1 site.

Notes:
Street and Pipe C*A values are determined by Q/i using the catchment's intensity value.
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Final Drainage Report for Latigo Trails Filing No. 10
& Addendum to MDDP/Preliminary Plan for Latigo Trails

APPENDIX C

HYDRAULIC CALCULATIONS

18



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

5: DP1to DP2.1

Thursday, Sep 16 2021

Triangular Highlighted
Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 0.42
Total Depth (ft) = 3.00 Q (cfs) = 2.100

Area (sqft) = 0.62
Invert Elev (ft) = 100.00 Velocity (ft/s) = 3.40
Slope (%) =421 Wetted Perim (ft) = 3.06
N-Value = 0.030 Crit Depth, Yc (ft) = 0.47

Top Width (ft) = 294
Calculations EGL (ft) = 0.60
Compute by: Known Q
Known Q (cfs) = 2.10
Elev (ft) Section Depth (ft)
104.00 4.00
103.00 / 3.00
102.00 \ 2.00
101.00 1.00

\\\ v
100.00 0.00
99.00 -1.00
0 5 10 15 20 25 30 35

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

100: DP1 to DP2.1

Thursday, Sep 16 2021

Triangular Highlighted
Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 0.65
Total Depth (ft) = 3.00 Q (cfs) = 6.900

Area (sqft) = 148
Invert Elev (ft) = 100.00 Velocity (ft/s) = 4.67
Slope (%) = 421 Wetted Perim (ft) =474
N-Value = 0.030 Crit Depth, Yc (ft) = 0.76

Top Width (ft) = 4.55
Calculations EGL (ft) = 0.99
Compute by: Known Q
Known Q (cfs) = 6.90
Elev (ft) Section Depth (ft)
104.00 4.00
103.00 / 3.00
102.00 \ 2.00
101.00 1.00

\\‘ A"
100.00 0.00
99.00 -1.00
0 10 15 20 25 30 35

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

100: DP1 to DP2.1- Capacity

Thursday, Sep 16 2021

Triangular Highlighted
Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 0.85
Total Depth (ft) = 3.00 Q (cfs) = 6.900

Area (sqft) = 2.53
Invert Elev (ft) = 100.00 Velocity (ft/s) = 2.73
Slope (%) = 1.06 Wetted Perim (ft) = 6.19
N-Value = 0.030 Crit Depth, Yc (ft) = 0.76

Top Width (ft) = 5.95
Calculations EGL (ft) = 0.97
Compute by: Known Q
Known Q (cfs) = 6.90
Elev (ft) Section Depth (ft)
104.00 4.00
103.00 / 3.00
102.00 \ 2.00
101.00 \C <7 1.00
100.00 0.00
99.00 -1.00

0 10 15 20 25 30 35

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

5: DP2.1to DP4.1

Thursday, Sep 16 2021

Triangular Highlighted
Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 0.50
Total Depth (ft) = 3.00 Q (cfs) = 3.500

Area (sqft) = 0.87
Invert Elev (ft) = 100.00 Velocity (ft/s) = 4.00
Slope (%) = 4.59 Wetted Perim (ft) = 3.64
N-Value = 0.030 Crit Depth, Yc (ft) = 0.58

Top Width (ft) = 3.50
Calculations EGL (ft) = 0.75
Compute by: Known Q
Known Q (cfs) = 3.50
Elev (ft) Section Depth (ft)
104.00 4.00
103.00 / 3.00
102.00 \ 2.00
101.00 1.00

\ v
100.00 0.00
99.00 -1.00
0 5 10 15 20 25 30 35

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

100: DP2.1 to DP4.1

Thursday, Sep 16 2021

Triangular Highlighted
Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 0.78
Total Depth (ft) = 3.00 Q (cfs) = 11.50

Area (sqft) = 213
Invert Elev (ft) = 100.00 Velocity (ft/s) = 5.40
Slope (%) = 4.59 Wetted Perim (ft) = 5.68
N-Value = 0.030 Crit Depth, Yc (ft) = 0.93

Top Width (ft) = 5.46
Calculations EGL (ft) = 1.23
Compute by: Known Q
Known Q (cfs) = 11.50
Elev (ft) Section Depth (ft)
104.00 4.00
103.00 / 3.00
102.00 \ 2.00
101.00 1.00

\_| ¥
100.00 0.00
99.00 -1.00
0 10 15 20 25 30 35

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

100: DP2.1 to DP4.1-Capacity

Thursday, Sep 16 2021

Triangular Highlighted
Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 1.03
Total Depth (ft) = 3.00 Q (cfs) = 11.50

Area (sqft) = 3.71
Invert Elev (ft) = 100.00 Velocity (ft/s) = 3.10
Slope (%) = 1.00 Wetted Perim (ft) = 7.50
N-Value = 0.030 Crit Depth, Yc (ft) = 0.93

Top Width (ft) = 7.21
Calculations EGL (ft) = 1.18
Compute by: Known Q
Known Q (cfs) = 11.50
Elev (ft) Section Depth (ft)
104.00 4.00
103.00 / 3.00
102.00 \ 2.00

v
101.00 \ — 1.00
100.00 0.00
99.00 -1.00
0 5 10 15 20 25 30 35

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

5: DP4.1to DP6.1

Thursday, Sep 16 2021

Triangular Highlighted
Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 1.56
Total Depth (ft) = 4.00 Q (cfs) = 34.70
Area (sqft) = 8.52
Invert Elev (ft) = 100.00 Velocity (ft/s) = 4.07
Slope (%) = 1.00 Wetted Perim (ft) = 11.37
N-Value = 0.030 Crit Depth, Yc (ft) = 1.44
Top Width (ft) = 10.92
Calculations EGL (ft) = 1.82
Compute by: Known Q
Known Q (cfs) = 34.70
Elev (ft) Section
105.00
104.00
103.00 \
102.00 \
\\ < //
101.00 \
100.00
99.00
0 5 10 15 20 25 30 35 40

Reach (ft)

Depth (ft)

5.00

4.00

3.00

2.00

1.00

0.00

-1.00



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

100: DP4.1 to DP6.1

Thursday, Sep 16 2021

Triangular Highlighted
Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 2.57
Total Depth (ft) = 4.00 Q (cfs) = 131.60

Area (sqft) = 23.12
Invert Elev (ft) = 100.00 Velocity (ft/s) = 5.69
Slope (%) = 1.00 Wetted Perim (ft) = 18.72
N-Value = 0.030 Crit Depth, Yc (ft) = 2.45

Top Width (ft) = 17.99
Calculations EGL (ft) = 3.07
Compute by: Known Q
Known Q (cfs) = 131.60
Elev (ft) Section Depth (ft)
105.00 5.00
104.00 4.00
103.00 3.00

\\ A d
102.00 \\ // 2.00
101.00 \\ / 1.00
100.00 0.00
99.00 -1.00
0 5 10 15 20 25 30 35 40

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

100: DP4.1 to DP6.1-Capacity

Thursday, Sep 16 2021

Triangular Highlighted
Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 2.57
Total Depth (ft) = 4.00 Q (cfs) = 131.60

Area (sqft) = 23.12
Invert Elev (ft) = 100.00 Velocity (ft/s) = 5.69
Slope (%) = 1.00 Wetted Perim (ft) = 18.72
N-Value = 0.030 Crit Depth, Yc (ft) = 2.45

Top Width (ft) = 17.99
Calculations EGL (ft) = 3.07
Compute by: Known Q
Known Q (cfs) = 131.60
Elev (ft) Section Depth (ft)
105.00 5.00
104.00 4.00
103.00 3.00

\\ A d
102.00 \\ // 2.00
101.00 \\ / 1.00
100.00 0.00
99.00 -1.00
0 10 15 20 25 30 35 40

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

5: DP6.1to DP8.1

Thursday, Sep 16 2021

Triangular Highlighted
Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 1.29
Total Depth (ft) = 4.00 Q (cfs) = 37.90
Area (sqft) = 5.82
Invert Elev (ft) = 100.00 Velocity (ft/s) = 6.51
Slope (%) = 3.32 Wetted Perim (ft) = 9.40
N-Value = 0.030 Crit Depth, Yc (ft) = 1.49
Top Width (ft) = 9.03
Calculations EGL (ft) = 1.95
Compute by: Known Q
Known Q (cfs) = 37.90
Elev (ft) Section
105.00
104.00
103.00 \
102.00 \\
AN v
101.00 \\-_ /
100.00
99.00
0 5 10 15 20 25 30 35 40

Reach (ft)

Depth (ft)

5.00

4.00

3.00

2.00

1.00

0.00

-1.00



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

100: DP6.1 to DP8.1

Thursday, Sep 16 2021

Triangular Highlighted

Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 214

Total Depth (ft) = 4.00 Q (cfs) = 145.90
Area (sqft) = 16.03

Invert Elev (ft) = 100.00 Velocity (ft/s) = 9.10

Slope (%) = 3.32 Wetted Perim (ft) = 15.59

N-Value = 0.030 Crit Depth, Yc (ft) = 2.56
Top Width (ft) = 14.98

Calculations EGL (ft) = 3.43

Compute by: Known Q

Known Q (cfs) = 145.90

Elev (ft) Section

105.00

104.00

103.00 \

\ A4

102.00 \\ — /

101.00 \\ /

100.00

99.00

0 5 10 15 20 25 30 35 40

Reach (ft)

Depth (ft)

5.00

4.00

3.00

2.00

1.00

0.00

-1.00



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

100: DP6.1 to DP8.1-Capacity

Thursday, Sep 16 2021

Triangular Highlighted
Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 2.67
Total Depth (ft) = 4.00 Q (cfs) = 145.90

Area (sqft) = 24.95
Invert Elev (ft) = 100.00 Velocity (ft/s) = 5.85
Slope (%) = 1.00 Wetted Perim (ft) = 19.45
N-Value = 0.030 Crit Depth, Yc (ft) = 2.56

Top Width (ft) = 18.69
Calculations EGL (ft) = 3.20
Compute by: Known Q
Known Q (cfs) = 145.90
Elev (ft) Section Depth (ft)
105.00 5.00
104.00 4.00
103.00 3.00

N\ 7
102.00 \\ // 2.00
101.00 \\ / 1.00
100.00 0.00
99.00 -1.00
0 10 15 20 25 30 35 40

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

5: DP8.1 to DP10.1

Thursday, Sep 16 2021

Depth (ft)

5.00

4.00

3.00

2.00

1.00

0.00

Triangular Highlighted
Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 1.27
Total Depth (ft) = 4.00 Q (cfs) = 41.90
Area (sqft) = 5.65
Invert Elev (ft) = 100.00 Velocity (ft/s) =742
Slope (%) = 4.35 Wetted Perim (ft) = 9.25
N-Value = 0.030 Crit Depth, Yc (ft) = 155
Top Width (ft) = 8.89
Calculations EGL (ft) = 2.13
Compute by: Known Q
Known Q (cfs) = 41.90
Elev (ft) Section
105.00
104.00
103.00 \
102.00 \\
¥ /
101.00 \\'_ /
100.00
99.00
0 5 10 15 20 25 30 35 40

Reach (ft)

-1.00



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

100: DP8.1 to DP10.1

Thursday, Sep 16 2021

Triangular Highlighted
Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 212
Total Depth (ft) = 4.00 Q (cfs) = 163.80

Area (sqft) = 15.73
Invert Elev (ft) = 100.00 Velocity (ft/s) = 1041
Slope (%) = 4.35 Wetted Perim (ft) = 15.45
N-Value = 0.030 Crit Depth, Yc (ft) = 2.68

Top Width (ft) = 14.84
Calculations EGL (ft) = 3.81
Compute by: Known Q
Known Q (cfs) = 163.80
Elev (ft) Section Depth (ft)
105.00 5.00
104.00 4.00
103.00 \ 3.00

\ p 4
102.00 \\ /' 2.00
101.00 \\ / 1.00
100.00 0.00
99.00 -1.00
0 10 15 20 25 30 35 40

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

100: DP8.1 to DP10.1-Capacity

Thursday, Sep 16 2021

Triangular Highlighted
Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 2.79
Total Depth (ft) = 4.00 Q (cfs) = 163.80

Area (sqft) = 27.24
Invert Elev (ft) = 100.00 Velocity (ft/s) = 6.01
Slope (%) = 1.00 Wetted Perim (ft) = 20.33
N-Value = 0.030 Crit Depth, Yc (ft) = 2.68

Top Width (ft) = 19.53
Calculations EGL (ft) = 3.35
Compute by: Known Q
Known Q (cfs) = 163.80
Elev (ft) Section Depth (ft)
105.00 5.00
104.00 4.00
103.00 \C 3.00
102.00 \ // 2.00
101.00 \\ / 1.00
100.00 0.00
99.00 -1.00

0 10 15 20 25 30 35 40

Reach (ft)
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be less than 1.5.
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Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

Thursday, Sep 16 2021

Depth (ft)

3.00

2.50

2.00

1.50

1.00

0.50

0.00

100: DP13
Triangular Highlighted
Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 0.67
Total Depth (ft) = 2.50 Q (cfs) = 7.700
Area (sqft) = 157
Invert Elev (ft) = 100.00 Velocity (ft/s) = 4.90
Slope (%) = 4.59 Wetted Perim (ft) = 4.88
N-Value = 0.030 Crit Depth, Yc (ft) = 0.79
Top Width (ft) = 4.69
Calculations EGL (ft) = 1.04
Compute by: Known Q
Known Q (cfs) = 7.70
Elev (ft) Section
103.00
102.50
102.00
101.50 /
101.00 /
VP
100.50 —
100.00
99.50
0 2 4 6 8 10 12 14 16 18 20 22

Reach (ft)

-0.50



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

100: DP13-Capacity

Thursday, Sep 16 2021

Triangular Highlighted

Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 0.90

Total Depth (ft) = 2.50 Q (cfs) = 7.700
Area (sqft) = 2.83

Invert Elev (ft) = 100.00 Velocity (ft/s) = 2.72

Slope (%) = 0.95 Wetted Perim (ft) = 6.56

N-Value = 0.030 Crit Depth, Yc (ft) = 0.79
Top Width (ft) = 6.30

Calculations EGL (ft) = 1.01

Compute by: Known Q

Known Q (cfs) = 7.70

Elev (ft) Section

103.00

102.50

102.00

101.50 /

101.00 7 //

100.50 /

100.00

99.50

0 2 4 6 8 10 12 14 16 18 20 22

Reach (ft)

Depth (ft)

3.00

2.50

2.00

1.50

1.00

0.50

0.00

-0.50



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

100: 13.1to DP14.1

Thursday, Sep 16 2021

Triangular Highlighted
Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 294
Total Depth (ft) = 450 Q (cfs) = 291.20

Area (sqft) = 30.25
Invert Elev (ft) = 100.00 Velocity (ft/s) = 9.63
Slope (%) = 242 Wetted Perim (ft) = 21.42
N-Value = 0.030 Crit Depth, Yc (ft) = 3.37

Top Width (ft) = 20.58
Calculations EGL (ft) = 4.38
Compute by: Known Q
Known Q (cfs) = 291.20
Elev (ft) Section Depth (ft)
105.00 5.00
104.00 \ 4.00
103.00 N\ Av4 / 3.00
102.00 / 2.00
101.00 \ / 1.00
100.00 \/ 0.00
99.00 -1.00

0 5 10 15 20 25 30 35 40 45

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

100: 14.1 to Pond

Triangular

Side Slopes (z:1) = 3.00, 3.00
Total Depth (ft) = 450
Invert Elev (ft) = 100.00
Slope (%) = 242
N-Value = 0.030
Calculations

Compute by: Known Q
Known Q (cfs) = 348.20

Highlighted
Depth (ft)

Q (cfs)

Area (sqft)
Velocity (ft/s)
Wetted Perim (ft)
Crit Depth, Yc (ft)
Top Width (ft)
EGL (ft)

Thursday, Sep 16 2021

3.34
348.20
33.47
10.40
21.12
3.85
20.04
5.02

Elev (ft) Section Depth (ft)
105.00 5.00
104.00 / 4.00

\ - /
103.00 \\ / 3.00
102.00 / 2.00
101.00 \ / 1.00
100.00 0.00
99.00 -1.00
0 5 10 15 20 25 30 35 40

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

5: DP16.1to DP17.1

Thursday, Sep 16 2021

Depth (ft)

3.00

2.50

2.00

1.50

1.00

0.50

0.00

Triangular Highlighted
Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 0.67
Total Depth (ft) = 2.50 Q (cfs) = 5.900
Area (sqft) = 157
Invert Elev (ft) = 100.00 Velocity (ft/s) = 3.76
Slope (%) = 2.74 Wetted Perim (ft) = 4.88
N-Value = 0.030 Crit Depth, Yc (ft) = 0.71
Top Width (ft) = 4.69
Calculations EGL (ft) = 0.89
Compute by: Known Q
Known Q (cfs) = 5.90
Elev (ft) Section
103.00
102.50
102.00
101.50 /
101.00 /
VP
100.50 —
100.00
99.50
0 2 4 6 8 10 12 14 16 18 20 22

Reach (ft)

-0.50



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

100: DP16.1 to DP17.1

Thursday, Sep 16 2021

Depth (ft)

3.00

2.50

2.00

1.50

1.00

0.50

0.00

Triangular Highlighted

Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 1.13

Total Depth (ft) = 2.50 Q (cfs) = 24.10
Area (sqft) = 447

Invert Elev (ft) = 100.00 Velocity (ft/s) = 5.39

Slope (%) = 2.74 Wetted Perim (ft) = 8.23

N-Value = 0.030 Crit Depth, Yc (ft) = 1.25
Top Width (ft) =791

Calculations EGL (ft) = 1.58

Compute by: Known Q

Known Q (cfs) = 24.10

Elev (ft) Section

103.00

102.50

102.00

101.50 /

V /

101.00 — //

100.50 /

100.00

99.50

0 2 4 6 8 10 12 14 16 18 20 22

Reach (ft)

-0.50



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

100: DP16.1 to DP17.1-Capacity

Thursday, Sep 16 2021

Depth (ft)

3.00

2.50

2.00

1.50

1.00

0.50

0.00

Triangular Highlighted

Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 1.35

Total Depth (ft) = 2.50 Q (cfs) = 24.10
Area (sqft) = 6.38

Invert Elev (ft) = 100.00 Velocity (ft/s) = 3.78

Slope (%) = 1.05 Wetted Perim (ft) = 0.84

N-Value = 0.030 Crit Depth, Yc (ft) = 1.25
Top Width (ft) = 9.45

Calculations EGL (ft) = 1.57

Compute by: Known Q

Known Q (cfs) = 24.10

Elev (ft) Section

103.00

102.50

102.00

101.50 < 7/

101.00 /

100.50 /

100.00

99.50

0 2 4 6 8 10 12 14 16 18 20 22

Reach (ft)

-0.50



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

5: DP17.1to DP18.1

Thursday, Sep 16 2021

Triangular Highlighted

Side Slopes (z:1) = 4.00, 3.00 Depth (ft) = 0.86

Total Depth (ft) = 2.50 Q (cfs) = 8.600
Area (sqft) = 2.59

Invert Elev (ft) = 100.00 Velocity (ft/s) = 3.32

Slope (%) = 151 Wetted Perim (ft) = 6.27

N-Value = 0.030 Crit Depth, Yc (ft) = 0.83
Top Width (ft) = 6.02

Calculations EGL (ft) = 1.03

Compute by: Known Q

Known Q (cfs) = 8.60

Elev (ft) Section

103.00

102.50

102.00

101.50 /

101.00 < 7

100.50 /

100.00

99.50

0 2 4 6 8 10 12 14 16 18 20 22

Reach (ft)

Depth (ft)

3.00

2.50

2.00

1.50

1.00

0.50

0.00

-0.50



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

100: DP17.1 to DP18.1

Thursday, Sep 16 2021

Triangular Highlighted
Side Slopes (z:1) = 4.00, 3.00 Depth (ft) =141
Total Depth (ft) = 2.50 Q (cfs) = 3240

Area (sqft) = 6.96
Invert Elev (ft) = 100.00 Velocity (ft/s) = 4.66
Slope (%) = 151 Wetted Perim (ft) = 10.27
N-Value = 0.030 Crit Depth, Yc (ft) = 1.40

Top Width (ft) = 9.87
Calculations EGL (ft) = 1.75
Compute by: Known Q
Known Q (cfs) = 3240
Elev (ft) Section Depth (ft)
103.00 3.00
102.50 2.50
102.00 2.00
101.50 v 4 y 4 1.50

—— /l
101.00 / 1.00
100.50 / 0.50
100.00 0.00
99.50 -0.50
0 2 4 6 8 10 12 14 16 18 20 22

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

100: DP17.1 to DP18.1-Capacity

Thursday, Sep 16 2021

Triangular Highlighted
Side Slopes (z:1) = 4.00, 3.00 Depth (ft) =141
Total Depth (ft) = 2.50 Q (cfs) = 3240

Area (sqft) = 6.96
Invert Elev (ft) = 100.00 Velocity (ft/s) = 4.66
Slope (%) = 151 Wetted Perim (ft) = 10.27
N-Value = 0.030 Crit Depth, Yc (ft) = 1.40

Top Width (ft) = 9.87
Calculations EGL (ft) = 1.75
Compute by: Known Q
Known Q (cfs) = 3240
Elev (ft) Section Depth (ft)
103.00 3.00
102.50 2.50
102.00 2.00
101.50 v 4 y 4 1.50

—— /l
101.00 / 1.00
100.50 / 0.50
100.00 0.00
99.50 -0.50
0 2 4 6 8 10 12 14 16 18 20 22

Reach (ft)



Final Drainage Report for Latigo Trails Filing No. 10
& Addendum to MDDP/Preliminary Plan for Latigo Trails

APPENDIX D

WATER QUALITY AND DETENTION CALCULATIONS
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Project: Latigo Trails Filing 10-Ultimate
Basin ID:

PERMANENT—
POOL

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 =
Location for 1-hr Rainfall Depths =

1ano
onFces
Example Zone Configuration (Retention Pond)

South Pond

MHFD-Detention, Version 4.04 (February 2021)

EDB

237.02  |acres
4610 it
1845 |t
0035 |ft/ft

14.00% |percent
0.0% |percent

100.0% |percent
0.0% |percent
400 |hours

User Input

After providing required inputs above including 1-hour rainfall

depths, click ‘Run CUHP' to generate run

off hydrograph:

s using

the embedded Colorado Urban Hydrograph Procedure.

Water Quality Capture Volume (WQCV) =
Excess Urban Runoff Volume (EURV) =
2-yr Runoff Volume (P1 = 1.19in.) =
5-yr Runoff Volume (P1 = 1.5in.) =
10-yr Runoff Volume (P1 = 1.75in.) =
25-yr Runoff Volume (P1 = 2in.) =
50-yr Runoff Volume (P1 = 2.25in.) =
100-yr Runoff Volume (P1 = 2.52 in.) =
500-yr Runoff Volume (P1 = 3in.) =
Approximate 2-yr Detention Volume =|
Approximate 5-yr Detention Volume =|
Approximate 10-yr Detention Volume =
Approximate 25-yr Detention Volume =
Approximate 50-yr Detention Volume =
Approximate 100-yr Detention Volume =

Define Zones and Basin Geometry
Zone 1 Volume (WQCV) =
Zone 2 Volume (EURV - Zone 1) =
Zone 3 Volume (100-year - Zones 1 & 2) =
Total Detention Basin Volume =
Initial Surcharge Volume (ISV) =
Initial Surcharge Depth (ISD) =
Total Available Detention Depth (Hyoal) =
Depth of Trickle Channel (Hrc) =
Slope of Trickle Channel (Src) =
Slopes of Main Basin Sides (Smain) =
Basin Length-to-Width Ratio (Ruw) =

Initial Surcharge Area (Aisy) =
Surcharge Volume Length (Lisy) =
Surcharge Volume Width (Wisy) =

Depth of Basin Floor (HrLoor) =
Length of Basin Floor (LrLoor
Width of Basin Floor (Wrio0r) =

Area of Basin Floor (Arioor) =
Volume of Basin Floor (Vrioor) =

Depth of Main Basin (Hyan) =

Length of Main Basin (Luan) =

Width of Main Basin (Wyaw) =

Area of Main Basin (Avan) =
Volume of Main Basin (Vian) =
Calculated Total Basin Volume (Veotar) =

MHFD-Detention_v4 04_SouthPond_Utimate.xism, Basin

n
ORIFICE

Optional User Overrides

Depth Increment =

Gptional Gptional

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 - - - 0 0.000

7088 - 033 - - - 45540 | 1.045 7510 0172
7089 - 133 - - - 48824 | 1121 54,602 1.256
7090 - 233 - - - 52225 | 1109 | 105216 | 2.415
7091 - 333 - - - 55645 | 1277 | 159151 | 3654
7092 - 4.33 - - - 59,142 1358 | 216545 | 4971
7093 - 5.33 - - - 64315 | 1476 | 278273 | 6.388
7094 6.33 - - - 70980 | 1620 | 345021 | 7.941
7095 - 7.33 - - - 79,482 1825 | 421,152 | 9.668
7096 - 8.33 - - - 87,634 | 2012 | 504710 | 11587

1.746 acre-feet acre-feet - - - -
3.204 acre-feet acre-feet - - - -
3.958 acre-feet 119 inches - - -
7.976 acre-feet 1.50 inches - - -

11.904 acre-feet 1.75 inches - - - -

18.639 acre-feet 2.00 inches - - - -

23.328 acre-feet 2.25 inches - .

29.976 acre-feet 2.52 inches P rovl d e Stag e area

39.391 acre-feet 3.00 inches - . .

-~ information up to the
3.230 acre-feet -

- top of embankment
7.730 acre-feet -

8.144 |acre-feet - (~ 10 2 ')

10299 |acre-feet - )

1.746 acre-feet - - - -
1.458 acre-feet - - - -
7.095 acre-feet - - - -
10.299 acre-feet - - - -
user |it? - - - -
user ft - - -
user ft - - - -
user ft - - - -
user ft/ft - - - -
user H:v - - - -
user |it? - - - -
user ft - - - -
user ft - - - -
user ft - - - -
user ft - - - -
user ft - - - -
user |it? - - - -
user |it?® - - - -
user ft - - -
user ft - - - -
user ft - - - -
user |it? - - - -
user |it? - - - -
user acre-feet - - - -
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dsdlaforce
Callout
Provide stage area information up to the top of embankment (~10.2')
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This and other pond calcs will be reviewed in
more details once pond outlet details/sections
are provided in CD's.

DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention, Version 4.04 (February 2021)
Project: Latigo Trails Filing 10-Ultimate
Basin ID: South Pond

( s Estimated Estimated
" ZONE 1
mm:I: ! z ) Stage (ft) Volume (ac-ft) Outlet Type
voune| evmy | wocy Zone 1 (WQCV) 1.77 1.746 Orifice Plate
Zone 2 (EURV) 2.98 1.458 Circular Orifice
ZONE 1 AND 2 GRIFICE
onmices Zone 3 (100-year) 7.67 7.095 Weir&Pipe (Rect.)
Example Zone Configuration (Retention Pond) Total (all zones) 10.299
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 = N/A ft?
Underdrain Orifice Diameter = N/A inches Underdrain Orifice Centroid = N/A feet
User Input: Orifice Plate with one or more orifices or Elliptical Slot Weir 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 = N/A ft?
Depth at top of Zone using Orifice Plate = 1.76 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 = N/A inches Elliptical Slot Area = N/A ft2

User Input: Stage and Total Area of Each Orifice Row (numbered from lowest to highest)

Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)
Stage of Orifice Centroid (ft) 0.00 0.59 1.17
Orifice Area (sq. inches) 13.15 9.75 9.65
Row 9 (optional) | Row 10 (optional) | Row 11 (optional) [ Row 12 (optional) | Row 13 (optional) | Row 14 (optional) | Row 15 (optional) | Row 16 (optional)
Stage of Orifice Centroid (ft)
Orifice Area (sq. inches)
User Input: Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Zone 2 Circular Not Selected Zone 2 Circular Not Selected
Invert of Vertical Orifice = 1.76 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 0.00 N/A ft?
Depth at top of Zone using Vertical Orifice = 2.96 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = 0.02 N/A feet
Vertical Orifice Diameter = 0.38 N/A inches
User Input: Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir (and No Outlet Pipe) Calculated Parameters for Overflow Weir
Zone 3 Weir Not Selected Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 4.20 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H; = 6.45 N/A feet
Overflow Weir Front Edge Length = 15.00 N/A feet Overflow Weir Slope Length = 9.28 N/A feet
Overflow Weir Grate Slope = 4.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 6.88 N/A
Horiz. Length of Weir Sides = 9.00 N/A feet Overflow Grate Open Area w/o Debris = 110.07 N/A ft?
Overflow Grate Type =| Close Mesh Grate N/A Overflow Grate Open Area w/ Debris = 110.07 N/A ft?
Debris Clogging % = 0% N/A %
User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Zone 3 Rectangulaj  Not Selected Zone 3 Rectangulal  Not Selected
Depth to Invert of Outlet Pipe = 0.74 N/A ft (distance below basin bottom at Stage = 0 ft) Qutlet Orifice Area = 16.00 N/A ft?
Rectangular Orifice Width = 96.00 N/A inches Outlet Orifice Centroid = 1.00 N/A feet
Rectangular Orifice Height = 24.00 inches 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= 8.21 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.98 feet
Spillway Crest Length = 120.00 feet Stage at Top of Freeboard = 10.19 feet
Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 2.01 acres
Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 11.59 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 3.00
CUHP Runoff Volume (acre-ft) = 1.746 3.204 3.958 7.976 11.904 18.639 23.328 29.976 39.391
Inflow Hydrograph Volume (acre-ft) =| N/A N/A 3.958 7.976 11.904 18.639 23.328 29.976 39.391
CUHP Predevelopment Peak Q (cfs) = N/A N/A 26.8 76.5 116.3 206.3 259.4 328.1 427.9
OPTIONAL Override Predevelopment Peak Q (cfs) =| N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) =| N/A N/A 0.11 0.32 0.49 0.87 1.09 1.38 1.81
Peak Inflow Q (cfs) =| N/A N/A 52.8 104.1 1445 235.3 289.3 360.5 462.4
Peak Outflow Q (cfs) =| 1.2 1.7 1.8 29.3 71.1 158.8 196.7 217.0 233.9
Ratio Peak Outflow to Predevelopment Q =| N/A N/A N/A 0.4 0.6 0.8 0.8 0.7 0.5
Structure Controlling Flow =| Plate Vertical Orifice 1 | Vertical Orifice 1 | Overflow Weir 1 | Overflow Weir 1 [ Overflow Weir 1 Outlet Plate 1 Outlet Plate 1 N/A
Max Velocity through Grate 1 (fps) = N/A N/A N/A 0.2 0.6 1.4 1.8 1.9 2.0
Max Velocity through Grate 2 (fps) =| N/A N/A N/A N/A N/A N/A N/A N/A N/A
Time to Drain 97% of Inflow Volume (hours) =| 40 49 54 57 52 45 42 38 34
Time to Drain 99% of Inflow Volume (hours) =| 42 53 59 64 62 59 57 54 51
Maximum Ponding Depth (ft) =| 1.77 2.98 3.34 4.95 5.51 6.30 6.78 8.20 8.33
Area at Maximum Ponding Depth (acres) =| 1.16 1.25 1.28 1.43 1.50 1.62 1.72 199 2.01
Maximum Volume Stored (acre-ft) =| 1.756 3.211 3.654 5.836 6.657 7.876 8.677 ¥1.307 11.587

Why not spillway?
Should be. Check inputs
in case there is an error.
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EPC Stormwater - Glenn Reese
Contractor
This and other pond calcs will be reviewed in more details once pond outlet details/sections are provided in CD's. 

EPC Stormwater - Glenn Reese
Contractor
Why not spillway? Should be. Check inputs in case there is an error. 


DETENTION BASIN OUTLET STRUCTURE DESIG

MHFD-Detention, Version 4.04 (February 2021)
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DETENTION BA TLET STRUCTURE DESIG

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.

MHFD-Detention_v4 04_SouthPond_Ultimate.xIsm, Outlet Structure

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 0.05 0.01 0.14
0:15:00 0.00 0.00 0.47 0.77 0.96 0.64 0.85 0.79 1.18
0:20:00 0.00 0.00 2.10 4.89 7.30 2.23 2.66 3.55 6.44
0:25:00 0.00 0.00 13.20 31.78 52.45 12.83 16.15 21.84 44.22
0:30:00 0.00 0.00 34.54 75.18 111.73 89.79 114.64 137.75 195.95
0:35:00 0.00 0.00 49.25 100.59 141.22 177.99 223.36 272.32 359.62
0:40:00 0.00 0.00 52.76 104.12 144.47 224.14 277.18 340.97 441.20
0:45:00 0.00 0.00 49.53 96.37 134.69 235.30 289.27 360.49 462.39
0:50:00 0.00 0.00 44.10 86.41 122.68 225.76 276.90 349.39 448.33
0:55:00 0.00 0.00 39.53 77.79 111.16 210.95 259.49 331.20 425.56
1:00:00 0.00 0.00 35.46 69.61 100.92 191.70 236.94 310.03 399.48
1:05:00 0.00 0.00 32.29 63.09 93.16 174.31 216.72 291.06 376.50
1:10:00 0.00 0.00 29.31 57.68 86.76 157.84 197.49 267.99 348.45
1:15:00 0.00 0.00 26.14 52.25 80.51 141.57 178.13 239.78 314.15
1:20:00 0.00 0.00 22.96 46.42 72.93 125.29 158.15 210.58 277.20
1:25:00 0.00 0.00 19.85 40.51 63.92 109.20 137.93 181.91 239.81
1:30:00 0.00 0.00 17.11 35.38 55.68 93.75 118.49 155.61 205.61
1:35:00 0.00 0.00 15.11 31.79 49.59 80.61 102.15 133.79 177.47
1:40:00 0.00 0.00 13.72 28.89 44.87 70.95 90.16 117.60 156.35
1:45:00 0.00 0.00 12.54 26.01 40.69 63.11 80.33 104.36 138.87
1:50:00 0.00 0.00 11.43 23.24 36.86 56.29 71.72 92.61 123.36
1:55:00 0.00 0.00 10.26 20.59 33.10 50.09 63.90 81.94 109.25
2:00:00 0.00 0.00 9.05 18.06 29.12 44.31 56.60 72.00 96.09
2:05:00 0.00 0.00 7.78 15.45 24.90 38.45 49.15 62.28 83.10
2:10:00 0.00 0.00 6.49 12.80 20.67 32.56 41.63 52.86 70.43
2:15:00 0.00 0.00 5.22 10.22 16.61 26.79 34.28 43.76 58.19
2:20:00 0.00 0.00 3.99 7.73 12.76 21.13 27.10 34.77 46.22
2:25:00 0.00 0.00 2.81 5.37 9.20 15.61 20.13 25.97 34.58
2:30:00 0.00 0.00 1.85 3.57 6.63 10.37 13.53 17.63 23.90
2:35:00 0.00 0.00 1.28 2.57 5.10 6.79 9.12 11.88 16.59
2:40:00 0.00 0.00 0.97 2.02 4.07 4.63 6.41 8.24 11.82
2:45:00 0.00 0.00 0.77 1.62 3.25 3.24 4.60 5.70 8.38
2:50:00 0.00 0.00 0.61 1.29 2.59 2.27 3.29 3.86 5.83
2:55:00 0.00 0.00 0.49 1.02 2.03 1.62 2.38 2.54 3.96
3:00:00 0.00 0.00 0.38 0.80 1.57 1.16 1.71 1.60 2.59
3:05:00 0.00 0.00 0.30 0.62 1.20 0.83 1.23 1.00 1.68
3:10:00 0.00 0.00 0.25 0.47 0.89 0.63 0.92 0.73 1.23
3:15:00 0.00 0.00 0.20 0.35 0.66 0.48 0.70 0.58 0.94
3:20:00 0.00 0.00 0.16 0.26 0.50 0.37 0.54 0.46 0.74
3:25:00 0.00 0.00 0.12 0.19 0.38 0.28 0.41 0.36 0.58
3:30:00 0.00 0.00 0.09 0.13 0.27 0.21 0.31 0.27 0.44
3:35:00 0.00 0.00 0.06 0.08 0.19 0.15 0.23 0.20 0.32
3:40:00 0.00 0.00 0.04 0.05 0.12 0.10 0.15 0.14 0.22
3:45:00 0.00 0.00 0.02 0.03 0.07 0.07 0.10 0.08 0.13
3:50:00 0.00 0.00 0.01 0.02 0.03 0.04 0.05 0.04 0.07
3:55:00 0.00 0.00 0.00 0.01 0.01 0.01 0.02 0.02 0.03
4:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

MHFD-Detention, Version 4.04 (February 2021)

Project: Latigo Trails Filing 10
Basin ID: South Pond

onoe Depth Increment =

PERMANENT— frteai Gptional Optional
poot Example Zone Configuration (Retention Pond) Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (ft) (ft) (ft?) | Area(it?) | (acre) (ft%) (ac-ft)
Watershed Information Top of Micropool - 0.00 - - - 0 0.000

Selected BMP Type =|  EDB 7088 - 0.33 - - - 45,540 1.045 7,510 0.172

Watershed Area =|  237.02 [acres 7089 - 133 - - - 48,824 1121 54,692 1.256

Watershed Length =| 4,610 |ft 7090 - 2.33 - - - 52,225 1.199 105,216 2.415

Watershed Length to Centroid =| 1,845 |t 7091 - 3.33 - - - 55,645 1.277 159,151 3.654
Watershed Slope =|  0.035 _ |ft/ft 7092 - 4.33 - - - 59,142 1.358 216,545 4.971

Watershed Imperviousness =|  13.10% |percent 7093 - 5.33 - - - 64,315 1.476 278,273 6.388
Percentage Hydrologic Soil Group A =|  0.0% |percent 7094 6.33 - - - 70,980 1.629 345,921 7.941
Percentage Hydrologic Soil Group B=| 100.0% _|percent 7095 - 7.33 - - - 79,482 1.825 421,152 9.668
Percentage Hydrologic Soil Groups C/D =|  0.0% |percent 7096 - 8.33 - - - 87,634 2.012 504,710 | 11.587

Target WQCV Drain Time =| 400 |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.

Optional User Overrides - - - -

Water Quality Capture Volume (WQCV) =|  1.655 |acre-feet acre-feet - = = =
Excess Urban Runoff Volume (EURV) =|  2.982 |acre-feet acre-feet - = = =
2yr Runoff Volume (P1=1.19in) =| 3776 |acre-feet 119 |inches - = = =
5-yr Runoff Volume (P1=15in.) =| 7.752 |acre-feet 150 |inches - = = =
10-yr Runoff Volume (P1 = 1.75in.) =| 11.656 |acre-feet 175 |inches - = = =
25-yr Runoff Volume (P1 =2in.) =| 18.407 |acre-feet 200 |inches - = = =

50-yr Runoff Volume (P1 =2.25in.) =| 23.086 |acre-feet 225 |inches - = = =
100-yr Runoff Volume (P1=2.52in.) =| 29.742 |acre-feet 252 |inches = = =
500-yr Runoff Volume (PL=3in.) =| 39.144 |acre-feet 3.00 |inches - = = =
Approximate 2-yr Detention Volume =| 1957 |acre-feet - = = =
Approximate 5-yr Detention Volume =|  3.003 |acre-feet - = = =
Approximate 10-yr Detention Volume =| 5585 |acre-feet - = = =
Approximate 25-yr Detention Volume =|  7.450 |acre-feet - = = =
Approximate 50-yr Detention Volume =|  7.841 |acre-feet - = = =
Approximate 100-yr Detention Volume =|  9.962 |acre-feet - = = =

Define Zones and Basin Geometry - - - -

Zone 1 Volume (WQCV) =| 1655 |acre-feet - = = =
Zone 2 Volume (EURV - Zone 1) =|  1.327 |acre-feet - = = =

Zone 3 Volume (100-year - Zones 1&2) =|  6.980 |acre-feet - = = =
Total Detention Basin Volume =|  9.962 |acre-feet - = = =

Initial Surcharge Volume (ISV) =|  user |it® - = = =

Initial Surcharge Depth (ISD) =|  user _[it = = =

Total Available Detention Depth (Hiowa)) =|  user |it - = = =
Depth of Trickle Channel (Hr) =|  user  |ft - = = =

Slope of Trickle Channel (Src) =|  user  |fu/ft - = = =

Slopes of Main Basin Sides (Smain) =|  user  [H:v - = = =
Basin Length-to-Width Ratio (Ruw) =|  user - = = =
Initial Surcharge Area (Aisy) =|  user  |ft? - = = =

Surcharge Volume Length (Lisy) =|  user |ft - = = =
Surcharge Volume Width (Wisy) =|  user |ft - = = =

Depth of Basin Floor (Hroor) =|  user  |ft - = = =

Length of Basin Floor (LrLoor user it - = = =

Width of Basin Floor (Wrioo) =|  user |ft - = = =

Area of Basin Floor (Arioor) =|  user [it? - = = =

Volume of Basin Floor (Vrioor) =|  user  |ft® - - = =

Depth of Main Basin (Huan) =|  user |t - = =

Length of Main Basin (Lyan) =|  user [ft - - = =

Width of Main Basin (Wya) =|  user  |ft - - = =

Area of Main Basin (Ayan) =|  user [it? - - = =

Volume of Main Basin (Vyaw) =|  user |it® - - = =
Calculated Total Basin Volume (Viow) =|  user |acre-feet - - = =
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DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention, Version 4.04 (February 2021)
Project: Latigo Trails Filing 10

Basin ID: South Pond

Estimated Estimated
"N“:I: ) Stage (ft) Volume (ac-ft) Outlet Type
vouuwe| evav | wocy | Zone 1 (WQCV) 1.69 1.655 Orifice Plate
bt Zone 2 (EURV) 2.80 1.327 Circular Orifice
onmices Zone 3 (100-year) 7.49 6.980 Weir&Pipe (Rect.)
Example Zone Configuration (Retention Pond) Total (all zones) 9.962
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 = N/A ft?
Underdrain Orifice Diameter = N/A inches Underdrain Orifice Centroid = N/A feet
User Input: Orifice Plate with one or more orifices or Elliptical Slot Weir 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 = N/A ft?
Depth at top of Zone using Orifice Plate = 1.76 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 = N/A inches Elliptical Slot Area = N/A ft2

User Input: Stage and Total Area of Each Orifice Row (numbered from lowest to highest)

Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)
Stage of Orifice Centroid (ft) 0.00 0.59 1.17
Orifice Area (sq. inches) 12.80 9.60 9.60
Row 9 (optional) | Row 10 (optional) | Row 11 (optional) [ Row 12 (optional) | Row 13 (optional) | Row 14 (optional) | Row 15 (optional) | Row 16 (optional)
Stage of Orifice Centroid (ft)
Orifice Area (sq. inches)
User Input: Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Zone 2 Circular Not Selected Zone 2 Circular Not Selected
Invert of Vertical Orifice = 1.76 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 0.00 N/A ft?
Depth at top of Zone using Vertical Orifice = 2.96 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = 0.02 N/A feet
Vertical Orifice Diameter = 0.38 N/A inches
User Input: Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir (and No Outlet Pipe) Calculated Parameters for Overflow Weir
Zone 3 Weir Not Selected Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 4.20 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H; = 6.45 N/A feet
Overflow Weir Front Edge Length = 15.00 N/A feet Overflow Weir Slope Length = 9.28 N/A feet
Overflow Weir Grate Slope = 4.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 6.88 N/A
Horiz. Length of Weir Sides = 9.00 N/A feet Overflow Grate Open Area w/o Debris = 110.07 N/A ft?
Overflow Grate Type =| Close Mesh Grate N/A Overflow Grate Open Area w/ Debris = 110.07 N/A ft?
Debris Clogging % = 0% N/A %
User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Zone 3 Rectangulaj  Not Selected Zone 3 Rectangulal  Not Selected
Depth to Invert of Outlet Pipe = 0.74 N/A ft (distance below basin bottom at Stage = 0 ft) Qutlet Orifice Area = 16.00 N/A ft?
Rectangular Orifice Width = 96.00 N/A inches Outlet Orifice Centroid = 1.00 N/A feet
Rectangular Orifice Height = 24.00 inches 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= 8.21 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.97 feet
Spillway Crest Length = 120.00 feet Stage at Top of Freeboard = 10.18 feet
Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 2.01 acres
Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 11.59 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 3.00
CUHP Runoff Volume (acre-ft) = 1.655 2.982 3.776 7.752 11.656 18.407 23.086 29.742 39.144
Inflow Hydrograph Volume (acre-ft) =| N/A N/A 3.776 7.752 11.656 18.407 23.086 29.742 39.144
CUHP Predevelopment Peak Q (cfs) = N/A N/A 26.8 76.5 116.3 206.3 259.4 328.1 427.9
OPTIONAL Override Predevelopment Peak Q (cfs) =| N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) =| N/A N/A 0.11 0.32 0.49 0.87 1.09 1.38 1.81
Peak Inflow Q (cfs) =| N/A N/A 50.7 101.9 142.1 232.7 286.5 357.5 459.0
Peak Outflow Q (cfs) =| 1.1 1.6 1.7 27.0 68.6 156.1 196.1 216.3 233.9
Ratio Peak Outflow to Predevelopment Q =| N/A N/A N/A 0.4 0.6 0.8 0.8 0.7 0.5
Structure Controlling Flow =| Plate Vertical Orifice 1 | Vertical Orifice 1 | Overflow Weir 1 | Overflow Weir 1 [ Overflow Weir 1 Outlet Plate 1 Outlet Plate 1 N/A
Max Velocity through Grate 1 (fps) = N/A N/A N/A 0.2 0.6 1.4 1.8 1.9 2.0
Max Velocity through Grate 2 (fps) =| N/A N/A N/A N/A N/A N/A N/A N/A N/A
Time to Drain 97% of Inflow Volume (hours) =| 40 49 54 58 53 46 43 39 34
Time to Drain 99% of Inflow Volume (hours) =| 42 53 59 66 64 61 58 56 52
Maximum Ponding Depth (ft) =| 1.69 2.80 3.21 4.91 5.49 6.28 6.74 8.14 8.33
Area at Maximum Ponding Depth (acres) =| 1.15 1.24 1.27 1.43 1.50 1.62 1.71 198 2.01
Maximum Volume Stored (acre-ft) =| 1.664 2.988 3.488 5.779 6.611 7.844 8.609 ¥1.208 11.587

Why not spillway?
Should be. Check inputs
in case there is an error.
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DETENTION BASIN OUTLET STRUCTURE DESIG

MHFD-Detention, Version 4.04 (February 2021)
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DETENTION BA TLET STRUCTURE DESIG

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 0.05 0.00 0.12
0:15:00 0.00 0.00 0.41 0.66 0.82 0.55 0.74 0.68 1.02
0:20:00 0.00 0.00 1.82 4.28 6.52 1.93 2.30 3.01 5.70
0:25:00 0.00 0.00 12.03 29.99 50.23 11.66 14.76 20.20 42.10
0:30:00 0.00 0.00 32.52 72.56 108.75 86.81 111.15 133.92 191.36
0:35:00 0.00 0.00 47.07 98.04 138.44 174.44 219.35 267.84 354.39
0:40:00 0.00 0.00 50.70 101.90 142.12 220.94 273.67 337.12 436.81
0:45:00 0.00 0.00 47.70 94.39 132.59 232.72 286.52 357.45 458.96
0:50:00 0.00 0.00 42.41 84.56 120.76 223.43 274.43 346.73 445.37
0:55:00 0.00 0.00 37.98 76.08 109.41 208.94 257.39 328.93 423.10
1:00:00 0.00 0.00 34.01 67.98 99.21 189.95 235.15 308.10 397.40
1:05:00 0.00 0.00 30.89 61.51 91.50 172.60 214.95 289.12 374.43
1:10:00 0.00 0.00 28.03 56.19 85.19 156.26 195.88 266.32 346.72
1:15:00 0.00 0.00 25.00 50.88 79.05 140.16 176.72 238.44 312.83
1:20:00 0.00 0.00 21.97 45.20 71.63 124.10 156.99 209.56 276.30
1:25:00 0.00 0.00 18.99 39.42 62.78 108.21 137.02 181.22 239.29
1:30:00 0.00 0.00 16.33 34.30 54.52 92.95 117.77 155.15 205.31
1:35:00 0.00 0.00 14.35 30.69 48.42 79.71 101.25 133.12 176.88
1:40:00 0.00 0.00 13.01 27.86 43.77 70.05 89.25 116.87 155.66
1:45:00 0.00 0.00 11.88 25.09 39.66 62.26 79.47 103.69 138.25
1:50:00 0.00 0.00 10.82 22.43 35.89 55.51 70.94 92.02 122.81
1:55:00 0.00 0.00 9.72 19.88 32.22 49.38 63.19 81.44 108.80
2:00:00 0.00 0.00 8.58 17.44 28.34 43.69 55.99 71.60 95.76
2:05:00 0.00 0.00 7.38 14.94 24.27 37.96 48.68 62.02 82.94
2:10:00 0.00 0.00 6.17 12.41 20.20 32.23 41.34 52.77 70.46
2:15:00 0.00 0.00 4.98 9.95 16.28 26.63 34.18 43.86 58.47
2:20:00 0.00 0.00 3.82 7.55 12.57 21.11 27.17 35.06 46.71
2:25:00 0.00 0.00 2.71 5.28 9.10 15.72 20.35 26.42 35.27
2:30:00 0.00 0.00 1.76 3.46 6.46 10.56 13.83 18.16 24.62
2:35:00 0.00 0.00 1.17 2.41 4.89 6.79 9.17 12.10 16.92
2:40:00 0.00 0.00 0.88 1.87 3.88 457 6.37 8.32 11.97
2:45:00 0.00 0.00 0.69 1.50 3.09 3.15 452 5.73 8.46
2:50:00 0.00 0.00 0.55 1.19 2.46 2.18 3.21 3.86 5.87
2:55:00 0.00 0.00 0.44 0.94 1.93 1.53 2.30 2.53 3.97
3:00:00 0.00 0.00 0.34 0.74 1.49 1.09 1.64 1.58 2.58
3:05:00 0.00 0.00 0.27 0.57 1.13 0.77 1.17 0.96 1.65
3:10:00 0.00 0.00 0.22 0.43 0.84 0.57 0.86 0.67 1.17
3:15:00 0.00 0.00 0.18 0.32 0.62 0.43 0.65 0.53 0.88
3:20:00 0.00 0.00 0.14 0.24 0.46 0.33 0.50 0.42 0.69
3:25:00 0.00 0.00 0.11 0.17 0.35 0.25 0.38 0.33 0.55
3:30:00 0.00 0.00 0.08 0.12 0.26 0.19 0.29 0.25 0.42
3:35:00 0.00 0.00 0.06 0.08 0.18 0.14 0.21 0.18 0.30
3:40:00 0.00 0.00 0.04 0.05 0.11 0.09 0.15 0.13 0.21
3:45:00 0.00 0.00 0.02 0.03 0.07 0.06 0.09 0.08 0.13
3:50:00 0.00 0.00 0.01 0.02 0.03 0.03 0.05 0.04 0.07
3:55:00 0.00 0.00 0.00 0.01 0.01 0.01 0.02 0.02 0.03
4:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
4:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

MHFD-Detention, Version 4.04 (February 2021)

Project: Latigo Trails Filing 10
Basin ID: Pond G1

onoe Depth Increment =

PERMANENT— frteai Gptional Optional
poot Example Zone Configuration (Retention Pond) Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (ft) (ft) (ft?) | Area(it?) | (acre) (ft%) (ac-ft)
Watershed Information Top of Micropool - 0.00 - - - 0 0.000
Selected BMP Type =|  EDB - 1.00 - - - 6,857 0.157 3,428 0.079
Watershed Area=| ~ 18.70 [acres - 2.00 - - - 8,320 0.191 11,017 0.253
Watershed Length =| 1,660 |ft - 3.00 - - - 9,884 0.227 20,118 0.462
Watershed Length to Centroid = 745 |ft - 4.00 - - - 11,548 0.265 30,834 0.708
Watershed Slope =|  0.030 _ |ft/ft - 5.00 - - - 13,313 0.306 43,264 0.993
Watershed Imperviousness =|  11.80% |percent - 6.00 - - - 15178 0.348 57,510 1.320
Percentage Hydrologic Soil Group A =|  0.0% |percent - - -
Percentage Hydrologic Soil Group B=| 100.0% |percent - - - -
Percentage Hydrologic Soil Groups C/D =|  0.0% |percent - - - -
Target WQCV Drain Time =| 400 |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.

Optional User Overrides - - - -

Water Quality Capture Volume (WQCV) =|  0.120  |acre-feet acre-feet - = = =
Excess Urban Runoff Volume (EURV) =|  0.210 |acre-feet acre-feet - = = =
2yr Runoff Volume (P1=1.19in) =| 0277 |acre-feet 119 |inches - = = =
5-yr Runoff Volume (P1=15in.) =| 0.585 |acre-feet 150 |inches - = = =
10-yr Runoff Volume (PL = 1.75in.) =|  0.890 |acre-feet 175 |inches - = = =
25-yr Runoff Volume (PL =2in) =| 1423 |acre-feet 200 |inches - = = =

50-yr Runoff Volume (P1 =2.25in.) =| 1.790 |acre-feet 225 |inches - = = =
100-yr Runoff Volume (P1=2.52in.) =| 2.315 |acre-feet 252 |inches = = =
500-yr Runoff Volume (PL=3in.) =| 3.054 |acre-feet 3.00 |inches - = = =
Approximate 2-yr Detention Volume =| 0136 |acre-feet - = = =
Approximate 5-yr Detention Volume =| 0211 |acre-feet - = = =
Approximate 10-yr Detention Volume =|  0.409 _|acre-feet - = = =
Approximate 25-yr Detention Volume =|  0.556 _|acre-feet - = = =
Approximate 50-yr Detention Volume =|  0.584 |acre-feet - = = =
Approximate 100-yr Detention Volume =|  0.747 |acre-feet - = = =

Define Zones and Basin Geometry - - - -

Zone 1 Volume (WQCV) =| 0120 |acre-feet - = = =
Zone 2 Volume (EURV - Zone 1) =|  0.090 |acre-feet - = = =

Zone 3 Volume (100-year - Zones 1 & 2) =| 0537 |acre-feet - = = =
Total Detention Basin Volume =|  0.747 |acre-feet - = = =

Initial Surcharge Volume (ISV) =|  user |it® - = = =

Initial Surcharge Depth (ISD) =|  user _[it = = =

Total Available Detention Depth (Hiowa)) =|  user |it - = = =
Depth of Trickle Channel (Hr) =|  user  |ft - = = =

Slope of Trickle Channel (Src) =|  user  |fu/ft - = = =

Slopes of Main Basin Sides (Smain) =|  user  [H:v - = = =
Basin Length-to-Width Ratio (Ruw) =|  user - = = =
Initial Surcharge Area (Aisy) =|  user  |ft? - = = =

Surcharge Volume Length (Lisy) =|  user |ft - = = =
Surcharge Volume Width (Wisy) =|  user |ft - = = =

Depth of Basin Floor (Hroor) =|  user  |ft - = = =

Length of Basin Floor (LrLoor user it - = = =

Width of Basin Floor (Wrioo) =|  user |ft - = = =

Area of Basin Floor (Arioor) =|  user [it? - = = =

Volume of Basin Floor (Vrioor) =|  user  |ft® - - = =

Depth of Main Basin (Huan) =|  user |t - = =

Length of Main Basin (Lyan) =|  user [ft - - = =

Width of Main Basin (Wya) =|  user  |ft - - = =

Area of Main Basin (Ayan) =|  user [it? - - = =

Volume of Main Basin (Vyaw) =|  user |it® - - = =
Calculated Total Basin Volume (Viow) =|  user |acre-feet - - = =
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DETENTION BASIN ET STRUCTURE DESIGN

MHFD-Detention, Version 4.04 (February 2021)

Project: Latigo Trails Filing 10

Basin ID: Pond G1

Estimated Estimated
i m“:I: s Stage (ft) Volume (ac-ft) Outlet Type
voume) eumy | wocl Zone 1 (WQCV) 1.26 0.120 Orifice Plate
Zone 2 (EURV) 1.78 0.090 Circular Orifice
ORIFICE
PERMANENT OmFIcES Zone 3 (100-year) 4.15 0.537 Weir&Pipe (Restrict),
* Example Zone Configuration (Retention Pond) Total (all zones) 0.747

icall

User Input: Orifice at Underdrain Outlet
Underdrain Orifice Invert Depth =

y used to drain WQCV in a Filtration BMP)
N/A
N/A

Underdrain Orifice Diameter = inches

ft (distance below the filtration media surface)

Underdrain Orifice Area =
Underdrain Orifice Centroid =

Calculated Parameters for Underdrain

N/A
N/A

ftz
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)

Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft)

Depth at top of Zone using Orifice Plate = 1.45 ft (relative to basin bottom at Stage = 0 ft)
Orifice Plate: Orifice Vertical Spacing = N/A inches
Orifice Plate: Orifice Area per Row = N/A inches

User Input: Stage and Total Area of Each Orifice Row (numbered from lowest to highest)

WQ Orifice Area per Row =

Elliptical Half-Width =

Elliptical Slot Centroid =

Elliptical Slot Area =

Calculated Parameters for Plate

N/A ft?
N/A feet
N/A feet
N/A ft?

Row 1 (required) Row 2 (optional) Row 3 (optional)

Row 4 (optional)

Row 5 (optional) Row 6 (optional)

Row 7 (optional)

Row 8 (optional)

Stage of Orifice Centroid (ft) 0.00 0.48 0.97

Orifice Area (sq. inches) 0.82 0.78 0.75

Row 9 (optional) | Row 10 (optional) [ Row 11 (optional)

Row 12 (optional)

Row 13 (optional) | Row 14 (optional)

Row 15 (optional)

Row 16 (optional)

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

User Input: Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Zone 2 Circular Not Selected Zone 2 Circular Not Selected
Invert of Vertical Orifice = 1.45 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 0.00 N/A t?
Depth at top of Zone using Vertical Orifice = 2.14 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = 0.02 N/A feet
Vertical Orifice Diameter = 0.38 N/A inches
User Input: Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir (and No Outlet Pipe) Calculated Parameters for Overflow Weir
Zone 3 Weir Not Selected Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 2.15 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H; = 2.15 N/A feet
Overflow Weir Front Edge Length = 4.00 N/A feet Overflow Weir Slope Length = 4.00 N/A feet
Overflow Weir Grate Slope = 0.00 N/A H:v Grate Open Area / 100-yr Orifice Area = 7.76 N/A
Horiz. Length of Weir Sides = 4.00 N/A feet Overflow Grate Open Area w/o Debris = 12.66 N/A t?
Overflow Grate Type =| Close Mesh Grate N/A Overflow Grate Open Area w/ Debris = 12.66 N/A t?
Debris Clogging % = 0% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectanqular Orifice)

Zone 3 Restrictor Not Selected

Depth to Invert of Outlet Pipe = 1.50 N/A ft (distance below basin bottom at Stage = 0 ft)
Outlet Pipe Diameter = 30.00 N/A inches
Restrictor Plate Height Above Pipe Invert = 11.00 inches
User Input: Emergency Spillway (Rectanqular or Trapezoidal
Spillway Invert Stage= 4.70 ft (relative to basin bottom at Stage = 0 ft)

Spillway Crest Length = 9.00 feet
Spillway End Slopes = 4.00 H:v
Freeboard above Max Water Surface = 1.00 feet

Calculated Parameter:

for Outlet Pipe w/

Outlet Orifice Area =
Outlet Orifice Centroid =
Half-Central Angle of Restrictor Plate on Pipe =

Spillway Design Flow Depth=

Stage at Top of Freeboard =

Basin Area at Top of Freeboard =
Basin Volume at Top of Freeboard =

Zone 3 Restrictor

Not Selected

0.83

6.53

0.35

1.32

Calculated Parameters for Spillway

feet
feet
acres
acre-ft

Flow Restriction Plate

1.63 N/A ft?
0.54 N/A feet
1.30 N/A radians

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 3.00
CUHP Runoff Volume (acre-ft) =| 0.120 0.210 0.277 0.585 0.890 1.423 1.790 2.315 3.054
Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.277 0.585 0.890 1.423 1.790 2.315 3.054
CUHP Predevelopment Peak Q (cfs) = N/A N/A 1.9 5.2 7.8 14.1 17.7 22.7 29.5
OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, g (cfs/acre) = N/A N/A 0.10 0.28 0.42 0.75 0.95 1.21 1.58
Peak Inflow Q (cfs) =| N/A N/A 3.3 6.7 9.5 15.6 19.3 24.4 31.4
Peak Outflow Q (cfs) = 0.1 0.1 0.1 3.8 7.1 14.6 15.4 17.0 20.0
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.7 0.9 1.0 0.9 0.7 0.7
Structure Controlling Flow =| Plate Vertical Orifice 1 | Vertical Orifice 1 | Overflow Weir 1 [ Overflow Weir 1 Outlet Plate 1 Outlet Plate 1 Outlet Plate 1 Spillway
Max Velocity through Grate 1 (fps) = N/A N/A N/A 0.3 0.6 1.1 1.2 1.3 1.5
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) = 40 51 59 55 51 45 42 37 32
Time to Drain 99% of Inflow Volume (hours) = 42 55 63 64 61 58 55 53 50
Maximum Ponding Depth (ft) = 1.26 1.78 2.03 2.32 2.41 2.57 2.87 3.69 4.82
Area at Maximum Ponding Depth (acres) =| 0.17 0.18 0.19 0.20 0.21 0.21 0.22 0.25 0.30
Maximum Volume Stored (acre-ft) = 0.121 0.212 0.257 0.314 0.332 0.368 0.433 0.628 0.936
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MHFD-Detention. Version 4.04 (February 2021)
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DETENTION BASIN

Outflow Hydrograph Workbook Filename:

RE DESIGN

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 0.00 0.00 0.01
0:15:00 0.00 0.00 0.04 0.06 0.08 0.05 0.07 0.07 0.09
0:20:00 0.00 0.00 0.15 0.37 0.60 0.15 0.17 0.22 0.50
0:25:00 0.00 0.00 1.16 3.06 5.26 1.10 1.42 1.99 4.34
0:30:00 0.00 0.00 2.72 6.02 8.65 9.18 11.78 14.03 19.02
0:35:00 0.00 0.00 3.21 6.72 9.47 13.50 16.86 20.90 27.31
0:40:00 0.00 0.00 3.25 6.66 9.38 15.51 19.17 23.62 30.56
0:45:00 0.00 0.00 3.01 6.15 8.84 15.64 19.29 24.36 31.37
0:50:00 0.00 0.00 2.74 5.66 8.17 15.26 18.80 23.77 30.65
0:55:00 0.00 0.00 2.51 5.19 7.58 14.26 17.65 22.77 29.42
1:00:00 0.00 0.00 2.30 4.73 7.01 13.24 16.47 21.77 28.18
1:05:00 0.00 0.00 2.12 4.34 6.54 12.25 15.33 20.77 26.97
1:10:00 0.00 0.00 1.93 4.02 6.19 11.14 14.02 18.94 24.79
1:15:00 0.00 0.00 1.76 3.71 5.86 10.18 12.88 17.24 22.75
1:20:00 0.00 0.00 1.60 3.39 5.39 9.23 11.70 15.53 20.53
1:25:00 0.00 0.00 1.44 3.06 4.86 8.32 10.55 13.91 18.40
1:30:00 0.00 0.00 1.28 2.74 4.32 7.43 9.42 12.40 16.39
1:35:00 0.00 0.00 1.12 2.43 3.80 6.54 8.31 10.92 14.45
1:40:00 0.00 0.00 0.99 2.13 3.38 5.69 7.24 9.52 12.64
0.00 0.00 0.89 1.92 3.08 5.02 6.40 8.41 11.21

0.00 0.00 0.83 1.76 2.84 451 5.77 7.56 10.10

0.00 0.00 0.76 1.61 2.61 4.09 5.25 6.84 9.15

2:00:00 0.00 0.00 0.70 1.47 2.38 3.72 4.78 6.19 8.30
2:05:00 0.00 0.00 0.63 1.32 2.14 3.36 4.32 5.57 7.46
2:10:00 0.00 0.00 0.56 1.18 1.90 3.02 3.88 4.99 6.67
2:15:00 0.00 0.00 0.50 1.04 1.67 2.70 3.45 4.44 5.93
2:20:00 0.00 0.00 0.43 0.91 1.46 2.38 3.05 3.93 5.24
2:25:00 0.00 0.00 0.37 0.78 1.25 2.08 2.66 3.44 4.58
2:30:00 0.00 0.00 0.31 0.65 1.05 1.77 2.27 2.95 3.93
2:35:00 0.00 0.00 0.25 0.52 0.86 1.47 1.89 2.47 3.28
0.00 0.00 0.20 0.40 0.67 1.18 1.52 1.99 2.64

0.00 0.00 0.14 0.28 0.48 0.88 1.14 1.51 2.01

0.00 0.00 0.09 0.18 0.34 0.60 0.78 1.04 1.41

0.00 0.00 0.05 0.12 0.25 0.37 0.51 0.68 0.96

0.00 0.00 0.04 0.09 0.20 0.25 0.34 0.46 0.67

0.00 0.00 0.03 0.07 0.16 0.17 0.24 0.32 0.47

0.00 0.00 0.03 0.06 0.13 0.11 0.17 0.21 0.32

0.00 0.00 0.02 0.05 0.10 0.08 0.12 0.14 0.22

0.00 0.00 0.02 0.04 0.08 0.05 0.09 0.08 0.14

0.00 0.00 0.01 0.03 0.06 0.04 0.06 0.05 0.09

0.00 0.00 0.01 0.02 0.04 0.03 0.04 0.03 0.06

0.00 0.00 0.01 0.02 0.03 0.02 0.03 0.03 0.05

0.00 0.00 0.01 0.01 0.02 0.02 0.02 0.02 0.04

0.00 0.00 0.01 0.01 0.02 0.01 0.02 0.02 0.03

0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.02

0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.02

0.00 0.00 0.00 0.00 0.01 0.00 0.01 0.01 0.01

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01

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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Four sub-basins, varying from 3 to 53 acres, lie north of Latigo Blvd, draining mainly to
the east, with excess runoff ponding at Eastonville Road and eventually overtopping it.
One of these basins (9.71) drains directly to Upper Black Squirrel Creek. There is a
Zone-A, unstudied FEMA floodplain to the north of the proposed development, in the

. open space / Upper Black Squirre]l Creek area.

Gieck Ranch Basin

The Gieck Ranch Basin covers the southern half of the subject area. Runoff is generally
southeasterly, draining to Meridian Ranch to the south, and crossing Eastonville Road at
three points to the east. As with the Upper Black Squirrel Creek Basin, many of the
existing drainageways (mainly to the south) are not clearly defined.

The major drainage course begins at the west-central portion of the site, traversing the
Gieck Ranch Basin to design point G11 to the southeast. Six sub-basins, varying from 19
to 39 acres, contribute to this drainage course, which collects approximately 65% of the
runoff generated within the Gieck Basin in Latigo Trails. To the west of this, eight sub-
basins drain to five design points along the Meridian Ranch boundary, two of which (G5
and G6) combine shortly after entering Meridian Ranch, at G6b.

There are eight small sub-basins east of the major drainage course, varying from 2 to 41
acres. All but one drain at their own design point, either crossing Eastonville Road or
onto Meridian Ranch. The three culverts crossing Eastonville Road include an 18” CMP,
a 30” CMP, and a 427x28” Arch CMP. The 30” CMP has the capacity for 31 cfs, which
is inadequate for existing flows. The other two pipes are adequate for existing and
developed flows. The drainageways entering Meridian Ranch are not very well defined.

Four stock ponds exist on the site, but are assumed to be full at the beginning of a storm
as part of this analysis. If the ponds were empty, flows at G2 may be reduced by about 30
cfs, flows at G10 and G11 may be reduced by about 34 cfs, flows at G13 may be reduced
by about 23 cfs, and flows at B1, B2 and B3 may be reduced by about 45 cfs (for flows up
to 100-year storm estimates).

See Tables 3 and 4 for flow calculations at specific design points and further comments.

WS03 Intfile]1\6 74244 MADMIN\REPORTS\Drainage Reports\MDDP\The TrailsMDDP 091001 .doc 13




T R S

LATIGO TRAILS
PRELIMINARY DRAINAGE PLAN
IN SECTIONS 8, 9, 16 & 17, T12S, R64W OF THE 6TH PM
EL PASO COUNTY, COLORADO | © X
TN

ol

| sEmma Ao |

! VICINITY MAP HOTES Deslgn Parl s o5t Qirs

1) EASEMENTS T

v n 34 51 1
1ol s end heundares wil be patied wilk ansemants o Ve ' i 2 & 3
ullity, shuinags ond equcsirion pumonss [nol smownl, Tha Hemsguners b A 19 Wi o4 =
Ponds nd orieog wavemein o 2 E I
Ac 57 13
) CuaNNEL sesan = + i
A b grass—ined, wilh &1 sdes.  Malwod channals il i [ 15 D 75
o e e passible,  See Oroinoge. Report Tobie & v 1 n radii
T annet design delsida oy 43 7 48
va &0 0 50
) 12 29 156
e HOPE of RCP. aependng on lasation ond size. See v [ 0 =
Deaetoge- gt Tabe 1 o e nary dites. iz 20 41 ¥

THE TRAILS
FILING NO. 2

ADJOINING PROPERTY OWNERS

PARCEL O, CWNER
oo 42000-00-83 } LEE, WELLIAM & PATRICIA ET AL
B A2000-00-195 C/0 FOUR WAY RANCH
= m—mm§ SN E
o ioo.g0. LATIGD INVESTMENTS, L
420000176 L 4
ittty E MERIDIAN FANCH INVESTMEN C.
K 42000-00-206  EOULAND, WALTER & LEAH
1L £2000-00-201 LEGH, JOSE & MARGARITA

|
|

BCALE: 1"=200'

200 i ) i

e M—

APPROX. PROP.
G1 POND

e ey o]
e gy ~.

' 9960 FENERAL DRIVE, SUITE 300
HH LULARADD SRINGS, AL BURE
S T 4 g S ~ . - PHUNE: (713, L

DATE! 1004501

SHEET © OF 4

FIGURE 8




LATIGO TRAILS

PRELIMINARY DRAINAGE PLAN
IN SECTIONS 8, 9, 16 & 17, T12S, R64W OF THE BTH P.M.
EL PASO COUNTY, COLORADO

B
b
Geiin Point s (675} G 7S) i TR T
ih bt st VICINITY MAP
i ) 52 N.T.S,
IE 2 4
T 2 o
WiE Wy a0
" i
i n L
e L3 a
vasy 3 22
Ea 5 8
was 3 7
W26 5 12
w2 m o

P Ease wam T

T

s

Oamgn Fanl Qs io O (0w LED) DSy P
) @ w HP Foucs s b
P el 1w it
T P G
— semamame
P S
DANATE Eastucit
culuRT
— PUSSBLE DET s
e |
=
g ;
w
H "
5]
w2
=7
2
o
B
3
SCALE: 1"-2000
[ 4 ¥ 200 0 g 00

W BTy 2esnm
Gh

S9E0 FEARRAL DRIVE, SUITE 3o
COLORADG SPRINCE, COLO. 80521
FRONE: (704} 530-ana0

DATE: 8/26,/01

SHEET 2 oF 4

FIGURE 8




- SF 04-00S

Final Drainage Report
Addendum No. 1

for ‘ :

"The Trails Filing No. 7 Subdivisio
El Paso County, Colorado .
RECEIVED
MAY 2 1 2007
EPC DEVELOPMENT SERVICES

Prépared for:

RMBG, LLC #1
5170 Mark Dabling Blvd.
Colorado Springs, CO 80918

Prepared by:

9960 Federal Drive, Suite 300
Colorado Springs, CO 80921
URS Job No. 21711264

February 2007



RMBG, LLC #2 '
The Trails Filing No. 7 Subdivision
Addendum Ne.1 10 Final Drainage Report

Addendum De'scription

Latigo Trails Filing No. 7 was designed with minimal grading on site, to allow drainage patterns

~ to remain near existing conditions. Existing drainage swales were to be maintained and
easements were put around these swales. However, on Lots 5, 6, 7 and 8, these easements run
through the lots, limiting the area available to construct a house. Therefore, new drainage
easements have been dedicated along the northern property lines for these lots. New swales were
designed for lots 5, 7 and 8 (See Figure 3: Developed Drainage Plan). Due to changes in the field
and a more accurate model, some items have been altered to more accurately determine the flows
for Filing 7. One revision was to refine the runoff coefficients used for the developed conditions.’
The Filing 7 FDR document that the coefficients to be used for the rational method calculations
are Cs=0.20, C,p=0.30 and C,¢=0.40. However, the coefficients used in the rational method
calculation sheets were Cs=0.25, C14=0.35 and C,0=0.44. For this addendum, the coefficients

- used for the rational calculations were those prescribed by the El Paso County DCM (Table 5-1,
Recommended Average Runoff Coefficients and Percent Impervious) for 1 acre lots (C,4=0.30
and Cp=0.40). The C;q value was used for the 5-year coefficient. Using these values provides
conservative runoff values since the developed lot size for The Trails Filing 7 is about 2.5 acres.

New swales were installed along roads to convey flow (See Figure 3: Developed Drainage Plan).
Culverts were installed as needed to transport flows under the proposed roadways. Based on the
analysis of the existing and proposed drainage during construction, the culvert at approximately
Sta 21+40, just south of the Buffalo River Trail and Oregon Wagon Trail intersection, was
removed (DP V12b from Filing 7 FDR). The flow from Design Point V12, which originally
flowed to this culvert, was forced to continue along the existing drainage path to the proposed
culvert at Design Point V14. With the addition of this flow, a 36" RCP is needed next to the
existing 68” X 43” elliptical RCP in order to pass the 100-year flow without overtopping the
road. Finally, due to the removal of the culvert at STA 21440, an additional drainage easement
has been created where the natural drainage channel crosses Lot 2 of Filing 7. This easement will
connect to the revised drainage easement in Lot 1 of Filing 7 that terminates at DP V14,

Developed Drainage Analysis

The new swales will be Jocated on the north property lines for Lots 5, 7 and 8. Each of these
swales will tie into the proposed roadside ditch along Buffalo River Trail. From there, the flow
will continue to Design Point S2b, where it will enter a 36” RCP undemeath Buffalo River Trail.
The flow at this design point has changed from 76 cfs in the approved Final Drainage Report to
72 cfs in this analysis.

Each of the lots wil} have a 2-foot high V-ditch swale with 5 (H):1(V) side slopes (See Figure 2:
Channel Detail). The flow depths range from 0.71 feet to 1.11 feet. The velocities in the swale
range from 3.2 to 3.5 feet per second (fps). The construction of these new swales does not affect

URS Page 4 Job No. 1260 2/5/2007
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RMBG, LLC #2
The Trails Filing No. 7 Subdivision
Addendum No. 1 to Final Drainage Report '

the overall drainage pattern of the site, but does allow a larger area for the construction of a
house. :

Since the culvert at STA 21+40 was not built, the flow originally going to DP V12b now
continues down the natural drainage channel to DP V14 and the 68 X 43” elliptical culvert. The
. 5- and 100-year flows now directed 10 Design Point V14 are 67 and 159 cfs, respectively. This
additional flow requires that a second culvert be placed at DP V14. The proposed additional RCP
will be a 36" circular pipe set at the same slope with the same inlet/outlet elevations. The
elliptical pipe will pass 106 cfs during the 100-year storm and the circular pipe will pass the
remaining 53 cfs during the same storm. The outlet velocities of the culverts are 9.07 fps for the
elliptical and 8.85{ps for the circular pipe. The headwater elevation has changed from 7124.71

to 7123.93 fi. The decrease in headwater elevation, with an increase of flow, is due to the’
addition of the roadway “weir” in the culvert analysis. With this additional culvert the 100-year
flows will now pass without overtopping Buffalo River Trall

From Design Point V14, the flow will continue through an existing channel to the south
detention pond at Design Point G10. Revised flows entering the pond are 104 and 247 cfs,
respectively, for the 5- and 100-year storm events. The original flows calculated entering the
pond were 89 and 336 cfs. However, the original 100-year flow is significantly higher due to an
error in the HEC-1 model, which allowed 2 basins to contribute flow to the pond even though
they do not and cannot flow to the pond. This lower inflow to the pond will also lower the
release rates from the pond.

URS Page 5 - - Job No. 1260 1/31/2007
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Table 1: Channels Revised

Max. .

B Cha.nncl Erosioﬁ

Location by Road Quog | Min, Max. | Bottom Max. Design . Max. Top
Design Point / “side/ Flow Slope Slope | Width Flow - Depth Velocity Width / Control
) Lot Cross- "~ (cfs) (fey Depth ) ~(fps) Easement* - Protection***
Lot ‘ {ft) . - : - . '
S1-S6a R 21 1.8% |-2.0% 6 0.72 . 2.00 . 3.44.2 12.0° /16" None
Lot 9-Lot 7 R 34 1.8% 1.8% 6 0.93 2.25 3.844.6 13.5"/22’* Temporary, 550°x24’
Lot 6-83 R 56-72 0.5% 0.5% 6 1.90 3.25 . 3.0 21.5°/24™ None
$3-55a C 72-104 1.7% 1.7% 6 1.65 3.00 4.6-5.7 19.5° /40" Permanent, 785’x30"(
$5a-§12 C 104-118 | 0.8% 1.8% 6 1.97 varies 4.35%* 37.0° / unplatted . Ag necessary
V12-V12b C 40 1.7% 1.7% 2 1.44 2.75 4.1-5.1 13.5° / varies Permanent, 190°x24”
V12b-Pond C. 40 2.0% 2.0% 2 1.37 2.75 - 4.4-5.5 - 13.0°/30° Permanent, 180°x24°
V15-Pond C 12 3.2% 3.2% 2 0.94 2.25 3.842 8.0/ 20° Temporary, 70°x20"
Pond-G10 C 52-77 1.6% 3.8% >6 1.44 2.75 . 4.97* '27.57/100° As necessary
Vl14a-Vi4 C 159 1.7% 6.0% 6 1.81 varics B.73*+ 22.5° / unplatted As necessary
VI4-G10 C 159 1.0% 5.3% T - 1.62 varies 8.56** 40.0" / unplatted As necessary
G10-Glla C 246 1.1% 2.0% 6 2.10 varies 537 . 56.5" / unplatted As necessary
Note: Proposed detention ponds at design points S12 (“North Pond”) and G11a (“South Pond”) ' S -
See complete calculations in Appendix D; o
* - 8 feet of ditch section is within ROW; 10 foot utility easement (interior lot side) is not included here.
** - Developer to monitor these natural channels and repair as necessary. (See next section for requirements.)
**® _ “Temporary” (photodegradable or blodegradable) soil retention blanket per CDOT Spec. Section 216, wnh a mmlmu.m permissible
shear stress of 1.75 Ibs/ft’ and 24 month minimum longevity.
- “Permanent” soil retention blanket per CDOT Spec. Section 216, with a minimum pemussﬂ:le shear stress o0f3.00 lbs:'ﬁ2 and
“permanent” Iongevny (non-degradable).
- “As necessary” requires “Permanent” soil retention blanket (or riprap) upon evidence of erosion (natural channels).
- See Construction Drawings for extents of soil retention blanket (“SRB” or “ECB™) :
WS031w2kfile \PROJECTS\2 171 1260\Admin\Repons\Filing \Drainage\Amended final drainage repont F7 01 -07.doc 10




THE TRAILS FILING NO. 7 FINAL DRAINAGE PLAN
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The Trails Filing 7

Elevation
ft
7088.00
7088.50
7089.00
7089.50
7090.00
7090.50
7091.00
7091.50
7092.00
7092.50
7093.00
7093.50
7094.00
7094.25
7094.50
7094.75
7095.00
7095.38
7095.75
7096.13

Area
ft2
24934
32991
41048
49104
57161
59085
61008
62932
64855
64835
64816
64796
64776
66820
68864
70908
72952
75077
77202
79326

South Pond

Incr Volume
ft3

0
1629
2032
2435
2838
2949
3046
3142
3238
3242
3241
3240
3239
1668
1719
1770
1821
2811
2891
2971

Total Volume
ft3
0
14481
32991
55529
82095
111156
141180
172164
204111
236534
268946
301349
333742
350192
367152
384624
402606
430361
458914
488263

Cc2
Total
Outfiow
cfs

0.00
0.59
0.94
2.77
9.66
19.38
31.25
42.21
49.74
80.92
114.75
131.91
146.82
153.53
160.23
166.38
172.53
178.25
183.97
189.34

elevation

STAGE
7088.00
7088.50
7089.00
7089.50 WQCV
7090.00
7090.50
7091.00
7091.50 V5
7092.00
7092.50
7093.00
7093.50
7094.00
7094.25
7094.50 V100
7094.75
7095.00
7095.38-
7095.75

7096.13 V168 CAP

Pond Storage Discharge-C2

Total Volurr

AC-FT

1
1

0.00
0.33
0.76
1.27
1.88
2.55
3.24
3.95
4.69
5.43
6.17
6.92
7.66
8.04
8.43
8.83
9.24
0.88
0.54
1.21

2/8/2005
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Design Procedure Form: Extended Detention Basin (EDB) - Sedimentation Facility

Sheet 1 of 3

Designer: Jeffrey D. Rice, PE
Company: URS

Date: October 11, 2004
Project: The Trails Filing No. 7
Location: South Pond - G11a

1. Basin Storage Volume
A) Tributary Area's Imperviousness Ratio (i=1,/100)
B) Contributing Watershed Area (Area)
C) Water Quality Capture Volume (WQCV)

(WQCV=1.0*(0.91*1°-119* ¥+ 0.78 * I))
D) Design Volume: Vol = (WQCV / 12) * Area * 1.2

la= 2000 %
i= 0.20

Area= 163.00 acres
WQCV = 0.12 watershed inches

Vol = 1.886 acre-feet

2. Outlet Works

A) Outlet Type (Check One)

B) Depth at Outiet Above Lowest Perforation (H)
C) Required Maximum Outlet Area per Row, (A,)
D) Perforation Dimensions (enter one only):

i) Circular Perforation Diameter OR
it) 2" Height Rectangular Perforation Width

NOTE: 2 inches is the maximum recommended diameter for cell L35.

E) Number of Columns (nc, See Table 6a-1 For Maximum)
F) Actual Design Outlet Area per Row (A,)
G) Number of Rows (nr)

H) Total Outlet Area (Ay)

X Orifice Plate

Perforated Riser Pipe
Other:

H= 1.00 feet
A,= 11.81 squareinches
D= 2070 inches, OR
W= inches
ne = 3 number
A,= 10.10  square inches
nr= 3 number

Aq= 30.29 squareinches

3. Trash Rack
A) Needed Open Area: A, = 0.5 * (Figure 7 Value) * Ay

B) Type of Outiet Opening (Check One)

C) For 2", or Smaller, Round Opening (Ref.. Figure 6a):

i) Width of Trash Rack and Concrete Opening (Wegnc)
from Table 6a-1

ii) Height of Trash Rack Screen (Hrg)

A= 902 square inches

X < 2" Diameter Round

2" High Rectangular
Other:

Weone = 45 inches

Hig = 42 inches

BMP Design Forms-F7S.xis, EDB

10/18/2004, 11:08 AM
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Design Procedure Form: Extended Detention Basin (EDB) - Sedimentation Facility

Sheet 2 of 3

Designer: Jeffrey D. Rice, PE
Company: URS

Date: October 11, 2004
Project: The Trails Filing No. 7
Location: South Pond - G11a

iii) Type of Screen (Based on Depth H), Describe if "Other”

iv) Screen Opening Slot Dimension, Describe if "Other”

v) Spacing of Support Rod (O.C.)
Type and Size of Support Rod (Ref.: Table 6a-2)

vi) Type and Size of Holding Frame (Ref.: Table 6a-2)
D) For 2" High Rectangular Opening (Refer to Figure 6b):
1) Width of Rectangular Opening (W)
ii) Width of Perforated Plate Opening (Weone = W + 127)
iii) Width of Trashrack Opening (Wogening) from Table 6b-1
iv) Height of Trash Rack Screen (Hqg)

v) Type of Screen (based on depth H) (Describe if "Other™)

X S.S. #93 VEE Wire (US Filter)

Other:

X 0.139" (US Fiiter)

Other:

1.00 inches

W= inches
Weone = inches
Wogening = inches
Hir = inches

Klemp'"™ KPP Series Aluminum

Other:
vi) Cross-bar Spacing (Based on Table 6b-1, Klemp'" KPP inches
Grating). Describe if "Other” Other:
vii) Minimum Bearing Bar Size (Klemp'" Series, Table 6b-2)
(Based on depth of WQCV surcharge)
4. Detention Basin length to width ratio 2.50 (L'w)

5 Pre-sedimentation Forebay Basin - Enter design values

A) Volume (no less than 5% of Design Volume from 1D)
B) Surface Area

C) Connector Pipe Diameter
(Size to drain this volume in 5-minutes under inlet control)

D) Paved/Hard Bottom and Sides

acre-feet
acres

inches

yes/no

BMP Design Forms-F7S.xis, EDB

10/18/2004, 11:08 AM




Design Procedure Form: Extended Detention Basin (EDB) - Sedimentation Facility

Designer:

Company:

Date:
Project:
Location:

Jeffrey D. Rice, PE

Sheet 3 0of 3

URS

October 11, 2004

The Trails Filing No. 7

South Pond - G11a

6. Two-Stage Design - See Figure EDB-1

A) Top Stage (Depth Dygq = 2' Minimum) Dwa = feet
Storage= acre-feet
B) Bottom Stage Depth (Dgs = 1.0' Minimum, 2.0" Maximum) Dgs = feet
Bottom Stage Storage (no less than 3% of Design Volume (0.05656752 acre-feet.) Storage= acre-feet
Surf. Area= acres
C) Micro Pool (Minimum Depth = the Larger of Depth= feet
0.5 * Top Stage Depth or 2.5 Feet) Storage= acre-feet
Surf. Area= acres
D) Total Volume: Vol = Storage from 5A + 6A + 6B Vol = acre-feet
{Must be > Design Volume in 1D, or 1.885584 acre-feet.)
7. Basin Side Slopes (Z, horizontal distance per unit vertical) Z= 4.00 (horizontal/vertical)
Minimum Z = 4, Flatter Preferred
8. Dam Embankment Side Siopes (Z, horizontal distance) Z= 3.00 (horizontal/vertical)
per unit vertical) Minimum Z = 3, Flatter Preferred
9. Vegetation (Check the method or describe "Other") X Native Grass

trrigated Turf Grass
Other:

Notes:

BMP Design Forms-F7S.xls, EDB

10/18/2004, 11:08 AM




Flow Capacity of a Riser (Inlet Control)

Project: The Trails Filing No. 7
Basin ID: To Large Pond G11A
Lyerd NOOQOOQ(Q Ta
Layer3. DO QO OO nNunberofmoles
Layrz QO QO QQ () meachiaer
Lerl OO0 000
i
 Flow
Design Information (input):
Diameter of holes d= 2.050 in.
Number of holes per layer n= 3
Number of layers N, = 3
Vertical distance between layers h = 4.00 in.
Orifice discharge coefficient Co= 0.60
Total opening area at each layer A= 9.9019 sqin
A,=  0.0688 sq ft

Calculation of Collection Capacity :

The starting water surface elevation must be > the centrai eievation of the first layer.
Enter water surface elevations in ascending order.

Water Central Elevations of Layers of Holes in feet
Surface Layer1 Layer2 layer3 layerd Llayer5 layer6 Layer7 Layer8 Layer9 Layer10 Fiow
Elevation | 7087.75 | 7088.08 | 7088.42 | [ ] | [ ] | Rate
) ft Collection Capacity for Each Layer of Holes in cfs cfs
{input)
start 7087.50 0.00 0.00 0.00 0.00
7088.50 0.29 0.21 0.09 0.59
7089.00 0.37 0.32 0.25 0.94
7089.50 0.44 0.39 0.34 1.18
7090.00 0.50 0.46 0.42 1.37
7090.50 0.55 0.52 0.48 1.54
7091.00 0.60 0.57 0.53 1.69
7091.50 0.64 0.61 0.58 1.83
7092.00 0.68 0.66 0.63 1.96
7092.50 0.72 0.70 0.67 2.09
7093.00 0.76 0.73 0.71 2.20
7093.50 0.79 0.77 0.76 2.31
7094.00 0.83 0.81 0.78 242
7094.50 0.86 0.84 0.82 2.52
7095.00 0.89 0.87 0.85 2.61
7095.50 0.92 0.90 0.88 2.70
7096.00 0.95 0.93 0.91 2.79
0.00 0.00 0.00 0.00

UD-Detention v1.02b-calcs-7S.xls, Riser

2/7/2005, 9:24 PM



Collection Capacity of Vertical Orifice (Inlet Control)

Project:

The Trails Filing No. 7

Basin ID:

To Large Pond G11A

vertical
opening

ET
Eo

Botiom of the Pond

Design Information {Input):

Circular Opening: Diameter

OR
Rectangular Opening: Width
Height

Percentage of Open Area After Trash Rack Reduction
Orifice Coefficient
Top Elevation of Orifice Opening

Calculation of Collection Capacity:
Net Opening Area (After Trash Rack Reduction)
Center Elevation of Orifice Opening
Enter water surface elevations in ascending order.

Water Collection
Surface Capacity
Elevation
ft cfs
(input) {output)
startf 7087.50 0.00
7088.50 0.00
7089.00 0.00
7089.50 1.60
7090.00 8.29
7090.50 17.84
7091.00 29.56
7091.50 40.37
7092.00 47.77
7092.50 54.17
7093.00 59.89
7093.50 65.10
7094.00 69.93
7094.50 74.45
7095.00 78.70
7095.50 82.74
7096.00 86.59

UD-Detention v1.02b-calcs-7S.xls, Vertical Or

ft.

5.00 ft.

2.00 ft.

75.00 %

0.60

= 7091.25 ft

7.50 sq ft

7090.25 ft

2/7/2005, 10:18 PM




Collection Capacity of Horizontal Orifice (Inlet Control)

Project: The Trails Filing No. 7
Basin ID: To Large Pond G11A
P !f" cm:u!ar S = hox .
opening area I apening area
and
oullet . Oulet
structure | penmeter Struchure
flow flow
Design Information (Input):
Circular Opening: Diameter Dia. = ft.
OR
Rectangular Opening: Width W= 8.33 ft.
Height H= 2.92 ft.
Percentage of Open Area After Trash Rack Reduction % open = 45.00 %
Orifice Coefficient Co= 0.60
Weir Coefficient Cu= 3.10
Orifice Elevation E, = 7092.00 ft.
Calculation of Collection Capacity:
Net Opening Area (after Trash Rack Reduction) A, = 10.94 sq. ft.
Perimeter as Weir Length Ly = 22.50 ft.

Enter water surface elevations in ascending order.

Water Weir Orifice Collection
Surface Flow Flow Capacity
Elevation cfs cfs cfs
ft
(input) (output) {output) {output)
startff 7087.50 0.00 0.00 0.00
7088.50 0.00 0.00 0.00
7089.00 0.00 0.00 0.00
7089.50 0.00 0.00 0.00
7090.00 0.00 0.00 0.00
7090.50 0.00 0.00 0.00
7091.00 0.00 0.00 0.00
7091.50 0.00 0.00 0.00
7092.00 0.00 0.00 0.00
7092.50 24.66 37.24 24.66
7093.00 69.75 52.66 52.66
7093.50 128.14 64.50 64.50
7094.00 197.28 74.48 74.48
7094.50 275.71 83.27 83.27
7095.00 362.43 91.22 91.22
7095.50 456.72 98.52 98.52
7096.00 558.00 105.33 105.33

UD-Detention v1.02b-calcs-7S.xls, Horizontal Or 2/8/2005, 7:.57 AM



Capacity of Box Culverts (Inlet vs. Outlet Control with Tailwater Effects)

Project: The Trails Filing No. 7

Basin ID: To Large Pond G11A

Crue culvert x-section

Design Information (Input):

Number of Barrels No =
Barrel Rise in Feet Rise =

Barrel Width in Feet Width =

Inlet Edge Type (choose from pull-down list)

1.5 : 1 Bevel w/ 90 Deg. Headwall

————— o 1 &~ ORTIFICE ALATE

8.00 f.

overR P z"

OF 3lw»3'T rResC

Inlet equation used:

0.00]|minimum energy equa

0.00{minimum energy equa

0.59[regression equation

0.94]lregression equation

1.4 B“regression equation

1.37|regression equation

1.54||regression equation

1.69}regression equation

1.83]lregression equation

1.96]regression equation

2.08|lregression equation

2.20{lregression equation

2.31]lorifice equation

2.42||orifice equation

2.52jiorifice equation

2.61}|orifice equation

2.70||orifice equation

Inlet Elevation at Pipe Invert loey = 7087.75 ft. elev.
Outlet Elevation at Pipe Invert Ogev = 7087.49 ft. elev.
Box Length in Feet L= 52.00 ft.
Manning's Roughness n= 0.0140
Bend Loss Coefficient Kg = 0.00
Exit Loss Coefficient Ky = 1.00
Design Information (calculated):
Entrance Loss Coefficient K= 0.20
Friction Loss Coefficient = 0.74
Sum of All Loss Coefficients = 1.94
Qrifice Inlet Condition Coefficient Cy= 1.03
Minimum Energy Condition Coefficient KEiow = 0.0232
Calculations of Culvert Capacity (output):
Water Surface Tailwater Culvert Culvert Flowrate Controlling
Elevation Surface Inlet-Control Qutlet-Control Into Culvert Culvert
From Sheet Elevation Flowrate Flowrate From Sheet Flowrate
‘Riser’ ft cfs cfs ‘Riser’ cfs
{ft., input) {input if known) {output) (output) (cfs, output) {output)
7088.00 7088.00 1.60 0.00 0.00
7088.50 7088.50 14.30 0.00 0.17
7089.00 7088.50 33.57 26.70 0.59
7089.50 7088.50 55.37 49.50 0.94
7090.00 7088.50 79.97 67.50 1.18
7090.50 7088.50 103.97 83.30 1.37
7091.00 7088.50 125.37 96.40 1.54
7091.50 7088.50 144.17 108.20 1.69
7092.00 7088.50 160.97 119.00 1.83
7092.50 7088.50 176.07 129.40 1.96
7093.00 7088.50 189.97 139.80 2.09
7093.50 7088.50 202.87 149.50 2.20
7094.00 7088.50 214.18 158.60 2.31
7094.50 7088.50 224.18 167.20 2.42
7095.00 7088.50 233.68 175.40 2.52
7095.50 7088.50 242.88 183.20 2.61
7096.00 7088.50 251.68 190.70 2.70
0.00

UD-Detention v1.02b-calcs-7S.xls, Box Outlet

2/16/2005, 6:55 PM
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Four sub-basins, varying from 3 to 53 acres, lie north of Latigo Blvd, draining mainly to
the east, with excess runoff ponding at Eastonville Road and eventually overtopping it.
One of these basins (9.71) drains directly to Upper Black Squirrel Creek. There is a
Zone-A, unstudied FEMA floodplain to the north of the proposed development, in the

. open space / Upper Black Squirre]l Creek area.

Gieck Ranch Basin

The Gieck Ranch Basin covers the southern half of the subject area. Runoff is generally
southeasterly, draining to Meridian Ranch to the south, and crossing Eastonville Road at
three points to the east. As with the Upper Black Squirrel Creek Basin, many of the
existing drainageways (mainly to the south) are not clearly defined.

The major drainage course begins at the west-central portion of the site, traversing the
Gieck Ranch Basin to design point G11 to the southeast. Six sub-basins, varying from 19
to 39 acres, contribute to this drainage course, which collects approximately 65% of the
runoff generated within the Gieck Basin in Latigo Trails. To the west of this, eight sub-
basins drain to five design points along the Meridian Ranch boundary, two of which (G5
and G6) combine shortly after entering Meridian Ranch, at G6b.

There are eight small sub-basins east of the major drainage course, varying from 2 to 41
acres. All but one drain at their own design point, either crossing Eastonville Road or
onto Meridian Ranch. The three culverts crossing Eastonville Road include an 18” CMP,
a 30” CMP, and a 427x28” Arch CMP. The 30” CMP has the capacity for 31 cfs, which
is inadequate for existing flows. The other two pipes are adequate for existing and
developed flows. The drainageways entering Meridian Ranch are not very well defined.

Four stock ponds exist on the site, but are assumed to be full at the beginning of a storm
as part of this analysis. If the ponds were empty, flows at G2 may be reduced by about 30
cfs, flows at G10 and G11 may be reduced by about 34 cfs, flows at G13 may be reduced
by about 23 cfs, and flows at B1, B2 and B3 may be reduced by about 45 cfs (for flows up
to 100-year storm estimates).

See Tables 3 and 4 for flow calculations at specific design points and further comments.

WS03 Intfile]1\6 74244 MADMIN\REPORTS\Drainage Reports\MDDP\The TrailsMDDP 091001 .doc 13




THE TRAILS MDDP
HYDROLOGY OQUTPUT: DESIGN POINTS
URS Job No. 6742443

Table 4 - Design Points

DESIGN FLOWS (cfs
DESIGN POINT : EXISTING DEVELOPED-BASE DEVELOPED-DETN
DR [Basin] | _SYR_T100.YR]Method] SYR™ |100-YR]
A G R = -
% {_E_ CKIRANCH/BASIN RN EGRSIOH] SIRMBGxxxO!
G1 B 3.12 15
G2 B + a2 55 21 50 | :
Vi D 2.62 Rl i scs 20 34 126
V2 D 2.72 Ao e dses 5 11 4.8
V3 D 3.22 By rat 8 19 8.6
N s e & 34 B e
G4/vVa B + 24 95 57 121 61.8 48 108
V5 D 252 i SCS 4 11 4.3
V6 D 512 i e ises 8 15 8.6
G5 B + 24 107 68 166 B1. 1[I OB 1 437
V7 D 522 e rat 11 25 11.8
G6 B + 4 20 17 35 18.215: :
Géb B + 28 122 83 191 09. 3R
V10 D 2.12 i iscs 12 29 13.3
VON D + e B 43 92 44.1
Vo D + i 50 103 48.4
167 eI 2 S Ed b =
V11 D 2.34 B 4 11 4.9
V12 B + e 20 41 17.9 20 35
G8/V14 B + 17 75 63 134 72.1
V15 D 6.42 e Hscs 6 12 5.7
V15hb 25 52 23.5 10 45
V16 D 6.44 b 565 2 4 2.1
V17 D G.46 SCS 2 4 2.0
DAS5 : 84 182 107.9 80 170
DAG - il 107 240 117.9 a0 165
G10/V19 B + 38 184 123 282 140.9 107 207
G11a B + 43 208 123 282 147 .4 107 207
V20 D 6.62 i 6 13 6.7
G11b ; 17 33 13.3
V13 D 6.22 : ik rat 11 26 12.3
G12 B 6.24 18 44 rat 18 43 19.9
v21 D 4.32 . rat " 26 12.5 5 15
G13 B + 10 24 13 31 15.5 7 20
V22 D 4.42 ssant rat 4 9 3.7
V23 D 4,52 ot frat 9 22 10.3
V24 D + e ‘ 17 39 18.8 15 25
G1l4a 6 15 7 17 5 .
G14b B + 13 31 18 42 20.5 16 28
- G156 B + 29 70 40 92 48.5 38 78
G16 B 4.82 2 5 rat 3 8 2.4
G17a D 4.94 ek 1 3 0.9
G17h B + 3 6 3 7 2.3
V25 (] 464 3 7 2.9
V26 D 4.62 i L - rat 5 12 572
G18 2] + 18 42 21 49 246 18 40
V27 D 4.72 : : 26 60 21.0
G19 B + ] 28 67 37 86 37.2 28 65
*Area in acres
*If SCS, multiplied by 1.67 {Average correlation SCS/Rational calculation) (5-year flows only)
443Hec1Data-rev072001.1s DesignPts 8212001 1:10PM
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LATIGO TRAILS FILING NO. 10 ULTIMATE CONDITIONS

BASIN SUMMARY TABLE
Tributary Area Percent t. Qs Q100
Sub-basin | (acres) |Impervious Cs Ci00 (min) (cfs) (cfs)
A 1.58 22% 0.26 0.48 111 1.64 541
B 8.71 13% 0.18 0.43 20.7 4.84 18.95
A 5.43 13% 0.19 0.43 20.9 3.06 11.82
D Tl 13% 0.19 0.43 20.1 4,19 16.08
E 10.46 14% 0.18 0.43 244 5.62 21.24
F 6.51 16% 0.21 0.45 21.3 412 14.65
G 2.42 55% 0.53 0.68 24.3 3.58 7.76
H 8.65 14% 0.19 0.43 17.5 5.44 20.67
I 0.63 10% 0.16 0.41 13.2 0.38 161
J 3.69 24% 0.28 0.50 119 4.00 11.96
K 4.36 10% 0.16 0.41 13.5 2.60 11.06
I 2.18 10% 0.16 0.41 18.6 1.13 4.82
M 15.82 10% 0.16 0.41 25.4 7.00 29.80
N 10.54 10% 0.16 0.41 234 4.88 20.76
O 5.87 10% 0.16 0.41 20.2 2.92 12.44
P 13.14 10% 0.16 0.41 19.9 6.59 28.06
0s1 2.00 0% 0.07 0.32 15.6 0.50 3.66
0S2 2.12 19% 0.24 0.47 99 2.07 6.87
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0S54 3.70 11% 0.17 0.42 15.0 2.03 8.25
0S5 3.99 10% 0.16 0.41 16.4 2.19 9.32
0Se6 2.33 10% 0.16 0.41 20.7 1.15 4.88
0s7 63.10 13% 0.19 0.43 30.7 2897 | 11135
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DESIGN POINT SUMMARY TABLE
DP# Qs Qi00
1 2.07 6.89
2 1.63 5.14
o 5 | 3.46 11.49
3 27.62 105.46
4 4.83 18.93
4.1 34.73 131.57
5 2.03 8.24
6 3.05 11.82
6.1 37.89 145.86
4 2.20 9.32
8 4.19 16.10
8.1 41.93 163.78
9 135 4.90
10 5.61 21.25
10.1 45,95 182.13
11 28.96 111.36
12 4,10 14.63
12:1 73.33 284.65
13 3.58 7.75
13.1 76.31 291.19
14 26.87 100.49
14.1 92.76 348.19
15 0.49 3.66
16 5.46 20.65
16.1 5.92 24.13
7 3.99 11.96
171 8.59 32.37
18 2.61 11.05
18.1 10.49 40.86
19 0.37 1.62
20 1.12 4.84
21 6.99 29.79
22 4.88 20.75
23 2.92 12.42
24 6.59 28.06
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EPC Stormwater - Glenn Reese
Contractor
This is a duplicate of the next sheet. This should be the "Existing Drainage Map"
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Callout
This is regarding WQCV exclusion.  Show similar design points along the southern boundary and their corresponding historic flows.  
The developed condition flows at these design points must be equal to or less than the historic condition.
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STORM SEWER HENNNNNNNNNNNNNNNNNRNNNNNNN BN B B B B BN =Ba
- show a few more drainage flow arrows Tributary Area Percent t Qs Q100 DP# Qg Q100
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EPC Stormwater - Glenn Reese
Contractor
clarify this per my comment about this exclusion on Page 14 above. 

EPC Stormwater - Glenn Reese
Contractor
- show a few more drainage flow arrows
- on this map or a new one, include color shading that shows areas tributary to each type of PBMP (each pond, runoff reduction, etc.) and those areas that are not captured by a PBMP, with the applicable exclusion(s) labeled --- for this filing. 

A summary table on the map would also be acceptable (example provided):

dsdlaforce
Callout
Calculate the required driveway culvert size for all the lots in Filing 10.  Provide a summary table listing each lot in the subdivision and the anticipated culvert size. See example to the right.  Standard culvert size is 18"

Add a section in the narrative regarding the summary table for the required driveway culvert sizing.  


(FYI:  See plat redline comment which includes a plat note regarding the driveway culvert sizes)

dsdlaforce
Image

dsdlaforce
Callout
label the radius of curvature (highlighted sections).  Verify the bends meet ECM Section 3.3.3.2. (see snippet below)

Update the drainage report to include additional analysis of the bends to verify no additional riprap erosion protection is required.  See DCM section 10.5.6 and Hydraulic Engineering Circular (HEC) No. 15 - Design of Roadside Channels with Flexible Linings, specifically section 3.4.  Per  figure 3.3 the highest shear stress is at the outside bend in the vicinity of the PT.
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Image

dsdlaforce
Rectangle

dsdlaforce
Image

EPC Stormwater - Glenn Reese
Image
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ce with EPC
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Author: dsdlaforce
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Status:
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Provide the

supporting riprap
sizing caleulation
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Status:

Color: H
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Space:

Clarify. Is the needed 10.3 ac-ft volume
associated with the existing condition or w/ filing 10
development or ultimate condition (which includes
Filing 12)?

The outfall needs to be analyzed with this FDR.
Update last sentence to provide a summarize the
results. Is the conveyance downstream of the
pond hydraulically adequate?

Revise to City of COS DCM.

Clarify. Is the needed 10.3 ac-ft volume
associated with the existing condition or w/ filing 10
development or ultimate condition (which includes
Filing 12)?

Revise sentence to identify the drainage basin.
Example: "Geick Ranch (CHMS0400) drainage
basin is not included in the El Paso County
Drainage Basin Fee program therefore no
drainage or bridge fees are due at the time of plat
recordation."

Provide the supporting riprap sizing calculation
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Date: 12/2/2021 8:39:42 AM

Status:

Color: H
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Provide stage area information up to the top of
embankment (~10.2")

This is regarding WQCYV exclusion. Show similar
design points along the southern boundary and
their corresponding historic flows.

The developed condition flows at these design
points must be equal to or less than the historic
condition.

Calculate the required driveway culvert size for all
the lots in Filing 10. Provide a summary table
listing each lot in the subdivision and the
anticipated culvert size. See example to the right.
Standard culvert size is 18"

Add a section in the narrative regarding the
summary table for the required driveway culvert
sizing.

(FYI: See plat redline comment which includes a
plat note regarding the driveway culvert sizes)

label the radius of curvature (highlighted sections).
Verify the bends meet ECM Section 3.3.3.2. (see
snippet below)

Update the drainage report to include additional
analysis of the bends to verify no additional riprap
erosion protection is required. See DCM section
10.5.6 and Hydraulic Engineering Circular (HEC)
No. 15 - Design of Roadside Channels with
Flexible Linings, specifically section 3.4. Per
figure 3.3 the highest shear stress is at the outside
bend in the vicinity of the PT.
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Explain the two MHFD-Detention worksheet.
One labeled "Latigo Trails Filing 10-Ultimate" and
"Latigo Trails Filing 10"

Staff is assuming the outlet structure design with
Filing 10 is based on the "Latigo Trails Filing 10"
and the "Ultimate" was to set the emergency
overflow to it's ultimate elevation when the
development is built out (which includes future
filing).
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Include the additional Hy-8 input/output data.
Hw/D appears to be greater than 1.5. Revise to

meet criteria which is allowable Hw/D shall be less
than 1.5.

Label the G18 & G19 pond locations
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Space:

Add text:
PCD File No.:
SF2136

which ones? Name/describe them.

clarify that these areas will also be single-family
residential lots with >2.5ac per referenced section
of App |
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FILING NO. 10 ULTI|

EL PASO COUNTY, COLORADO
PROPOSED DRAINAGE M,

Subject: Contractor

Page Label: 117

Author: EPC Stormwater - Glenn Reese
Date: 11/22/2021 1:15:06 PM

Status:
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Layer:
Space:

discuss any of these applicable exclusions.

and drainage

This and other pond calcs will be reviewed in more
details once pond outlet details/sections are
provided in CD's.

Why not spillway? Should be. Check inputs in case
there is an error.

Why not spillway? Should be. Check inputs in case
there is an error.

This is a duplicate of the next sheet. This should
be the "Existing Drainage Map"
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Subject: Contractor

Page Label: 118

Author: EPC Stormwater - Glenn Reese
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Status:

Color:
Layer:
Space:

clarify this per my comment about this exclusion on
Page 14 above.

- show a few more drainage flow arrows

- on this map or a new one, include color shading
that shows areas tributary to each type of PBMP
(each pond, runoff reduction, etc.) and those areas
that are not captured by a PBMP, with the
applicable exclusion(s) labeled --- for this filing.

A summary table on the map would also be
acceptable (example provided):
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Inputting the basin parameters for the re-analyzed
on-site and off-site

flows, it was determined that the pond needed
approximately 10.3 ac-ft

Inputting the basin parameters for the re-analyzed
on-site and off-site

flows, it was determined that the pond needed
approximately 10.0 ac-ft for the 100-year
detention volume.
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