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CERTIFICATION

“I hereby certify that this report for the Drainage Design of the Hillcamp Subdivision was prepared
under my direct supervision in accordance with the provisions from the Douglas County Storm
Drainage Criteria Design and Technical Criteria for the owners thereof. | understand that Douglas
County does not and will not assume liability for drainage facilities designed by others.”

Kevin Rohrbough, P.E.
Colorado Registered Professional Engineer No. 48992
For and On Behalf of JR Engineering

BC-RG Mesa Tops JV, LLC hereby certifies that the storm water drainage facilities for Hillcamp
shall be constructed according to the design presented in this report. | understand that the City of
Lone Tree does not and will not assume liability for the drainage facilities designed and/or
certified by engineer. | understand that the City of Lone Tree reviews drainage plans pursuant to
Colorado Revised Statues Title 30, Article 28; but cannot guarantee that final drainage design
review will absolve BC-RG Mesa Tops JV, LLC and/or their successors and/or their assigns of
future liability for improper design. | further understand that the approval does not imply
approval of my engineer’s drainage design.

BC-RG Mesa Tops JV, LLC

Authorized Signature
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1 INTRODUCTION

The purpose of this Phase Il Drainage Report is to investigate the existing and proposed conditions drainage
patterns, and to develop drainage improvements for the proposed Hillcamp Subdivision. The proposed
drainage improvements are intended to maintain existing drainage patterns and minimize drainage impacts
from the proposed development.

1.1  Site Location and Project Description

The Hillcamp Subdivision is located within 2 separate Planned Development Districts (PDD). Southridge
Preserve Development will consist of approximately 165 acres and includes 82 single-family residential
lots, amenity center and open space. The RidgeGate Planned Development District portion of the site will
consist of approximately 221 acres, 261 single family residential lots, amenity center, and open space.

The Site is located in Sections 21, 22, and 28, Township 6 South, Range 67 West of the 6th Principal
Meridian, City of Lone Tree, Douglas County, Colorado. The site is located west of Interstate Highway 25
(1-25), south of existing open space and residential lots, east of residential lots in unincorporated Douglas
County, and north of the Surrey Ridge residential development. The site is shown on the Vicinity Map, see
Figure 1 below. The property is currently vacant and undeveloped, it is also worth noting that this project
location is the top of a mesa and the very upstream area of four (4) Major Drainageways.

This project is located in four (4) Major Drainage Basins and proposed drainage infrastructure is intended
to maintain and conform with the historical drainage patterns. Only 3 of the 4 Major Drainage Basins will
be effected by the Hillcamp Development.
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Figure 1: Vicinity Map
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1.2 Geotechnical Description

The soils in the proposed development as classified by the Natural Resource Conservation Service (NRCS)
include Hydrologic Groups C and D. Hydrologic Group C soils are described as “soils that have low
infiltration rates when thoroughly wet and consist chiefly of soils with a layer that impedes downward
movement of water and soils with moderately fine to fine structure.” Soils having very slow infiltration
rates when thoroughly wetted, consisting chiefly of (1) clayey soils with high swelling capacity or potential,
(2) soils with a high permanent water table, (3) soils with claypan or clay layer at or near the surface, and
(4) shallow soils over nearly impervious materials. Hydrologic Group D soils are described “Soils have
high runoff potential when thoroughly wet. Water movement through the soil is restricted or very restricted.
Group D soils typically have greater than 40 percent clay, less than 50 percent sand, and have clayey
textures. In some areas, they also have high shrink-swell potential. These soils have a very slow rate of
water transmission.” Excerpts from the NRCS soils report are provided in Appendix A.

1.3  Related Drainage Studies

The site is located in the Big Dry Creek Watershed which is tributary to the South Platte River, the Happy
Canyon Creek Watershed which is tributary to the Cherry Creek Reservoir, the Willow Creek Watershed
which is Tributary to Little Dry Creek, and the Cottonwood Creek Watershed which is tributary to the
Cherry Creek Reservoir. The Willow Creek Watershed will be unaffected by the Hillcamp Development.
The site is located in Flood Zone X, areas determined outside the 500-year floodplain, as shown on Flood
Insurance Rate Map Community Panels Nos. 08035C0044G, September 4, 2020 provided in Appendix A.

Due to the novel location of this proposed project the project area is part of four separate major drainage
basins, but only upstream of three separate Major Drainageway Plans (MDPs). These MDPs are listed
below:

Big Dry Creek MDPs;

e BIGDRY CREEK (ARAPCO) and Tributaries, Major Drainageway Planning, Phase A, Evaluation
of Alternatives Report — WRC Engineering (July 1996)

Cottonwood Creek MDPs;

e Master Drainage Plan For Ridgegate — Cottonwood Creek Drainage Basin — Merrick And Company
(January 2012)

e Phase Ill Drainage Report For Hillcamp Drive - JR Engineering, In review at time of this report.

o Ridgegate — Section 22, Filing No.1 Phase 3 Drainage Report ; Calibre Engineering, January 2017
Happy Canyon Creek MDPs;

e Happy Canyon Creek Major Drainageway Plan — Muller Engineering (March 2014)

No adverse downstream impacts will be produced by the proposed Hillcamp development, as developed
runoff will be released at below or below 90% of the historic release rates. References from these studies
are included in Appendix D.

Hillcamp Drive is the main access point for the proposed development and is to be extended as a part of the
Metropolitan District improvements for the project. A separate drainage study, associated construction
documents, and final plat have been prepared for Hillcamp Trail. Along the north side of Hillcamp Trail is
a small single-family development, Retreat at Ridgegate. This development is downstream from the project
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and excerpts from both the Phase I11 Drainage Report For Hillcamp Trail and Ridgegate — Section 22, Filing
No.1 Phase 3 Drainage Report are also included in Appendix D.

2 HISTORIC DRAINAGE SYSTEM

2.1  Major Drainage Basins Descriptions
The Hillcamp Development conveys stormwater flows offsite to three (3) separate Major Drainage Basins.

2.1.1 Big Dry Creek

The first of the three (3) Major Drainage Basins receiving flows from the Hillcamp Development is the Big
Dry Creek watershed. The western portion of the site that drains west is located within the southeast limits
of the Phase A MDP by WRC from 1996.
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The project is located upstream of unnamed tributary which converges with the Big Dry Creek Tributary
A. According to the 1996 MDP For Big Dry Creek & Tributaries by WRC Engineering, flows from
this region of the project, historically drain west and north away from the site. These flows historically enter
the McArthur Ranch rural residential development located west of the project. From McArthur Ranch,
flows are directed through tributary drainageways and continue northwest through a series of tributaries
and culverts until they ultimately converge with Big Dry Creek downstream of Big Dry Creek Lettered
cross section AN. These downstream drainageways will be unaffected by the development of Hillcamp, as
developed flows are to be released at or below 90% of predeveloped flows.

2.1.2 Cottonwood Creek

The next of the three (3) Major Drainage Basins receiving flows from the Hillcamp Development is the
Cottonwood Creek watershed.

Cottonwood Creek begins just north of the existing northern property line of the site, and is directly
downstream of the proposed development. According to the 2012 MDP for Ridgegate - Cottonwood
Creek Drainage Basin — Merrick and Company, flows are to be conveyed down the existing slopes until
they channelize in the steep existing slopes drainageways. Once channelized the flows converge to one
drainageway and ultimately in to Cottonwood Creek, these flows are then to be conveyed along this path
until they reach Ridgegate Parkway where an existing 48” RCP culvert conveys flows under RidgeGate
Parkway until eventually reaching the existing CDOT MS4 Pond located at the intersection of Lincoln Ave
and Interstate 25. The Ridgegate — Section 22, Filing No. 1 Phase 111 Drainage Report — Calibre 2017
followed this MDP and a small subdivision (Ridgegate — Section 22, Filing No. 1, known as Retreat at
Ridgegate) was located inside the Cottonwood Creek Drainage Basin. When this project was developed,
the drainage patterns of the area were altered slightly to allow for development, and the existing 48 RCP
Culvert at Ridgegate Parkway had a restrictor plate added to it to help attenuate the developed flows from
Ridgegate — Section 22, Filing No. 1. This existing culvert lies within the newly improved Cottonwood
Creek drainage channel as part of the Ridgegate — Section 22, Filing No. 1 improvements along with several
other new culverts being used to attenuate flows throughout the development. These downstream
drainageways will be unaffected by the development of Hillcamp. Developed flows are to be released at or
below 90% of predeveloped flows.

2.1.3 Happy Canyon Creek

The final of the three (3) Major Drainage Basins receiving flows from the Hillcamp Development is the
Happy Canyon Creek watershed. The 2014 Happy Canyon Creek MDP by Muller Engineering states
that all runoff within the Ridgegate development will be captured and attenuated in EURV only ponds.
Happy Canyon Creek runs south to north along the west side of Interstate 25 (I-25), until flows are conveyed
under 1-25 to the east side of Havana Street. The Oak Hills Tributary as well as the Surrey Tributary both
eventually converge with the mainstem of Happy Canyon Creek. The Surrey Tributary will be the main
route for flows that are leaving the Hillcamp development.

Flows leaving the Site will be captured and attenuated within full spectrum ponds as specified by the
RidgeGate PDD for this area. These ponds will be providing a more conservative treatment approach than
the EURV ponds, due to the PDD stipulating detention on site.

Prior to being released into upstream Happy Canyon Creek or Badger Gulch tributaries, the stormwater
runoff will receive water quality in the proposed offline detention ponds, which will mitigate adverse
impacts to stormwater quality. Detention will be provided again downstream in Happy Canyon Creek and
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Badger Gulch per the “Master Drainage Plan for Ridgegate — Happy Canyon Creek and Badger Gulch
Drainage Basins”, by Merrick & Company, revised May 2017.

2.2 Sub-Basin Description

2.2.1 Big Dry Creek

According to the 1996 MDP For Big Dry Creek & Tributaries by WRC Engineering, there are 7 existing
Sub-Basins that the project will impact. The affected Sub-Basins are identified as 8-14. These existing Sub-
Basins in this area are a result of natural drainage patterns, as well as the development of the McArthur
Ranch rural residential development. The existing drainage patterns in this area, and like most mountainous
watersheds, come from the high point located at the top of the drainage basin and then run down the existing
hillside ultimately turns into channelized flow. These flows are then conveyed along one of the numerous
unnamed drainageways that run along the existing local roads until ultimately converging downstream with
Big Dry Creek further northwest.

2.2.2 Cottonwood Creek

According to the 2012 MDP For Ridgegate - Cottonwood Creek Drainage Basin by Merrick and Co,
there are six (6) existing Sub-Basins that the project will impact. These Basins are named according to the
2012 MDP For Ridgegate - Cottonwood Creek Drainage Basin by Merrick and Co; C15-A through C-
15-G. These existing Sub-Basins are located directly down the hillside from the project. To prevent
affecting the existing drainage patterns of these existing Sub-Basins, developed runoff will be directed to
full spectrum ponds or treated via other water quality measures located along the top of the mesa. Flows
released from these ponds will be designed to outfall at or below 90% of predeveloped flow rates.

In addition to the 2012 MDP by Merrick and Co there is also the Ridgegate — Section 22 Filing 1 Phase
I11 Drainage Report by Calibre — 2017. This Drainage Report outlines improvements made by the
construction of the Retreat at Ridgegate Subdivision, this report shows several offsite Sub-Basins and
several on site Sub-Basins that this development is capturing with swales, and then conveying to a central
drainage channel within the development itself. This central channel (Sub-basin CH, Calibre 2017) is
attenuated to historic release rates of an existing 48” RCP culvert located below Bluffside Drive; this culvert
is referenced in the Calibre drainage report as the Ex-Cottonwood Creek Flow Control Structure. To help
attenuate developed flows created by the Retreat at Ridgegate development’s added imperviousness, a
restrictor plate was installed on the Ex-Cottonwood Creek Flow Control Structure to restrict major flows
to 325.17 CFS based upon the studies performed on downstream pond 311’°s allowable capacity. These
Sub-Basins, like the 2012 MDP Sub-Basins are intended to be left completely unaltered by the
improvements associated with the Hillcamp Development. To prevent affecting the existing drainage
patterns of these existing Sub-Basins, developed runoff will be directed to full spectrum ponds located
along the top of the mesa. Any flows released from these proposed ponds will be designed to outfall at or
below 90% of predeveloped flow rates.
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2.2.3 Happy Canyon Creek

According to the 2014 Happy Canyon Creek MDP by Muller Engineering the proposed Hillcamp
project site is located within several existing MDP Sub-Basins. These Sub-Basins are; A234, A235, A220,
and A230. These Sub-Basins are located within and around the Surrey tributary that converges with Happy
Canyon Creek on the east side of 1-25. These Sub-Basins are directly upstream of lettered cross section AO
for Happy Canyon Creek. This Surrey tributary crosses I-25 at Muller MDP DP HC117, which is shown as
a triple 8’x 6° RCBC. The development will release developed flows from the ponds at or below 90%
historic flow rates reaching design point HC117. It is assumed there will be no increase in the WSEL at
Happy Canyon Creek and a CLOMR will not be needed for this project. The assumed future development
flows hitting DP HC117 is calculated to be 231 CFS in the 100-year event according to the 2014 Happy
Canyon Creek MDP by Muller Engineering.

Due to the final grading required for the site there will be minimal basin transfer between the Major
Drainageways. The project will be designed to ensure that flow rates at each of the three (3) Major
Drainageways will not exceed 90% of the historic flow rates. See Appendix D for preliminary conceptual
pond sizing and release rates. Note that these ponds are still conceptual and are subject to refinement during
final design.

3 DRAINAGE DESIGN CRITERIA

This Drainage Report was prepared in accordance with the “Storm Drainage Design and Technical Criteria”
by Douglas County, the “Urban Storm Drainage Criteria Manual” (USDCM) by Mile High Flood District
(MHFD), and the three Major Drainageway MDP’s that have been referenced throughout.

3.1  Hydrology

The one-hour rainfall depth data was obtained from Chapter 6 of the “Storm Drainage Design and Technical
Criteria” by Douglas County, which states a one-hour precipitation value for 5- and 100-year events in
Zone 1 to be 1.43 inches and 2.60 inches respectively.

At this time the Rational Method was used to determine runoff values for the proposed site. These flows
will be used to size storm drains. The minor storm was analyzed as the 5-year event and the major storm
was analyzed as the 100-year event. CUHP-SWMM will be utilized in the subsequent Phase Il Drainage
Report for all hydrology values and pond sequencing. Results provided in Appendix B.

3.2 Hydraulics

All inlets, swales, culverts, and pipes will be designed for the 10-year storm. The latest version of Mile
High Flood District’s workbook “MHFD-Inlet (Version 5.02, August 2022)” will be used to size the inlets.
The inflows at the inlets are based on the Rational Method 5-year-minor/100-year-major storm results and
can be referenced from the Routing Table in Appendix B. The inflows at the inlets are to be based on
CUHP SWMM 5-year-minor/100-year-major storm results and will be referenced from the Routing Table
in Appendix B in the subsequent PH Il Drainage Report. Street capacity is to be based on allowable spread
and the maximum depth of flow at the curb. Most of the roads within the site have roadside ditches to
convey flows, these are to be sized using Bentley’s Flowmaster software and results can be found in
Appendix C. Bentley’s StormCAD software will be utilized to calculate the hydraulic grade lines in the
limited storm sewer pipes.
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The outlet structures for the numerous proposed Detention Ponds are designed using the methods
established by MHFD and MHFD-Detention spreadsheet (v4.07, June 2025).

4 PROPOSED DRAINAGE FACILITY DESIGN

4.1  General Concept

There will be a minimum of one (1) Full spectrum Pond located within each of the Major Drainage Basins,
with high likeliness of several ponds in sequence per Major Drainage basin. They will discharge the
developed flows offsite to match existing drainage patterns. Due to physical constraints such as steep slopes,
dense scrub oak, and existing residential developments it has been determined that multiple ponds are
needed to treat and convey stormwater downstream. To combat this, JR Engineering is proposing a series
of ponds with the intent of providing over detention where necessary to reach 90% or less of predeveloped
flows within the ultimate outfall of each Major Drainage Basin. There will be no negative impacts
downstream of the proposed Hillcamp development.

Note that all pond locations, sizes, and calculations are conceptual in nature, and will be subject to
refinement during the final design of the development.

The site will utilize Low Impact Development (LID) concepts. Roadside ditches are being utilized to
convey storm flows, there is minimal Directly Connected Impervious Area (DCIA), and the site will be
constructed near existing grade with minimal cut and fills.

In addition to the proposed Full spectrum Ponds and previously mentioned LID concepts, there will be
locations utilizing water quality swales upstream of ponds. This is in order to reduce overall required Pond
sizes where the existing terrain is constraining.

This report uses the three aforementioned Master Drainage Plans as the general basis for determining the
drainage design, with modifications to reflect the existing conditions hydrology in these Sub-Basins.
Supplemental hydrologic and hydraulic calculations will be prepared for this design and are to be included
with the subsequent Phase 11l Drainage Report.

4.2 Proposed Basin Descriptions
Big Dry Creek (DC) Basins:

Basins DC-P1 - DC-P5 are located on the west side of the site within the Big Dry Creek watershed, these
basins will consist of single-family lots (both rural and low density), asphalt roads, ribbon curb, roadside
ditches, amenity center, ponds, landscaping, and natural vegetation. These lots will all generally carry flows
to the west towards the existing McArthur Ranch rural development downstream of the Site.

Flows from Sub-Basin DC-P1 are conveyed to the northwest via roadside ditches and will reach a proposed
Detention Pond (Pond A), to provide water quality and overdetention prior to outfalling into Cottonwood
Creek.

Flows from Sub-Basin DC-P2 are conveyed to the northwest via roadside ditches and will reach a proposed
Detention Pond (Pond J), to attenuate developed flows and release them at or below 90% of predeveloped
release rates.
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Flows from Sub-Basins DC-P3 are conveyed to the northwest via roadside ditches and will reach a proposed
Detention Pond (Pond F1), to attenuate developed flows and release them at or below 90% of predeveloped
release rates.

Flows from Sub-Basins DC-P4 are conveyed to the northwest via roadside ditches and will reach a proposed
Detention Pond (Pond F2), to attenuate developed flows and release them at or below 90% of predeveloped
release rates.

Flows from Sub-Basin DC-P5 are conveyed to the west via roadside ditches and will reach a proposed
Detention Pond (Pond 1), to attenuate developed flows and release them at or below 90% of predeveloped
release rates.

Cottonwood Creek (CW) Basins:

Basins CW-P1 — CW-P4 are located on the northwest side of the Site within the Cottonwood Creek
watershed and these basins will consist of single-family lots, asphalt roads, ribbon curb, roadside ditches,
ponds, landscaping, and natural vegetation. These lots will all generally carry flows to the northeast towards
the existing Retreat at Ridgegate development downstream of the Site.

Flows from Sub-Basin CW-P1 are conveyed to a low point in Gambel Edge Drive via roadside ditches and
will reach a proposed Detention Pond (Pond A), to attenuate developed flows and release them at or below
90% of predeveloped release rates.

Flows from Sub-Basin CW-P2 are conveyed to the north via roadside ditches and will reach a proposed
Detention Pond (Pond B), to attenuate developed flows and release them at or below 90% of predeveloped
release rates.

Flows from Sub-Basin CW-P3 are conveyed to the north via roadside ditches and will ultimately enter the
proposed Hillcamp Trail System, here flows will be treated for water quality separate from the Hillcamp
Development. These flows leaving the Hillcamp Site were accounted for in the historical drainage studies
for Hillcamp Trail. See the subsequent Hillcamp Trail Report for more information.

Flows from Sub-Basin CW-P4 are conveyed to the east via roadside ditches and will reach a proposed
Detention Pond (Pond G), to attenuate developed flows and release them at or below 90% of predeveloped
release rates.

Happy Canyon Creek (HC) Basins:

Basins HC-P1 — HC-P8 are located on the southeast side of the Site within the Happy Canyon Creek
watershed surrounding the Surrey tributary. These basins will consist of single-family lots (low density),
asphalt roads, ribbon curb, roadside ditches, ponds, landscaping, and natural vegetation. These lots will all
generally carry flows towards the existing Surrey tributary downstream of the Site. At the downstream
location of the Site are 5 proposed Full Spectrum Ponds. The ponds are to attenuate developed flows and
release them at or below 90% of predeveloped release rates to downstream regional flood control
infrastructure within the Happy Canyon Creek/Badger Gulch Major Drainage way.

Flows from Sub-Basin HC-P1 are conveyed to the east via roadside ditches and will reach a proposed Full
Spectrum Pond (Pond G), to attenuate developed flows and release them at or below 90% of predeveloped
release rates.
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Flows from Sub-Basin HC-P2 are conveyed to the east via roadside ditches and will reach a proposed Full
Spectrum Pond (Pond H), to attenuate developed flows and release them at or below 90% of predeveloped
release rates.

Flows from Sub-Basin HC-P3, HC-P4, HC-P6, and E-OS4 are conveyed to the east via roadside ditches
and will reach a proposed Full Spectrum Pond (Pond E), to attenuate developed flows and release them at
or below 90% of predeveloped release rates.

Flows from Sub-Basin HC-P5 are conveyed to the east via roadside ditches and will reach a proposed Full
Spectrum Pond (Pond D), to attenuate developed flows and release them at or below 90% of predeveloped
release rates.

Flows from Sub-Basin HC-P7 and HC-P8 are conveyed to the south via roadside ditches and will reach a
proposed Full Spectrum Pond (Pond K), to attenuate developed flows and release them at or below 90% of
predeveloped release rates.

UD Basins:

All Sub-Basins with the UD designation are located on the downstream side of the site. These UD Sub-
Basins will be unaltered by the development and no detention or WQ is being provided for these Sub-
Basin’s flows. These basins are being analyzed in order to further analyze changes is downstream
infrastructure tributary flows.

Sub-basin E-UD1 is located on the very northern edge of the site, along the northern property line. Flows
from the Site, are unable to gravity flow towards the provided ponds within the development.

This area is to be excluded from the WQCV requirements according to CDPS General Permit COR090000
under the Excluded Sites section which states;

“Excluded Sites: Permittees may exclude the following from the requirements of an applicable development
site.

G) Sites with Land Disturbance to Undeveloped Land that will Remain Undeveloped: Permittees may
exclude sites with land disturbance to undeveloped land (land with no human-made structures such as
buildings or pavement) that will remain undeveloped after the site.”

Sub-basin E-UD?2 is located on the very eastern edge of the site, along the eastern property line. Flows from
the proposed Site are unable to gravity flow towards the provided ponds within the development.

This area is to be excluded from the WQCV requirements according to CDPS General Permit COR090000
under the Excluded Sites section which states;

“Excluded Sites: Permittees may exclude the following from the requirements of an applicable development
site.

G) Sites with Land Disturbance to Undeveloped Land that will Remain Undeveloped: Permittees may
exclude sites with land disturbance to undeveloped land (land with no human-made structures such as
buildings or pavement) that will remain undeveloped after the site.”

Sub-basin E-UD3 is located on the south eastern edge of the site, along the south eastern property line.
Flows from the Site are unable to gravity flow towards the provided ponds within the development.

This area is to be excluded from the WQCV requirements according to CDPS General Permit COR090000
under the Excluded Sites section which states;
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“Excluded Sites: Permittees may exclude the following from the requirements of an applicable development
site.

G) Sites with Land Disturbance to Undeveloped Land that will Remain Undeveloped: Permittees may
exclude sites with land disturbance to undeveloped land (land with no human-made structures such as
buildings or pavement) that will remain undeveloped after the site.”

OS Basins:

Sub-basin E-OS1 is located on the very southern edge of the site, along the southern property line. Flows
from the adjacent property are flowing north across the property line onto the Site. Stormwater will be
conveyed through its existing drainage way, and then sent through a proposed RCBC beneath the proposed
Rambler’s Ridge Place Bridge, ultimately outfalling back into its historic drainageway untreated.

Sub-basin E-OS2 is located on the very southwestern edge of the Site, along the southwestern property line.
Flows from the adjacent property are flowing north across the property line onto the Site. Stormwater will
ultimately outfall back into its historic drainageway untreated.

Sub-basin E-OS3 is located on the very northeastern edge of the site, along the eastside of the northeastern
property line. Flows from the adjacent property are flowing north across the property line away from the
Site. These flows will be left unaltered, and will have no impact on the runoff from the site.

Sub-basin E-OS4 is located on the very southern edge of the site, along the southern property line. Flows
from the adjacent property are flowing north across the property line onto the Site. These flows will be
captured and routed to an onsite Pond and detained within the stormwater facilities and released below
historic release rates.

4.3  Detention Pond(s)

There are eleven (11) proposed ponds oriented across the proposed development. See the Pond Summary
table as well as conceptual UD-Detention printouts in Appendix D.

The Ponds will be designed and constructed to blend with the surrounding environment as natural features
where feasible.

Flows outfalling from ponds will be released via storm sewer into low tailwater rip rap basins at the bottom
of the slopes that the ponds sit on top of. This is being proposed in addition to drop manholes, to reduce
erosion and scour caused by the velocities of the flows being released.

DC Ponds:

There are four (4) full spectrum ponds being proposed to attenuate flows leaving the site in the Big Dry
Creek Major Drainage Basin. These are ponds; F1, F2, | and J. Overdetention due to basin transfer is to be
provided.

CW Ponds:

There are two (2) full spectrum ponds being proposed to attenuate flows leaving the site in the Cottonwood
Creek Major Drainage Basin. These are ponds; A, and B. Overdetention due to basin transfer is to be
provided.

10
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HC Ponds:

There are five (5) full spectrum Ponds being proposed to provide water quality for flows leaving the site in
the Happy Canyon Creek Major Drainage Basin. These are ponds; D, E, G, H, and K.

See UD-Detention Outputs in Appendix D along with Proposed Pond Summary table in Appendix D for
complete Pond design Summary info.

3) CONCLUSIONS

5.1 Impact of Improvements

This proposed Hillcamp residential development follows the assumed/existing drainage patterns shown in
the 1996 MDP For Big Dry Creek & Tributaries by WRC Engineering, the 2012 MDP for Ridgegate
- Cottonwood Creek Drainage Basin by Merrick and Company, and the 2014 Happy Canyon Creek
MDP by Muller Engineering. The proposed ponds’ outlet structure for each major drainage basin will be
sized to release 90% or below the historic release for each major drainage basins’ downstream existing
design points. The proposed ponds in the Happy Canyon major drainage basin are also designed for over-
detention that includes the flows from the OS basins even though they cannot reach the pond. Therefore,
this proposed Hillcamp residential development will have no adverse impact on quantity, quality, or timing
of stormwater discharges to its downstream tributary historic drainage systems.

5.2  Compliance with Applicable Criteria

This hydrologic analysis indicates that the proposed improvements will comply with the applicable drainage
criteria for the “Storm Drainage Design and Technical Criteria” by Douglas County, Mile High Flood
District “Urban Storm Drainage Criteria Manual”, and will be consistent with the three (3) Major
Drainageway MDP’s that have been referenced throughout the report.

6 REFERENCES

1. BigDry Creek (ARAPCO) AND TRIUBTARIES, MAJOR DRAINAGE PLANNING, PHASE A,
EVALUATION OF ALTERNATIVES REPORT; WRC ENGINEERING, July 1996.

2. MASTER DRAINAGE PLAN FOR RIDGEGATE — COTTONWOOD CREEK DRAINAGE
BASIN; Merrick and Company, January 2012.

3. HAPPY CANYON CREEK MAJOR DRAINAGEWAY PLAN; Muller Engineering, March 2014

4. PHASE Ill DRAINAGE REPORT FOR HILLCAMP TRAIL; JR Engineering, In review at time
of this report.

5. Ridgegate — Section 22, Filing No.1 Phase 3 Drainage Report —; Calibre Engineering, January 2017.

6. Storm Drainage Design and Technical Criteria; Douglas County, Updated June 2022.

7. Urban Storm Drainage Criteria Manual Volumes 1, Il and IlI; Mile High Flood District, Updated
January 2016.

8. CDPS General Permit COR090000, Stormwater Discharges Associated With Municipal Separate
Storm Sewers (MS4s), Authorization to Discharge Under the Colorado Discharge Permit System:;
Colorado Department of Public Health and Environment, Effective May 2018.
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For information and questions about this Flood Insurance Rate Map (FIRM), available products associated with
this FIRM, including historic versions, the current map date for each FIRM panel, how to order products,

or the National Flood Insurance Program (NFIP) in general, please call the FEMA Map Information eXchange at
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Available products may include previously issued Letters of Map Change, a Flood Insurance Study Report,

and/or digital versions of this map. Many of these products can be ordered or obtained directly from the website.

Communities annexing land on adjacent FIRM panels must obtain a current copy of the adjacent panel as well
as the current FIRM Index. These may be ordered directly from the Flood Map Service Center at the number
listed above.

For community and countywide map dates, refer to the Flood Insurance Study Report for this jurisdiction.

To determine if flood insurance is available in this community, contact your Insurance agent or call the National
Flood Insurance Program at 1-800-638-6620.
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FIGURE 11

Custom Soil Resource Report
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Custom Soil Resource Report
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MAP INFORMATION

The soil surveys that comprise your AOl were mapped at scales
ranging from 1:20,000 to 1:24,000.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: Castle Rock Area, Colorado
Survey Area Data: Version 16, Aug 24, 2023

Soil Survey Area: Golden Area, Colorado, Parts of Denver,
Douglas, Jefferson, and Park Counties
Survey Area Data: Version 18, Aug 24, 2023

Your area of interest (AOI) includes more than one soil survey
area. These survey areas may have been mapped at different
scales, with a different land use in mind, at different times, or at
different levels of detail. This may result in map unit symbols, soil
properties, and interpretations that do not completely agree
across soil survey area boundaries.

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

Date(s) aerial images were photographed: Mar 1, 2023—Sep 1,
2023

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background




Table—Hydrologic Soil Group (Mesa Tops)

Custom Soil Resource Report

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

FoB Fondis clay loam,1t03 |C 108.7 9.2%
percent slopes

FoD Fondis clay loam,3t0 9 |C 2001 16.9%
percent slopes

Fu Fondis-Kutch association | C 137.3 11.6%

Hg Hilly gravelly land D 429.8 36.4%

Lo Loamy alluvial land C 6.2 0.5%

RmE Renohill-Buick complex, |D 239.0 20.2%
5 to 25 percent slopes

Sv Stony steep land D 50.3 4.3%

Subtotals for Soil Survey Area 1,171.5 99.1%

Totals for Area of Interest 1,182.2 100.0%

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

27 Denver clay loam, 5t09 |C 5.2 0.4%
percent slopes

144 Rooney-Rock outcrop D 5.4 0.5%
complex, 50 to 70
percent slopes

Subtotals for Soil Survey Area 10.6 0.9%

Totals for Area of Interest 1,182.2 100.0%

Rating Options—Hydrologic Soil Group (Mesa Tops)

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified
Tie-break Rule: Higher
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Subdivision: Hillcamp Existing Project No.:  15950.12
Location: Lone Tree Date: 12/12/25
EXISTING SUB-BASIN SUMMARY TABLE
Tributary Area Percent t. Qg Qi00
Sub-basin (acres) Impervious | Cs Cio0 (min)| (cfs) (cfs)
DC-E1 17.36 5.0% 0.08 0.50 19.2 3.9 45.8
DC-E2 19.50 5.0% 0.08 0.50 19.3 4.3 51.2
DC-E3 59.92 5.5% 0.08 0.51 29.7 11.0 124.3
DC-E4 4.77 5.0% 0.08 0.50 17.6 1.1 13.2
DC-E5 35.57 5.0% 0.08 0.50 37.0 5.5 64.4
DC-E6 17.18 5.0% 0.08 0.50 31.3 2.9 34.5
DC-E7 5.51 5.0% 0.08 0.50 17.7 1.3 15.1
DC-E8 7.98 5.0% 0.08 0.50 27.4 1.5 17.3
DC-E9 17.27 5.0% 0.08 0.50 31.2 2.9 34.7
BIG DRY CREEK TRIBUTARY 185.06 5.1% -- -- --- 34.40 400.40
W-E1 9.49 5.0% 0.08 0.50 27.0 1.8 20.8
WILLOW CREEK TRIBUTARY 9.49 8.6% -- -- --- 1.76 20.76
CW-E1 22.00 5.0% 0.08 0.50 23.1 4.4 52.6
CW-E2 37.79 5.0% 0.08 0.50 28.6 6.8 80.0
CW-E3 40.22 5.0% 0.08 0.50 33.2 6.6 77.8
CW-E4 9.84 5.1% 0.08 0.50 18.2 2.3 26.6
CW-E5 5.56 8.6% 0.10 0.52 14.6 2.0 17.3
COTTONWOOD CREEK TRIBUTARY 115.41 6.6% -—- -—- --- 22.04 254.28
HC-E1 12.39 8.6% 0.10 0.52 18.8 3.9 34.0
HC-E2 9.33 6.8% 0.09 0.51 26.9 2.0 20.8
HC-E3 13.89 6.2% 0.09 0.51 27.7 2.9 30.3
HC-E4 66.76 6.4% 0.09 0.51 38.5 114 119.5
HC-E5 8.00 7.8% 0.10 0.52 25.4 2.0 18.5
HC-E6 2.61 8.0% 0.10 0.52 21.9 0.7 6.6
HC-E7 2.37 6.6% 0.09 0.51 16.9 0.7 6.7
HC-E8 3.71 6.8% 0.09 0.51 23.1 0.9 9.0
HC-ES 8.70 5.0% 0.08 0.50 27.1 1.6 19.0
HC-E10 4.35 5.0% 0.08 0.50 21.4 0.9 10.8
HC-E11 10.34 5.0% 0.08 0.50 23.9 2.1 24.2
HAPPY CANYON CREEK TRIBUTARY 142.45 5.2% -- -- --- 29.06 299.36
E-OS1 20.86 5.0% 0.08 0.50 27.0 3.9 45.6
E-OS2 41.99 5.0% 0.08 0.50 41.1 6.0 71.3
E-OS3 1.70 5.0% 0.08 0.50 24.3 0.3 3.9
E-OS4 3.74 5.1% 0.08 0.51 25.0 0.8 8.6
OFFSITE TOTAL 68.29 8.7% - - - 11.03 129.52
E-UD1 3.60 5.0% 0.08 0.50 19.9 0.8 9.3
E-UD2 23.37 5.0% 0.08 0.50 28.6 4.2 49.4
E-UD3 10.60 5.0% 0.08 0.50 21.4 2.2 26.4
UNDETAINED TOTAL 37.57 5.3% - - - 6.41 75.74
Total 558.27 6.0% - - - 104.70 | 1180.07

C:\Users\PoseyB\DC\ACCDocs\JR Engineering\15

95012\Project Files\Excel\Drainage\2025-01-23 1595012 EX Rational.xIsm
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DESIGN POINT TABLE

Qs Qi00
Design Point (cfs) (cfs)
1 3.9 45.8
2 4.3 51.2
3 11.0 124.3
4 1.1 13.1
5 5.5 64.4
6 8.7 50.0
7 2.9 34.5
8.1 10.8 80.3
9 1.3 15.2
10 1.5 17.3
11 2.9 34.7
12 6.0 713
13 1.0 9.5
14 2.4 21.4
15 53 53.4
16 7.7 80.8
17 7.5 78.8
18 2.9 27.2
19 1.9 17.2
20 0.3 4.0
21 3.4 335
22 1.7 20.4
23 2.5 30.0
24 1.0 8.8
25 10.0 118.1
26.1 10.8 124.9
27 1.5 18.1
28 0.5 6.4
29 0.6 6.6
30 0.7 8.8
31 4.2 49.4
32.1 20.3 248.3
33 2.2 26.4
34 1.6 19.0
35 1.0 10.9
36 2.1 24.2

C:\Users\PoseyB\DC\ACCDocs\JR Engineering\1595012\Project Files\Excel\Drainage\2025-01-23 1595012 EX Rational.xlsm
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COMPOSITE % IMPERVIOUS CALCULATIONS
Project Name: Hillcamp
Subdivision: Hillcamp Existing Project No.: 15950.12
Location: Lone Tree Calculated By: BMP
Checked By: KAC
Date: 12/12/25

SFH-RURAL Asphalt Gravel-Low Traffic/Substations Undisturbed Native Grasses N B
Basins Total Weighted
Basin ID Total Area (ac) % Imp. Area (ac) Weighted % Imp. % Imp. Area (ac) Weighted % Imp. % Imp. Area (ac) Weighted % Imp. % Imp. Area (ac) Weighted % Imp. % Imp.
DC-E1 17.36 35% 0.00 0.0% 95% 0.00 0.0% 60% 0.00 0.0% 5% 17.36 5.0% 5.0%
DC-E2 19.50 35% 0.00 0.0% 95% 0.00 0.0% 60% 0.00 0.0% 5% 19.50 5.0% 5.0%
DC-E3 59.92 35% 0.00 0.0% 95% 0.00 0.0% 60% 0.50 0.5% 5% 59.42 5.0% 5.5%
DC-E4 4.77 35% 0.00 0.0% 95% 0.00 0.0% 60% 0.00 0.0% 5% 4.77 5.0% 5.0%
DC-E5 35.57 35% 0.00 0.0% 95% 0.00 0.0% 60% 0.00 0.0% 5% 35.57 5.0% 5.0%
DC-E6 17.18 35% 0.00 0.0% 95% 0.00 0.0% 60% 0.00 0.0% 5% 17.18 5.0% 5.0%
DC-E7 5.51 35% 0.00 0.0% 95% 0.00 0.0% 60% 0.00 0.0% 5% 5.51 5.0% 5.0%
DC-E8 7.98 35% 0.00 0.0% 95% 0.00 0.0% 60% 0.00 0.0% 5% 7.98 5.0% 5.0%
DC-E9 17.27 35% 0.00 0.0% 95% 0.00 0.0% 60% 0.00 0.0% 5% 17.27 5.0% 5.0%
BIG DRY CREEK TRIBUTARY 185.06 5.15%
W-EL 9.49 35% 0.00 0.0% 95% 0.00 0.0% | 0% 062 3.9% | 5% 887 4.7% 8.6%
WILLOW CREEK TRIBUTARY 9.49 8.59%
CW-E1 22.00 35% 0.00 0.0% 95% 0.00 0.0% 60% 0.70 1.9% 5% 21.30 4.8% 6.8%
CW-E2 37.79 35% 0.00 0.0% 95% 0.00 0.0% 60% 0.80 1.3% 5% 36.99 4.9% 6.2%
CW-E3 40.22 35% 0.00 0.0% 95% 0.00 0.0% 60% 1.00 1.5% 5% 39.22 4.9% 6.4%
CW-E4 9.84 35% 0.00 0.0% 95% 0.00 0.0% 60% 0.50 3.0% 5% 9.34 4.7% 7.8%
CW-ES 5.56 35% 0.00 0.0% 95% 0.00 0.0% 60% 0.30 3.2% 5% 5.26 4.7% 8.0%
COTTONWOOD CREEK TRIBUTARY 115.41 6.57%
HC-E1 12.39 35% 0.00 0.0% 95% 0.03 0.2% 60% 0.36 1.7% 5% 12.00 4.8% 6.8%
HC-E2 9.33 35% 0.00 0.0% 95% 0.00 0.0% 60% 0.00 0.0% 5% 9.33 5.0% 5.0%
HC-E3 13.89 35% 0.00 0.0% 95% 0.00 0.0% 60% 0.00 0.0% 5% 13.89 5.0% 5.0%
HC-E4 66.76 35% 0.00 0.0% 95% 0.00 0.0% 60% 0.00 0.0% 5% 66.76 5.0% 5.0%
HC-E5 8.00 35% 0.00 0.0% 95% 0.00 0.0% 60% 0.00 0.0% 5% 8.00 5.0% 5.0%
HC-E6 2.61 35% 0.00 0.0% 95% 0.00 0.0% 60% 0.00 0.0% 5% 2.61 5.0% 5.0%
HC-E7 2.37 35% 0.00 0.0% 95% 0.00 0.0% 60% 0.00 0.0% 5% 2.37 5.0% 5.0%
HC-E8 3.71 35% 0.00 0.0% 95% 0.00 0.0% 60% 0.00 0.0% 5% 3.71 5.0% 5.0%
HC-E9 8.70 35% 0.00 0.0% 95% 0.00 0.0% 60% 0.00 0.0% 5% 8.70 5.0% 5.0%
HC-E10 4.35 35% 0.00 0.0% 95% 0.00 0.0% 60% 0.08 1.1% 5% 4.27 4.9% 6.0%
HC-E11 10.34 35% 0.00 0.0% 95% 0.00 0.0% 60% 0.00 0.0% 5% 10.34 5.0% 5.0%
HAPPY CANYON CREEK TRIBUTARY 142.45 5.19%
E-OS1 20.86 35% 6.79 11.4% 95% 0.40 1.8% 60% 0.00 0.0% 5% 13.67 3.3% 16.5%
E-0S2 41.99 35% 0.00 0.0% 95% 0.00 0.0% 60% 0.00 0.0% 5% 41.99 5.0% 5.0%
E-0S3 170 35% 0.00 0.0% 95% 0.00 0.0% 60% 0.00 0.0% 5% 1.70 5.0% 5.0%
E-054 3.74 35% 0.00 0.0% 95% 0.00 0.0% 60% 0.22 3.5% 5% 3.52 4.7% 8.2%
OFFSITE TOTAL 68.29 8.69%
E-UD1 3.60 35% 0.00 0.0% 95% 0.00 0.0% 60% 0.20 3.3% 5% 3.40 4.7% 8.1%
E-UD2 23.37 35% 0.00 0.0% 95% 0.00 0.0% 60% 0.00 0.0% 5% 2337 5.0% 5.0%
E-UD3 10.60 35% 0.00 0.0% 95% 0.00 0.0% 60% 0.00 0.0% 5% 10.60 5.0% 5.0%
UNDETAINED TOTAL 37.57 5.29%
SITE TOTAL 558.27 5.95%

yB\DC\ACCDOCS\UR \Project Files\Excel\Ds 1595012 EX Rational.xlsm Page 10f 1 12/11/2025




Subdivision: Hillcamp Existing
Location: Lone Tree

COMPOSITE RUNOFF COEFFICIENT CALCULATIONS

Project Name: Hillcamp

Project No.: 15950.12

Calculated By: BMP

Checked By: KAC

Date: 12/12/25

Hydrologic Soil Group [Hydrologic Soil Group Minor Coefficients Major Coefficients
Total Area Basins Total Weighted % Imp. 9 9 9 Bas-ins Total Ba-sins Total
Basin ID (ac) AreaA|AreaB|AreaC/D| %A | %B |%C/D Con Cos Coco Caoon Cuoos Ciooco Weighted C; Weighted C,,
(ac) (ac) (ac) (ac) | (ac) | (ac) " . g ! ' '
DC-E1 17.36 5.0% 0.00 | 0.00 17.36 0% | 0% [100%| 0.02 0.03 0.08 0.15 0.45 0.50 0.08 0.50
DC-E2 19.50 5.0% 0.00 | 0.00 19.50 0% | 0% [ 100%| 0.02 0.03 0.08 0.15 0.45 0.50 0.08 0.50
DC-E3 59.92 5.5% 0.00 | 0.00 59.92 0% | 0% [ 100%| 0.02 0.04 0.08 0.15 0.45 0.51 0.08 0.51
DC-E4 4.77 5.0% 0.00 | 0.00 4.77 0% | 0% [100%| 0.02 0.03 0.08 0.15 0.45 0.50 0.08 0.50
DC-ES 35.57 5.0% 0.00 | 0.00 35.57 0% | 0% [ 100%| 0.02 0.03 0.08 0.15 0.45 0.50 0.08 0.50
DC-E6 17.18 5.0% 0.00 | 0.00 17.18 0% | 0% [ 100%| 0.02 0.03 0.08 0.15 0.45 0.50 0.08 0.50
DC-E7 5.51 5.0% 0.00 | 0.00 5.51 0% | 0% [ 100%| 0.02 0.03 0.08 0.15 0.45 0.50 0.08 0.50
DC-E8 7.98 5.0% 0.00 | 0.00 7.98 0% | 0% [ 100%| 0.02 0.03 0.08 0.15 0.45 0.50 0.08 0.50
DC-E9 17.27 5.0% 0.00 | 0.00 17.27 0% | 0% |[100%| 0.02 0.03 0.08 0.15 0.45 0.50 0.08 0.50
W-E1 9.49 8.6% 0.00 | 0.00 9.49 0% | 0% |[100%| 0.04 0.06 0.10 0.18 0.47 0.52 0.10 0.52
CW-E1 22.00 6.8% 0.00 | 0.00 22.00 0% | 0% [ 100%| 0.03 0.05 0.09 0.16 0.46 0.51 0.09 0.51
CW-E2 37.79 6.2% 0.00 | 0.00 37.79 0% | 0% [ 100%| 0.03 0.04 0.09 0.16 0.46 0.51 0.09 0.51
CW-E3 40.22 6.4% 0.00 | 0.00 40.22 0% | 0% [ 100%| 0.03 0.04 0.09 0.16 0.46 0.51 0.09 0.51
CW-E4 9.84 7.8% 0.00 | 0.00 9.84 0% | 0% [ 100%| 0.03 0.05 0.10 0.17 0.46 0.52 0.10 0.52
CW-E5 5.56 8.0% 0.00 0.00 5.56 0% 0% | 100% 0.03 0.05 0.10 0.17 0.46 0.52 0.10 0.52
HC-E1 12.39 6.8% 0.00 0.00 12.39 0% 0% | 100% 0.03 0.05 0.09 0.16 0.46 0.51 0.09 0.51
HC-E2 9.33 5.0% 0.00 0.00 9.33 0% 0% | 100% 0.02 0.03 0.08 0.15 0.45 0.50 0.08 0.50
HC-E3 13.89 5.0% 0.00 0.00 13.89 0% 0% | 100% 0.02 0.03 0.08 0.15 0.45 0.50 0.08 0.50
HC-E4 66.76 5.0% 0.00 0.00 66.76 0% 0% | 100% 0.02 0.03 0.08 0.15 0.45 0.50 0.08 0.50
HC-E5 8.00 5.0% 0.00 0.00 8.00 0% 0% | 100% 0.02 0.03 0.08 0.15 0.45 0.50 0.08 0.50
HC-E6 2.61 5.0% 0.00 0.00 2.61 0% 0% | 100% 0.02 0.03 0.08 0.15 0.45 0.50 0.08 0.50
HC-E7 2.37 5.0% 0.00 0.00 2.37 0% 0% | 100% 0.02 0.03 0.08 0.15 0.45 0.50 0.08 0.50
HC-E8 3.71 5.0% 0.00 0.00 3.71 0% 0% | 100% 0.02 0.03 0.08 0.15 0.45 0.50 0.08 0.50
HC-E9 8.70 5.0% 0.00 0.00 8.70 0% 0% | 100% 0.02 0.03 0.08 0.15 0.45 0.50 0.08 0.50
HC-E10 4.35 6.0% 0.00 0.00 4.35 0% 0% | 100% 0.02 0.04 0.08 0.16 0.45 0.51 0.08 0.51
HC-E11 10.34 5.0% 0.00 0.00 10.34 0% 0% | 100% 0.02 0.03 0.08 0.15 0.45 0.50 0.08 0.50
E-OS1 20.86 16.5% 0.00 0.00 20.86 0% 0% | 100% 0.09 0.12 0.17 0.24 0.50 0.55 0.17 0.55
E-OS2 41.99 5.0% 0.00 0.00 41.99 0% 0% | 100% 0.02 0.03 0.08 0.15 0.45 0.50 0.08 0.50
E-OS3 1.70 5.0% 0.00 0.00 1.70 0% 0% | 100% 0.02 0.03 0.08 0.15 0.45 0.50 0.08 0.50
E-OS4 3.74 8.2% 0.00 0.00 3.74 0% 0% | 100% 0.04 0.06 0.10 0.17 0.47 0.52 0.10 0.52
E-UD1 3.60 8.1% 0.00 0.00 3.60 0% 0% | 100% 0.04 0.06 0.10 0.17 0.46 0.52 0.10 0.52
E-UD2 23.37 5.0% 0.00 0.00 23.37 0% 0% | 100% 0.02 0.03 0.08 0.15 0.45 0.50 0.08 0.50
E-UD3 10.60 5.0% 0.00 0.00 10.60 0% 0% | 100% 0.02 0.03 0.08 0.15 0.45 0.50 0.08 0.50
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STANDARD FORM SF-2

TIME OF CONCENTRATION
Subdivision: Hillcamp Project Name: Hillcamp
Location: Lone Tree Project No.: 15950.12
Calculated By: BMP
Checked By: KAC
Date: 12/12/25
SUB-BASIN INITIAL/OVERLAND TRAVEL TIME tc CHECK
DATA (1)) (T) (URBANIZED BASINS) FINAL
BASIN D.A. | Impervious Cs Ci00 L S, t; L, S K VEL. t, COMP. t TOTAL Urbanized t . t,

ID (ac) (%) (ft) (%) (min) (ft) (%) (ft/s) (min) (min) LENGTH (ft) (min) (min)
DC-E1 17.36 5.00% 0.08 0.50 300f 7.55% 16.4 480 17.20% 7 2.9 2.8 19.2 780.0 27.1 19.19
DC-E2 19.50 5.00% 0.08 0.50 300| 10.00% 15.0 600| 11.00% 7 2.3 4.3 19.3 900.0 28.3 19.29
DC-E3 59.92 5.46% 0.08 0.51 300f 7.00% 16.8 1720( 10.00% 7 2.2 13.0 29.7 2020.0 34.4 29.73
DC-E4 4.77 5.00% 0.08 0.50 300f 7.00% 16.8 164| 30.00% 7 3.8 0.7 17.6 464.0 25.7 17.56
DC-E5 35.57 5.00% 0.08 0.50 300 3.67% 20.9 1800 6.77% 7 1.8 16.5 37.3 2100.0 37.0 37.04
DC-E6 17.18 5.00% 0.08 0.50 300f 2.30% 24.3 1350 14.30% 7 2.6 8.5 32.8 1650.0 31.3 31.28
DC-E7 5.51 5.00% 0.08 0.50 300 8.86% 15.6 320f 13.00% 7 2.5 2.1 17.7 620.0 26.7 17.70
DC-E8 7.98 5.00% 0.08 0.50 300( 4.49% 19.5 1005 9.09% 7 2.1 7.9 27.4 1305.0 30.9 27.44
DC-E9 17.27 5.00% 0.08 0.50 300 4.36% 19.7 1488 9.54% 7 2.2 11.5 31.2 1788.0 33.4 31.17
W-E1 9.49 8.59% 0.10 0.52 217 0.76% 29.0 595 15.79% 7 2.8 3.6 32.5 812.0 27.0 26.99
CW-E1 22.00 6.75% 0.09 0.51 300 4.10% 19.8 390 8.10% 7 2.0 3.3 23.1 690.0 27.1 23.09
CW-E2 37.79 6.16% 0.09 0.51 300f 5.00% 18.6 1145 7.56% 7 1.9 9.9 28.6 1445.0 32.0 28.56
CW-E3 40.22 6.37% 0.09 0.51 300( 4.96% 18.7 1700 7.72% 7 1.9 14.6 33.2 2000.0 35.2 33.24
CW-E4 9.84 7.79% 0.10 0.52 300 7.35% 16.2 264 9.60% 7 2.2 2.0 18.2 564.0 26.1 18.24
CW-E5 5.56 7.97% 0.10 0.52 300| 12.50% 13.6 139| 11.44% 7 2.4 1.0 14.6 439.0 25.3 14.57
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STANDARD FORM SF-2

TIME OF CONCENTRATION
Subdivision: Hillcamp Project Name: Hillcamp
Location: Lone Tree Project No.: 15950.12
Calculated By: BMP
Checked By: KAC
Date: 12/12/25
SUB-BASIN INITIAL/OVERLAND TRAVEL TIME tc CHECK
DATA (1)) (T) (URBANIZED BASINS) FINAL
BASIN D.A. | Impervious Cs Ci00 L S, t; L, S K VEL. t, COMP. t TOTAL Urbanized t . t,

ID (ac) (%) (ft) (%) (min) (ft) (%) (ft/s) (min) (min) LENGTH (ft) (min) (min)
HC-E1 12.39 6.80% 0.09 0.51 500( 13.92% 17.1 263| 13.65% 7 2.6 1.7 18.8 763.0 26.0 18.78
HC-E2 9.33 5.00% 0.08 0.50 500 4.11% 25.9 429] 18.33% 7 3.0 2.4 28.3 929.0 26.9 26.87
HC-E3 13.89 5.00% 0.08 0.50 500( 5.43% 23.7 538 10.16% 7 2.2 4.0 27.7 1038.0 28.1 27.67
HC-E4 66.76 5.00% 0.08 0.50 500 5.71% 23.3 1958 6.37% 7 1.8 18.5 41.7 2458.0 38.5 38.48
HC-E5 8.00 5.00% 0.08 0.50 500 5.91% 23.0 334 10.82% 7 2.3 2.4 25.4 834.0 26.9 25.42
HC-E6 2.61 5.00% 0.08 0.50 400] 5.49% 21.1 166| 23.00% 7 3.4 0.8 21.9 566.0 25.7 21.90
HC-E7 2.37 5.00% 0.08 0.50 261 6.27% 16.3 135| 30.00% 7 3.8 0.6 16.9 396.0 25.6 16.88
HC-E8 3.71 5.00% 0.08 0.50 413] 5.19% 21.8 300f 30.00% 7 3.8 1.3 23.1 713.0 26.1 23.12
HC-E9 8.70 5.00% 0.08 0.50 500 4.89% 24.5 510 20.20% 7 3.1 2.7 27.2 1010.0 27.1 27.10
HC-E10 4.35 6.01% 0.08 0.51 300 4.41% 19.5 215 6.99% 7 1.9 1.9 21.4 515.0 26.4 21.41
HC-E11 10.34 5.00% 0.08 0.50 500f 5.99% 22.9 91 4.61% 7 1.5 1.0 23.9 591.0 25.9 23.91
E-OS1 20.86 16.49% 0.17 0.55 500 3.71% 24.4 670 6.77% 7 1.8 6.1 30.5 1170.0 27.0 26.99
E-OS2 41.99 5.00% 0.08 0.50 500f 9.00% 20.0 2564 7.64% 7 1.9 22.1 42.1 3064.0 41.1 41.09
E-OS3 1.70 5.00% 0.08 0.50 300 2.72% 23.0 150 7.94% 7 2.0 1.3 24.3 450.0 26.1 24.28
E-OS4 3.74 8.24% 0.10 0.52 300 2.37% 23.5 607 86.00% 7 6.5 1.6 25.0 907.0 25.7 25.01
E-UD1 3.60 8.06% 0.10 0.52 300 4.33% 19.3 67 6.69% 7 1.8 0.6 19.9 367.0 25.1 19.88
E-UD2 23.37 5.00% 0.08 0.50 300| 27.89% 10.7 1375 3.33% 7 1.3 17.9 28.6 1675.0 38.1 28.62
E-UD3 10.60 5.00% 0.08 0.50 500 11.92% 18.2 589 20.30% 7 3.2 3.1 21.4 1089.0 27.4 21.36
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Hillcamp Existing

STANDARD FORM SF-3
STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name: Hillcamp

Project No.: 15950.12

Location: Lone Tree

Calculated By: BMP

Design Storm: 5-Year P1=146in/hr Checked By: KAC
Date: 12/12/25
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
_ £
= g ~ £ - |8
STREET e a | 2| 8| 2|35l = |l o | = Y Rl g & < L REVARIS
5 sl S| 8l E S| S glElS|s|8 eSS g H 3 HE
7 ] 3 c £ < £ S1=| = sl & | gl=ls| g 2 L & 2=
a 3 < 2 PO ) - ole | 6 [ Z]o|dbla]|dlb % & 3 Sl
TOTAL UNDEVELOPED RUNOFF FROM BASIN DC-E1
1 DC-E1| 17.36) 008 192| 13 29| 39 FLOWS TO LOCAL UNNAMED CREEK ALONG DEER MEADOW LANE AT DP 1
TOTAL UNDEVELOPED RUNOFF FROM BASIN DC-E2
2 DC-E2| 1950 0.08] 193] 15 29| 43 FLOWS TO LOCAL UNNAMED CREEK ALONG MACARTHUR DRIVE AT DP 2
TOTAL UNDEVELOPED RUNOFF FROM BASIN DC-E3
3 DC-E3| 59.92| 008 297 48 2.3] 11.0] FLOWS TO LOCAL UNNAMED CREEK ALONG MACARTHUR DRIVE AT DP 3
TOTAL UNDEVELOPED RUNOFF FROM BASIN DC-E4
4 DC-E4| 477| 008 176 04 31| 11 FLOWS TO LOCAL UNNAMED CREEK ALONG MACARTHUR DRIVE AT DP 4
TOTAL UNDEVELOPED RUNOFF FROM BASIN DC-ES
5 DC-E5| 3557| 0.08 370 27 20/ 55 FLOWS TO LOCAL UNNAMED CREEK ALONG MACARTHUR DRIVE AT DP 5
TOTAL UNDEVELOPED RUNOFF FROM BASIN E-OS1
6 E-051| 20.86| 0.17| 27.0] 3.6 24| 87 FLOWS TO LOCAL UNNAMED CREEK ALONG MACARTHUR DRIVE AT DP 6
TOTAL UNDEVELOPED RUNOFF FROM BASIN DC-E6
7 DC-E6| 17.18) 0.08) 313| 13 22| 29 FLOWS TOWARDS EX RURAL RESIDENTIAL DEVELOPLMENT AT DP 7
SUM OF FLOWS FROM DP 6 & 7
8.1 313 4.86] 2.23| 10.8] FLOWS TOWARDS EX RURAL RESIDENTIAL DEVELOPLMENT AT DP 8.1
TOTAL UNDEVELOPED RUNOFF FROM BASIN DC-E7
9 DC-E7| 551| 008 17.7) 04 31| 13 FLOWS TOWARDS EX RURAL RESIDENTIAL DEVELOPLMENT AT DP 9
TOTAL UNDEVELOPED RUNOFF FROM BASIN DC-E8
10 DC-E8| 7.98) 008 274| 06 24| 15 FLOWS TOWARDS EX RURAL RESIDENTIAL DEVELOPLMENT AT DP 10
TOTAL UNDEVELOPED RUNOFF FROM BASIN DC-E9
11 DC-E9| 17.27| 0.08] 312| 13 22| 29 FLOWS TOWARDS EX RURAL RESIDENTIAL DEVELOPLMENT AT DP 11
TOTAL UNDEVELOPED RUNOFF FROM BASIN E-0S2
12 E-052| 41.99| 0.08] 41.1] 3.2 19| 6.0] FLOWS TOWARDS UNNAMED CREEK ALONG VALLEY ROAD AT DP 12
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DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
. £ _
£ 5 _ £ = &
STREET = a | 2| 8| = |35l = =l v | = 8|5|8|E g g & < z|lz REMARKS
5 = > s £ < < ZlE| S |<S| TSz @ n B S|E
8 2 S S| = |f| £ 2l E1E] 255858 & 8 g 3=
a 3 < 2 o 8} - ol & ) — o |d|bla|ld|L % & 3 S|
TOTAL UNDEVELOPED RUNOFF FROM BASIN E-UD1
13 E-UD1| 360 010 199 04 29| 1.0 FLOWS TOWARDS LOCAL LOW AT DP 13, LEAVES UNDETAINED
TOTAL UNDEVELOPED RUNOFF FROM BASIN W-EL
14 W-E1| 949 010] 270] 10 24| 24 FLOWS TOWARDS WILLOW CREEK AT DP 14
[TOTAL UNDEVELOPED RUNOFF FROM BASIN CW-EL
15 cw-El] 2200] 009 231 20 27| 53 FLOWS TOWARDS COTTONWOOD CREEK AT DP 15
TOTAL UNDEVELOPED RUNOFF FROM BASIN CW-E2
16 cw-g2| 37.79] 009 286 33 24| 77 FLOWS TOWARDS COTTONWOOD CREEK AT DP 16
TOTAL UNDEVELOPED RUNOFF FROM BASIN CW-E3
17 cw-E3| 4022] 009 332| 35 22| 75 FLOWS TOWARDS COTTONWOOD CREEK AT DP 17
TOTAL UNDEVELOPED RUNOFF FROM BASIN CW-E4
18 cw-ga| 984 o010] 182 10 3.0] 29 FLOWS TOWARDS COTTONWOOD CREEK AT DP 18
TOTAL UNDEVELOPED RUNOFF FROM BASIN CW-E5
19 cw-Es| 556 010] 146 06 34] 19 FLOWS TOWARDS COTTONWOOD CREEK AT DP 19
TOTAL UNDEVELOPED RUNOFF FROM BASIN E-OS3
20 e0s3| 170] o0o0s] 243] 01 26| 03 FLOWS TOWARDS COTTONWOOD CREEK AT DP 20
TOTAL UNDEVELOPED RUNOFF FROM BASIN HC-E1
2 HCEl| 1239 009 188 11 30| 34 FLOWS TOWARDS SURREY TRIBUTARY AT DP 21
TOTAL UNDEVELOPED RUNOFF FROM BASIN HC-E2
2 HcE2| 9.33] o008] 269 07 24] 17 FLOWS TOWARDS SURREY TRIBUTARY CREEK AT DP 22
[TOTAL UNDEVELOPED RUNOFF FROM BASIN HC-E3
23 HCE3| 13.89] o08] 277 11 24| 25 FLOWS TOWARDS SURREY TRIBUTARY AT DP 23
[TOTAL UNDEVELOPED RUNOFF FROM BASIN E-OS4
2 £-0s4| 374] 010 250] 04 25] 1.0 FLOWS TOWARDS HC-E3 AT DP 24
[TOTAL UNDEVELOPED RUNOFF FROM BASIN HC-E4
25 HCE4| 66.76] 008] 385 5.1 2.0 10.0 FLOWS TOWARDS SURREY TRIBUTARY AT DP 25
SUM OF FLOWS FROM DP'S 24 & 25
26.1 385] 546] 1.97] 103 FLOWS TOWARDS SURREY TRIBUTARY AT DP 26.1
TOTAL UNDEVELOPED RUNOFF FROM BASIN HC-E5
27 HCE5| 800 008 254 06 25 15 FLOWS TOWARDS SURREY TRIBUTARY AT DP 27
[TOTAL UNDEVELOPED RUNOFF FROM BASIN HC-E6
28 HCE6| 261 008 219 02 27| 05 FLOWS TOWARDS SURREY TRIBUTARY AT DP 28
[TOTAL UNDEVELOPED RUNOFF FROM BASIN HC-E7
29 HCE7| 237] 008  169] 02 31] 06 FLOWS TOWARDS SURREY TRIBUTARY AT DP 29
[TOTAL UNDEVELOPED RUNOFF FROM BASIN HC-E8
30 HCES| 371 008 231 03 27| 07 FLOWS TOWARDS SURREY TRIBUTARY AT DP 30
[TOTAL UNDEVELOPED RUNOFF FROM BASIN E-UD2
31 EUD2| 2337] 008] 286 18 24| 42 FLOWS TOWARDS DP 32.1
SUM OF FLOWS FROM DP'S; 22, 23, 26.1, 27, 28, 29, 30, AND 31
321 385] 1028] 1.97] 203 FLOWS TOWARDS HAPPY CANYON CREEK AT DP 32.1
TOTAL UNDEVELOPED RUNOFF FROM BASIN E-UD3
33 E-UD3| 1060 008] 214 08 28] 22 FLOWS TOWARDS HAPPY CANYON CREEK AT DP 33
TOTAL UNDEVELOPED RUNOFF FROM BASIN HC-E9
34 HCE9| 870 o008 271 07 24| 16 FLOWS TOWARDS HAPPY CANYON CREEK AT DP 34
TOTAL UNDEVELOPED RUNOFF FROM BASIN HC-E10
35 HCElo] 435] 008] 214] 04 28] 1.0 FLOWS TOWARDS EXISTING RURAL RESIDENTIAL DEVELOPMENT TO SOUTH AT DP 35
TOTAL UNDEVELOPED RUNOFF FROM BASIN HC-E11
36 HCE1l] 1034] 008] 239] 08 26] 21 FLOWS TOWARDS EXISTING RURAL RESIDENTIAL DEVELOPMENT TO SOUTH AT DP 36
C:\Users\PoseyB\DC\ACCDocs\UR ject Files\Excel\Dr 1-23 1595012 EX Rational.xlsm Page 20f2 12/11/2025



STANDARD FORM SF-3
STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name: Hillcamp
Subdivision: Hillcamp Existing Project No.: 15950.12
Location: Lone Tree Calculated By: BMP
Design Storm: 100-Year P1=2.6in/hr Checked By: KAC
Date: 12/12/25
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
3
. 5 —
£ g — £ = &
STREET EE o *5(_; § = ;J < _ = = = _ ﬁ = g :_Z;‘ = g g % g = REMARKS
) sl s BlE|S| 2 B |E| 2] = | 8 |zl els g H £ 5|€
@ = 3 c| £ |« £ S =| « £ & g < gl < g 2 SE
8 8l |2|le|b] T | glelb| T | o [d6]d]d]E 2 & k| e
 TOTAL UNDEVELOPED RUNOFF FROM BASIN DC-E1
1 DC-E1)| 17.36/0.50| 19.2| 8.8 5.2 45.8 FLOWS TO LOCAL UNNAMED CREEK ALONG DEER MEADOW LANE AT DP 1
 TOTAL UNDEVELOPED RUNOFF FROM BASIN DC-E2
2 DC-E2| 19.50/0.50| 19.3| 9.8 5.2 512 FLOWS TO LOCAL UNNAMED CREEK ALONG MACARTHUR DRIVE AT DP 2
 TOTAL UNDEVELOPED RUNOFF FROM BASIN DC-E3
3 DC-E3 | 59.92|0.51] 29.7/30.3 4.1 1243 FLOWS TO LOCAL UNNAMED CREEK ALONG MACARTHUR DRIVE AT DP 3
 TOTAL UNDEVELOPED RUNOFF FROM BASIN DC-E4
4 DC-E4| 4.77|0.50| 17.6| 2.4 5.5 131 FLOWS TO LOCAL UNNAMED CREEK ALONG MACARTHUR DRIVE AT DP 4
TOTAL UNDEVELOPED RUNOFF FROM BASIN DC-ES
5 DC-ES5 | 35.57|0.50| 37.0/17.9 3.6 64.4 FLOWS TO LOCAL UNNAMED CREEK ALONG MACARTHUR DRIVE AT DP 5
TOTAL UNDEVELOPED RUNOFF FROM BASIN E-OS1
6 E-OS1| 20.86|0.55| 27.0{115 43 50.0| FLOWS TO LOCAL UNNAMED CREEK ALONG MACARTHUR DRIVE AT DP 6
TOTAL UNDEVELOPED RUNOFF FROM BASIN DC-E6
7 DC-E6| 17.18/0.50| 31.3| 8.7 4.0 345 FLOWS TOWARDS EX RURAL RESIDENTIAL DEVELOPLMENT AT DP 7
SUM OF FLOWS FROM DP 6 & 7
8.1 313] 2017 3.98 80.3 FLOWS TOWARDS EX RURAL RESIDENTIAL DEVELOPLMENT AT DP 8.1
TOTAL UNDEVELOPED RUNOFF FROM BASIN DC-E7
9 DC-E7 5.51/0.50| 17.7| 2.8 5.5 15.2 FLOWS TOWARDS EX RURAL RESIDENTIAL DEVELOPLMENT AT DP 9
TOTAL UNDEVELOPED RUNOFF FROM BASIN DC-E8
10 DC-E8 7.98/0.50| 27.4| 4.0 43 17.3 FLOWS TOWARDS EX RURAL RESIDENTIAL DEVELOPLMENT AT DP 10
TOTAL UNDEVELOPED RUNOFF FROM BASIN DC-E9
11 DC-E9| 17.27|0.50| 31.2| 8.7 4.0 34.7 FLOWS TOWARDS EX RURAL RESIDENTIAL DEVELOPLMENT AT DP 11
TOTAL UNDEVELOPED RUNOFF FROM BASIN E-0S2
12 E-0S2| 41.99/0.50| 41.1]212 3.4 713 FLOWS TOWARDS UNNAMED CREEK ALONG VALLEY ROAD AT DP 12
 TOTAL UNDEVELOPED RUNOFF FROM BASIN E-UD1
13 E-UD1 3.60{0.52| 19.9| 19 5.1 9.5 FLOWS TOWARDS LOCAL LOW AT DP 13. LEAVES UNDETAINED
TOTAL UNDEVELOPED RUNOFF FROM BASIN W-E1
14 W-E1 9.49]/052| 27.0| 4.9 43 214 FLOWS TOWARDS WILLOW CREEK AT DP 14
TOTAL UNDEVELOPED RUNOFF FROM BASIN CW-E1
15 CW-E1] 22.00/0.51| 23.1]113 4.7 53.4 FLOWS TOWARDS COTTONWOOD CREEK AT DP 15
TOTAL UNDEVELOPED RUNOFF FROM BASIN CW-E2
16 CW-E2| 37.79/0.51| 28.6]/19.2 42 80.8 FLOWS TOWARDS COTTONWOOD CREEK AT DP 16
TOTAL UNDEVELOPED RUNOFF FROM BASIN CW-E3
17 CW-E3| 40.22|/0.51| 33.2]205 3.8 78.8 FLOWS TOWARDS COTTONWOOD CREEK AT DP 17
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DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
T
_ $
£ - _ H - |z
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TOTAL UNDEVELOPED RUNOFF FROM BASIN CW-E4
18 CW-E4| 9.84/0.52| 182| 5.1 5.4 27.2 FLOWS TOWARDS COTTONWOOD CREEK AT DP 18
TOTAL UNDEVELOPED RUNOFF FROM BASIN CW-ES
19 CW-E5| 5.56/0.52| 14.6| 2.9 6.0 17.2 FLOWS TOWARDS COTTONWOOD CREEK AT DP 19
TOTAL UNDEVELOPED RUNOFF FROM BASIN E-OS3
20 E-0S3 1.70{0.50| 24.3| 09 4.6 4.0| FLOWS TOWARDS COTTONWOOD CREEK AT DP 20
 TOTAL UNDEVELOPED RUNOFF FROM BASIN HC-E1
21 HC-E1| 12.39/0.51] 18.8| 6.3 5.3 335 FLOWS TOWARDS SURREY TRIBUTARY AT DP 21
 TOTAL UNDEVELOPED RUNOFF FROM BASIN HC-E2
22 HC-E2| 9.33|0.50| 26.9| 4.7 4.4 20.4) FLOWS TOWARDS SURREY TRIBUTARY CREEK AT DP 22
 TOTAL UNDEVELOPED RUNOFF FROM BASIN HC-E3
23 HC-E3| 13.89]|0.50| 27.7| 7.0 43 30.0 FLOWS TOWARDS SURREY TRIBUTARY AT DP 23
TOTAL UNDEVELOPED RUNOFF FROM BASIN E-OS4
24 E-054 3.74/0.52| 25.0| 19 4.5 8.8 FLOWS TOWARDS HC-E3 AT DP 24
TOTAL UNDEVELOPED RUNOFF FROM BASIN HC-E4
25 HC-E4| 66.76]|0.50| 38.5|33.7 3.5 118.1 FLOWS TOWARDS SURREY TRIBUTARY AT DP 25
SUM OF FLOWS FROM DP'S 24 & 25
26.1 38.5| 3559 3.51 124.9 FLOWS TOWARDS SURREY TRIBUTARY AT DP 26.1
TOTAL UNDEVELOPED RUNOFF FROM BASIN HC-ES
27 HC-ES5| 8.00]/0.50| 25.4| 4.0 4.5 18.1 FLOWS TOWARDS SURREY TRIBUTARY AT DP 27
TOTAL UNDEVELOPED RUNOFF FROM BASIN HC-E6
28 HC-E6 2.61/0.50] 219| 13 4.9 6.4] FLOWS TOWARDS SURREY TRIBUTARY AT DP 28
TOTAL UNDEVELOPED RUNOFF FROM BASIN HC-E7
29 HC-E7 2.37/0.50] 169| 12 5.6 6.6 FLOWS TOWARDS SURREY TRIBUTARY AT DP 29
TOTAL UNDEVELOPED RUNOFF FROM BASIN HC-E8
30 HC-E8 3.71/050] 23.1| 19 4.7 8.8 FLOWS TOWARDS SURREY TRIBUTARY AT DP 30
 TOTAL UNDEVELOPED RUNOFF FROM BASIN E-UD2
31 E-UD2| 23.37/0.50| 28.6{11.8 42 49.4 FLOWS TOWARDS DP 32.1
SUM OF FLOWS FROM DP'S; 22, 23, 26.1, 27, 28, 29, 30, AND 31
321 35.6| 67.48 3.68 248.3 FLOWS TOWARDS HAPPY CANYON CREEK AT DP 32.1
TOTAL UNDEVELOPED RUNOFF FROM BASIN E-UD3
33 E-UD3| 10.60/0.50| 21.4| 53 4.9 26.4) FLOWS TOWARDS HAPPY CANYON CREEK AT DP 33
TOTAL UNDEVELOPED RUNOFF FROM BASIN HC-ES
34 HC-E9| 870050 27.1| 4.4 43 19.0] FLOWS TOWARDS HAPPY CANYON CREEK AT DP 34
TOTAL UNDEVELOPED RUNOFF FROM BASIN HC-E10
35 HC-E10] 4.35/0.51| 214| 2.2 49 109 FLOWS TOWARDS EXISTING RURAL RESIDENTIAL DEVELOPMENT TO SOUTH AT DP 35
TOTAL UNDEVELOPED RUNOFF FROM BASIN HC-E11
36 HC-E11] 10.34|0.50| 23.9| 5.2 4.7 24.2 FLOWS TOWARDS EXISTING RURAL RESIDENTIAL DEVELOPMENT TO SOUTH AT DP 36
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Subdivision: Hillcamp Proposed Project No. 15950.12
Location: Lone Tree Date: 12/10/25

PROPOSED SUB-BASIN SUMMARY TABLE

Tributary Area Percent t. Qs Qi00
Sub-basin (acres) Impervious Cs Cioo (min)] (cfs) | (cfs)
DC-P1 4.78 40.3% 0.37 0.65 14.4 5.9 18.7
DC-P2 7.44 35.9% 0.33 0.63 24.4 6.3 215
DC-P3 10.74 33.6% 0.31 0.62 24.1 8.7 30.9
DC-P4 27.71 45.2% 0.41 0.67 26.6 | 27.6 81.0
DC-P5 6.60 38.8% 0.35 0.64 229 6.2 20.2
PROPOSED BIG DRY CREEK TRIBUTARY 57.27 40.7% - - - 48.8 | 153.6
CW-P1 6.48 42.2% 0.38 0.66 27.0 6.0 18.4
CW-P2 23.86 40.5% 0.37 0.65 28.2 ] 20.8 65.6
CW-P3 3.59 22.9% 0.22 0.58 8.0 3.4 15.8
CW-P4 6.28 35.1% 0.32 0.63 14.6 6.8 23.6
PROPOSED COTTONWOOD CREEK TRIBUTARY 40.21 38.4% - - - 31.1 | 105.0
HC-P1 11.72 45.8% 0.41 0.67 22.3] 131 38.0
HC-P2 24.18 45.8% 0.41 0.67 23.2 ] 263 76.7
HC-P3 12.78 48.2% 0.43 0.68 20.7 | 155 43.8
HC-P4 3.97 39.0% 0.35 0.64 8.2 6.0 19.4
HC-P5 7.86 52.1% 0.46 0.70 24.0 9.5 25.5
HC-P6 0.88 56.0% 0.49 0.71 7.9 1.9 4.8
HC-P7 6.50 44.2% 0.40 0.67 13.6 9.0 26.7
HC-P8 5.27 41.7% 0.38 0.65 13.9 6.8 21.1
PROPOSED HAPPY CANYON CREEK TRIBUTARY 73.16 46.2% - - - 88.0 | 255.8
P-AS 2.81 65.0% 0.57 0.75 9.5 6.4 15.2
PROPOSED AMENITY CENTER 2.81 65.0% --- - --- 6.4 15.2
DC-E1 16.72 8.1% 0.10 0.52 23.3 4.5 40.8
DC-E2 13.96 16.4% 0.17 0.55 17.0 7.4 42.7
DC-E3 34.07 12.9% 0.14 0.54 28.1) 114 77.6
DC-E4 3.75 21.2% 0.21 0.57 5.0 3.9 18.9
DC-E5 9.47 7.2% 0.09 0.51 19.2 2.6 25.4
DC-E6 7.71 5.7% 0.08 0.51 30.7 1.4 15.7
DC-E7 4.05 10.8% 0.12 0.53 7.7 2.2 16.6
DC-E8 3.59 10.7% 0.12 0.53 215 1.2 9.3
DC-E8.1 4.43 7.3% 0.09 0.51 15.9 1.4 13.1
DC-E9 5.53 5.0% 0.08 0.50 28.2 1.0 11.8
DC-E9.1 9.68 10.4% 0.12 0.53 21.6 3.2 25.0
MODIFIED EXISTING BIG DRY CREEK TRIBUTARY 112.96 10.9% - - - 40.1 | 296.8
W-E1 9.48 8.6% 0.10 0.52 26.6 2.4 21.6
MODIFIED EXISTING WILLOW CREEK TRIBUTARY 9.48 8.6% - - - 2.4 21.6
CW-E1 21.46 5.9% 0.08 0.51 11.2 6.8 73.3
CW-E2 20.57 8.2% 0.10 0.52 24.0 5.5 49.3
CW-E3 34.33 14.3% 0.15 0.54 29.5] 121 76.8
CW-E4 8.09 6.8% 0.09 0.51 17.6 2.2 22.6
CW-E5 5.56 6.5% 0.09 0.51 18.0 1.5 15.3
MODIFIED EXISTING COTTONWOOD CREEK TRIUBTARY 90.01 9.8% - - - 28.2 | 237.4
HC-E1 12.92 6.5% 0.09 0.51 18.8 3.4 34.9
HC-E2 5.90 5.0% 0.08 0.50 15.6 1.5 17.2
HC-E3 5.91 19.0% 0.19 0.56 19.9 3.2 17.0
HC-E4 21.85 25.7% 0.25 0.59 26.7 | 13.2 56.2
HC-E5 3.28 18.0% 0.18 0.56 21.1 1.7 9.1
HC-E6 1.27 22.1% 0.22 0.57 5.0 1.4 6.4
HC-E7 1.80 21.5% 0.21 0.57 5.0 1.9 9.1
HC-E8 3.01 8.1% 0.10 0.52 5.0 1.5 13.7
HC-E9 6.82 28.3% 0.27 0.60 8.5 7.6 30.6
HC-E10 1.93 23.1% 0.22 0.58 13.0 1.5 7.1
MODIFIED EXISTING HAPPY CANYON CREEK TRIUBTARY 64.69 18.2% - - - 36.8 | 201.3
E-OS1 26.90 8.1% 0.10 0.52 27.7 6.6 59.4
E-OS2 39.78 5.0% 0.08 0.50 41.1 5.7 67.6
E-OS3 1.70 5.0% 0.08 0.50 24.3 0.3 3.9
E-OS4 4.18 7.9% 0.10 0.52 35.5 0.9 8.0
MODIFIED OFFSITE TOTAL 72.56 6.3% - - - 13.5 | 138.9
E-UD1 3.60 8.1% 0.10 0.52 20.7 1.0 9.4
E-UD2 23.35 5.0% 0.08 0.50 28.8 4.2 49.2
E-UD3 10.17 9.8% 0.12 0.52 14.7 3.9 31.8
MODIFIED UNDETAINED TOTAL 37.12 6.6% - - - 9.1 90.3
SITE Total 560.27 20.6% - - --- | 298.0 | 1500.7
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DESIGN POINT TABLE

QS QlDD
Design Point (cfs) (cfs)
P1 4.5 40.8
P2 7.4 42.7
P13 1.0 9.4
P14 2.5 21.5
Al 5.9 18.7
A2 6.0 18.4
A3.1 10.2 31.9
A 0.3 8.4
P15 6.8 73.2
P15.1 7.1 81.6
B1 20.8 65.6
B2 3.4 15.9
B3.1 22.8 74.4
B 0.6 3.8
P16 5.5 49.4
P16.1 6.1 53.2
P17 12.1 76.8
P18 2.2 22.6
P19 1.5 15.3
P20 0.3 4.0
P21 3.4 34.8
P33 3.9 31.8
P34 7.6 30.6
P35 1.5 7.1
G1 13.1 38.0
G2 6.8 23.6
G3.1 18.6 57.0
G 0.5 22.8
P23 3.2 17.0
P23.1 3.7 39.8
H1 26.3 76.7
H 0.6 23.1
P24 0.9 8.0
E2 1.9 4.8
E3.1 1.8 10.3
E4 15.5 43.8
E4.1 13.1 42.4
ES 6.0 19.4
E6.1 16.1 51.8
E 0.5 24.1
P25 13.2 56.2
P26.1 13.8 79.3
D1 9.5 25.5
D 2.2 4.9
P27 1.7 9.1
DE 2.7 29.0
P27.1 4.4 38.1
P30 15 13.8
P22 1.5 17.2
P28 1.3 6.4
P29 1.9 9.1
P31 4.2 49.2
P32.1 27.9 225.8
K1 6.8 21.1
K2 9.0 26.7
K3.1 15.7 47.5
K 0.3 20.0
P36.1 0.3 20.0
J1 6.3 21.5
J 0.3 15.8
P3 11.4 77.6
P3.1 11.7 93.4
P4 3.9 18.9
F1 8.7 30.9
F1.1 3.0 3.0
F2 27.6 81.0
F2.1 23.9 23.9
F3.1 26.9 26.9
P5 2.6 25.4
P5.1 29.5 52.3
P6 6.6 59.4
P7 1.4 15.7
P8.1 7.6 71.6
P10 1.2 9.3
P11 1.0 11.8
11 6.2 20.2
12.1 7.6 37.8
| 17.8 17.8
P11.2 23.5 85.4
P12 5.7 67.6
P9 2.2 16.6
P10.1 1.4 13.1
P11.1 3.2 25.0
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COMPOSITE % IMPERVIOUS CALCULATIONS

ion: _Hillcamp Proposed

Location: _Lone Tree

Project Name: _Hillcamp
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COMPOSITE RUNOFF COEFFICIENT CALCULATIONS

Subdivision: Hillcamp Proposed

Location: Lone Tree

Project Name: Hillcamp

Project No.: 15950.12

Calculated By: BMP

Checked By: KAC

Date: 12/10/25

Hydrologic Soil Group |Hydrologic Soil Groug Minor Coefficients Major Coefficients
Total Area Basins Total Weighted % Imp. | area | Area B| Area ool %a | %e |co Bas.ins Total Ba.sins Total
Basin ID ac) ) Csa Csp Cs,cro Cio0a Ci00,8 Cio0,c/p Weighted C5 Weighted Cy0
(ac) (ac) (ac) (ac) | (ac) | (ac)
DC-P1 4.78 40.3% 0.00 0.00 4.78 0% 0% | 100% 0.27 0.32 0.37 0.42 0.62 0.65 0.37 0.65
DC-P2 7.44 35.9% 0.00 0.00 7.44 0% 0% | 100% 0.23 0.28 0.33 0.39 0.60 0.63 0.33 0.63
DC-P3 10.74 33.6% 0.00 0.00 10.74 0% 0% | 100% 0.21 0.26 0.31 0.37 0.58 0.62 0.31 0.62
DC-P4 27.71 45.2% 0.00 0.00 27.71 0% 0% | 100% 0.31 0.36 0.41 0.46 0.64 0.67 0.41 0.67
DC-P5 6.60 38.8% 0.00 0.00 6.60 0% 0% | 100% 0.26 0.31 0.35 0.41 0.61 0.64 0.35 0.64
CW-P1 6.48 42.2% 0.00 0.00 6.48 0% 0% | 100% 0.29 0.34 0.38 0.44 0.62 0.66 0.38 0.66
CW-P2 23.86 40.5% 0.00 0.00 23.86 0% 0% | 100% 0.27 0.32 0.37 0.43 0.62 0.65 0.37 0.65
CW-P3 3.59 22.9% 0.00 0.00 3.59 0% 0% | 100% 0.13 0.17 0.22 0.29 0.53 0.58 0.22 0.58
CW-P4 6.28 35.1% 0.00 0.00 6.28 0% 0% | 100% 0.23 0.28 0.32 0.38 0.59 0.63 0.32 0.63
HC-P1 11.72 45.8% 0.00 0.00 11.72 0% 0% | 100% 0.32 0.37 0.41 0.47 0.64 0.67 0.41 0.67
HC-P2 24.18 45.8% 0.00 0.00 24.18 0% 0% | 100% 0.32 0.37 0.41 0.47 0.64 0.67 0.41 0.67
HC-P3 12.78 48.2% 0.00 0.00 12.78 0% 0% | 100% 0.34 0.39 0.43 0.49 0.65 0.68 0.43 0.68
HC-P4 3.97 39.0% 0.00 0.00 3.97 0% 0% | 100% 0.26 0.31 0.35 0.41 0.61 0.64 0.35 0.64
HC-P5 7.86 52.1% 0.00 0.00 7.86 0% 0% | 100% 0.38 0.42 0.46 0.52 0.67 0.70 0.46 0.70
HC-P6 0.88 56.0% 0.00 0.00 0.88 0% 0% | 100% 0.41 0.46 0.49 0.55 0.69 0.71 0.49 0.71
HC-P7 6.50 44.2% 0.00 0.00 6.50 0% 0% | 100% 0.30 0.35 0.40 0.46 0.63 0.67 0.40 0.67
HC-P8 5.27 41.7% 0.00 0.00 5.27 0% 0% | 100% 0.28 0.33 0.38 0.44 0.62 0.65 0.38 0.65
P-AS 2.81 65.0% 0.00 0.00 2.81 0% 0% | 100% 0.50 0.54 0.57 0.62 0.73 0.75 0.57 0.75
DC-E1 16.72 8.1% 0.00 0.00 16.72 0% 0% | 100% 0.04 0.06 0.10 0.17 0.46 0.52 0.10 0.52
DC-E2 13.96 16.4% 0.00 0.00 13.96 0% 0% | 100% 0.09 0.12 0.17 0.24 0.50 0.55 0.17 0.55
DC-E3 34.07 12.9% 0.00 0.00 34.07 0% 0% | 100% 0.06 0.09 0.14 0.21 0.49 0.54 0.14 0.54
DC-E4 3.75 21.2% 0.00 0.00 3.75 0% 0% | 100% 0.12 0.16 0.21 0.28 0.53 0.57 0.21 0.57
DC-E5 9.47 7.2% 0.00 0.00 9.47 0% 0% | 100% 0.03 0.05 0.09 0.17 0.46 0.51 0.09 0.51
DC-E6 7.71 5.7% 0.00 0.00 7.71 0% 0% | 100% 0.02 0.04 0.08 0.15 0.45 0.51 0.08 0.51
DC-E7 4.05 10.8% 0.00 0.00 4.05 0% 0% | 100% 0.05 0.08 0.12 0.19 0.48 0.53 0.12 0.53
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Hydrologic Soil Group |Hydrologic Soil Group Minor Coefficients Major Coefficients
Total Area Basins Total Weighted % Imp. | area | Area B| Area ol %a | %e |%co Bas.ins Total Ba.sins Total
Basin ID ac) ) - p Csa Css Cs,crp Cio0,a Ci00,8 Cio0,c/p Weighted C; Weighted Cy0
(ac) (ac) (ac) (ac) | (ac) | (ac)
DC-E8 3.59 10.7% 0.00 0.00 3.59 0% 0% | 100% 0.05 0.08 0.12 0.19 0.48 0.53 0.12 0.53
DC-E8.1 4.43 7.3% 0.00 0.00 4.43 0% 0% | 100% 0.03 0.05 0.09 0.17 0.46 0.51 0.09 0.51
DC-E9 5.53 5.0% 0.00 0.00 5.53 0% 0% | 100% 0.02 0.03 0.08 0.15 0.45 0.50 0.08 0.50
DC-ES.1 9.68 10.4% 0.00 0.00 9.68 0% 0% | 100% 0.05 0.07 0.12 0.19 0.47 0.53 0.12 0.53
W-E1 9.48 8.6% 0.00 0.00 9.48 0% 0% | 100% 0.04 0.06 0.10 0.18 0.47 0.52 0.10 0.52
CW-E1 21.46 5.9% 0.00 0.00 21.46 0% 0% | 100% 0.02 0.04 0.08 0.16 0.45 0.51 0.08 0.51
CW-E2 20.57 8.2% 0.00 0.00 20.57 0% 0% | 100% 0.04 0.06 0.10 0.17 0.47 0.52 0.10 0.52
CW-E3 34.33 14.3% 0.00 0.00 34.33 0% 0% | 100% 0.07 0.10 0.15 0.22 0.49 0.54 0.15 0.54
CW-E4 8.09 6.8% 0.00 0.00 8.09 0% 0% | 100% 0.03 0.05 0.09 0.16 0.46 0.51 0.09 0.51
CW-E5 5.56 6.5% 0.00 0.00 5.56 0% 0% | 100% 0.03 0.04 0.09 0.16 0.46 0.51 0.09 0.51
HC-E1 12.92 6.5% 0.00 0.00 12.92 0% 0% | 100% 0.03 0.04 0.09 0.16 0.46 0.51 0.09 0.51
HC-E2 5.90 5.0% 0.00 0.00 5.90 0% 0% | 100% 0.02 0.03 0.08 0.15 0.45 0.50 0.08 0.50
HC-E3 5.91 19.0% 0.00 0.00 5.91 0% 0% | 100% 0.10 0.14 0.19 0.26 0.51 0.56 0.19 0.56
HC-E4 21.85 25.7% 0.00 0.00 21.85 0% 0% | 100% 0.15 0.20 0.25 0.31 0.55 0.59 0.25 0.59
HC-E5 3.28 18.0% 0.00 0.00 3.28 0% 0% | 100% 0.10 0.13 0.18 0.25 0.51 0.56 0.18 0.56
HC-E6 1.27 22.1% 0.00 0.00 1.27 0% 0% | 100% 0.13 0.17 0.22 0.28 0.53 0.57 0.22 0.57
HC-E7 1.80 21.5% 0.00 0.00 1.80 0% 0% | 100% 0.12 0.16 0.21 0.28 0.53 0.57 0.21 0.57
HC-E8 3.01 8.1% 0.00 0.00 3.01 0% 0% | 100% 0.04 0.06 0.10 0.17 0.46 0.52 0.10 0.52
HC-E9 6.82 28.3% 0.00 0.00 6.82 0% 0% | 100% 0.17 0.22 0.27 0.33 0.56 0.60 0.27 0.60
HC-E10 1.93 23.1% 0.00 0.00 1.93 0% 0% | 100% 0.13 0.17 0.22 0.29 0.53 0.58 0.22 0.58
E-OS1 26.90 8.1% 0.00 0.00 26.90 0% 0% | 100% 0.04 0.06 0.10 0.17 0.46 0.52 0.10 0.52
E-0S2 39.78 5.0% 0.00 0.00 39.78 0% 0% | 100% 0.02 0.03 0.08 0.15 0.45 0.50 0.08 0.50
E-OS3 1.70 5.0% 0.00 0.00 1.70 0% 0% | 100% 0.02 0.03 0.08 0.15 0.45 0.50 0.08 0.50
E-OS4 4.18 7.9% 0.00 0.00 4.18 0% 0% | 100% 0.03 0.05 0.10 0.17 0.46 0.52 0.10 0.52
E-UD1 3.60 8.1% 0.00 0.00 3.60 0% 0% | 100% 0.04 0.06 0.10 0.17 0.46 0.52 0.10 0.52
E-UD2 23.35 5.0% 0.00 0.00 23.35 0% 0% | 100% 0.02 0.03 0.08 0.15 0.45 0.50 0.08 0.50
E-UD3 10.17 9.8% 0.00 0.00 10.17 0% 0% | 100% 0.04 0.07 0.12 0.19 0.47 0.52 0.12 0.52
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STANDARD FORM SF-2
TIME OF CONCENTRATION

Subdivision: Hillcamp Proposed Project Name: Hillcamp
Location: Lone Tree Project No.: 15950.12
Calculated By: BMP
Checked By: KAC
Date: 12/10/25

SUB-BASIN INITIAL/OVERLAND TRAVEL TIME tc CHECK
DATA (T) (Ty) (URBANIZED BASINS) FINAL
BASIN D.A. Hydrologic Impervious Cs Ci00 L S, t; L, S K VEL. t, COMP. t, TOTAL Urbanized t . t,
1D (ac) Soils Group (%) (ft) (%) (min) (ft) (%) (ft/s) (min) (min) LENGTH (ft) (min) (min)

DC-P1 4,78 C/D 40.25% 0.37 0.65 45| 5.78% 5.0 935 1.23% 15 1.7 9.4 14.4 980.0 28.8 14.36
DC-P2 7.44 C/D 35.92% 0.33 0.63 134| 0.24% 25.8 670 3.06% 15 2.6 4.3 30.0 804.0 24.4 24.44
DC-P3 10.74 C/D 33.59% 0.31 0.62 139 3.42% 11.2 1492 1.65% 15 1.9 12.9 24.1 1631.0 34.4 24.11
DC-P4 27.71 C/D 45.23% 0.41 0.67 278 2.00% 16.6 1560 3.00% 15 2.6 10.0 26.6 1838.0 28.1 26.63
DC-P5 6.60 C/D 38.80% 0.35 0.64 85| 2.00% 9.9 1845 2.50% 15 2.4 13.0 22.9 1930.0 32.9 22.86
CW-P1 6.48 C/D 42.22% 0.38 0.66 214 2.20% 14.6 1485 1.77% 15 2.0 12.4 27.0 1699.0 31.3 27.04
CW-P2 23.86 C/D 40.51% 0.37 0.65 62| 3.40% 7.0 2700 2.00% 15 2.1 21.2 28.2 2762.0 40.8 28.17
CW-P3 3.59 C/D 22.86% 0.22 0.58 10| 3.32% 3.4 592 2.00% 15 2.1 4.7 8.0 602.0 27.8 8.02
CW-P4 6.28 C/D 35.13% 0.32 0.63 104 2.00% 11.4 340 1.40% 15 1.8 3.2 14.6 444.0 23.5 14.57
HC-P1 11.72 C/D 45.84% 0.41 0.67 99| 5.94% 6.9 1732 1.55% 15 1.9 15.5 22.3 1831.0 33.2 22.33
HC-P2 24.18 C/D 45.85% 0.41 0.67 132 2.58% 10.5 2003 3.05% 15 2.6 12.7 23.2 2135.0 30.6 23.20
HC-P3 12.78 C/D 48.15% 0.43 0.68 73.7| 3.40% 6.9 2182 3.12% 15 2.6 13.7 20.7 2255.7 30.9 20.66
HC-P4 3.97 C/D 38.97% 0.35 0.64 46 5.50% 5.2 691 6.50% 15 3.8 3.0 8.2 737.0 22.5 8.21
HC-P5 7.86 C/D 52.15% 0.46 0.70 75.5| 3.80% 6.4 1944 1.52% 15 1.8 17.5 24.0 2019.5 33.3 23.95
HC-P6 0.88 C/D 56.02% 0.49 0.71 30| 8.66% 2.9 516 1.35% 15 1.7 4.9 7.9 546.0 20.9 7.87
HC-P7 6.50 C/D 44.20% 0.40 0.67 163| 3.02% 11.3 448 4.46% 15 3.2 2.4 13.6 611.0 20.8 13.61
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STANDARD FORM SF-2
TIME OF CONCENTRATION

Subdivision: Hillcamp Proposed Project Name: Hillcamp
Location: Lone Tree Project No.: 15950.12
Calculated By: BMP
Checked By: KAC
Date: 12/10/25

SUB-BASIN INITIAL/OVERLAND TRAVEL TIME tc CHECK
DATA (T) (Ty) (URBANIZED BASINS) FINAL
BASIN D.A. Hydrologic Impervious Cs Ci00 L S, t; L, S K VEL. t, COMP. t, TOTAL Urbanized t . t,
1D (ac) Soils Group (%) (ft) (%) (min) (ft) (%) (ft/s) (min) (min) LENGTH (ft) (min) (min)
HC-P8 5.27 C/D 41.65% 0.38 0.65 156 2.80% 11.6 507 6.00% 15 3.7 2.3 13.9 663.0 21.2 13.91
P-AS 2.81 C/D 65.00% 0.57 0.75 76| 2.50% 6.2 420 2.00% 15 2.1 3.3 9.5 496.0 17.7 9.49
DC-E1 16.72 C/D 8.09% 0.10 0.52 500| 7.17% 21.1 355| 14.69% 7 2.7 2.2 233 855.0 26.1 23.26
DC-E2 13.96 C/D 16.39% 0.17 0.55 500( 15.34% 15.3 250 11.67% 7 2.4 1.7 17.0 750.0 24.3 17.01
DC-E3 34.07 C/D 12.87% 0.14 0.54 500| 8.21% 19.3 1184| 10.35% 7 2.3 8.8 28.1 1684.0 29.5 28.11
DC-E4 3.75 C/D 21.24% 0.21 0.57 10| 30.00% 1.7 20 30.00% 7 3.8 0.1 1.7 30.0 22.4 5.00
DC-E5 9.47 C/D 7.22% 0.09 0.51 135 5.50% 12.0 875 8.40% 7 2.0 7.2 19.2 1010.0 29.8 19.21
DC-E6 7.71 C/D 5.69% 0.08 0.51 280 2.00% 24.5 1276 14.50% 7 2.7 8.0 32.4 1556.0 30.7 30.73
DC-E7 4.05 C/D 10.80% 0.12 0.53 70| 13.39% 6.3 220| 13.00% 7 2.5 1.5 7.7 290.0 25.1 7.72
DC-E8 3.59 C/D 10.68% 0.12 0.53 370 4.06% 21.4 10 4.06% 7 1.4 0.1 21.5 380.0 24.3 21.49
DC-E8.1 4.43 C/D 7.34% 0.09 0.51 126 3.80% 13.1 420 13.25% 7 2.5 2.7 15.9 546.0 26.7 15.86
DC-E9 5.53 C/D 5.00% 0.08 0.50 500 4.00% 26.2 376 4.46% 7 1.5 4.2 30.4 876.0 28.2 28.21
DC-E9.1 9.68 C/D 10.36% 0.12 0.53 500 7.33% 20.5 196| 19.57% 7 3.1 1.1 21.6 696.0 24.9 21.56
W-E1 9.48 C/D 8.60% 0.10 0.52 217 0.76% 29.0 495| 15.79% 7 2.8 3.0 31.9 712.0 26.6 26.57
CW-E1 21.46 C/D 5.92% 0.08 0.51 58| 6.38% 7.6 437 8.36% 7 2.0 3.6 11.2 495.0 27.6 11.18
CW-E2 20.57 C/D 8.24% 0.10 0.52 500 6.88% 21.3 360 9.87% 7 2.2 2.7 24.0 860.0 26.5 24.03
CW-E3 34.33 C/D 14.34% 0.15 0.54 500 5.95% 21.2 1106 7.99% 7 2.0 9.3 30.5 1606.0 29.5 29.49
CW-E4 8.09 C/D 6.77% 0.09 0.51 300( 10.00% 14.8 345 8.46% 7 2.0 2.8 17.6 645.0 26.8 17.60

C:\Users\PoseyB\DC\ACCDocs\JR Engineering\1595012\Project Files\Excel\Drainage\2025-11-25 1595012 Prop Rational.xIsm Page 2 of 3 12/11/2025



STANDARD FORM SF-2
TIME OF CONCENTRATION

Subdivision: Hillcamp Proposed Project Name: Hillcamp
Location: Lone Tree Project No.: 15950.12
Calculated By: BMP
Checked By: KAC
Date: 12/10/25

SUB-BASIN INITIAL/OVERLAND TRAVEL TIME tc CHECK
DATA (T) (Ty) (URBANIZED BASINS) FINAL
BASIN D.A. Hydrologic Impervious Cs Ci00 L S, t; L, S K VEL. t, COMP. t, TOTAL Urbanized t . t,
1D (ac) Soils Group (%) (ft) (%) (min) (ft) (%) (ft/s) (min) (min) LENGTH (ft) (min) (min)

CW-E5 5.56 C/D 6.48% 0.09 0.51 500| 12.55% 17.7 39| 11.44% 7 2.4 0.3 18.0 539.0 25.1 18.00
HC-E1 12.92 C/D 6.53% 0.09 0.51 500( 13.92% 17.1 263 13.65% 7 2.6 1.7 18.8 763.0 26.1 18.81
HC-E2 5.90 C/D 5.00% 0.08 0.50 170 6.21% 13.2 429| 18.33% 7 3.0 2.4 15.6 599.0 26.9 15.58
HC-E3 5.91 C/D 18.96% 0.19 0.56 351 7.47% 15.9 536 10.13% 7 2.2 4.0 19.9 887.0 25.2 19.86
HC-E4 21.85 C/D 25.74% 0.25 0.59 500| 5.48% 19.7 1015 6.89% 7 1.8 9.2 28.9 1515.0 26.7 26.74
HC-E5 3.28 C/D 17.96% 0.18 0.56 400| 5.62% 18.8 347 12.30% 7 2.5 2.4 21.1 747.0 24.4 21.11
HC-E6 1.27 C/D 22.13% 0.22 0.57 10| 15.96% 2.0 156| 23.50% 7 3.4 0.8 2.8 166.0 22.7 5.00
HC-E7 1.80 C/D 21.54% 0.21 0.57 10| 24.80% 1.8 125| 29.59% 7 3.8 0.5 2.3 135.0 22.7 5.00
HC-E8 3.01 C/D 8.10% 0.10 0.52 10| 12.26% 2.5 340| 26.90% 7 3.6 1.6 4.1 350.0 25.7 5.00
HC-E9 6.82 C/D 28.31% 0.27 0.60 102| 14.58% 6.3 433| 20.74% 7 3.2 2.3 8.5 535.0 22.4 8.54
HC-E10 1.93 C/D 23.08% 0.22 0.58 150( 5.00% 11.4 150 5.00% 7 1.6 1.6 13.0 300.0 23.0 12.99
E-OS1 26.90 C/D 8.12% 0.10 0.52 500 6.77% 21.4 688 6.77% 7 1.8 6.3 27.7 1188.0 29.0 27.73
E-0S2 39.78 C/D 5.00% 0.08 0.50 500 7.67% 21.1 2564 7.67% 7 1.9 22.0 43.1 3064.0 41.1 41.06
E-0S3 1.70 C/D 5.00% 0.08 0.50 300 2.72% 23.0 150 7.94% 7 2.0 1.3 24.3 450.0 26.1 24.28
E-0S4 4.18 C/D 7.89% 0.10 0.52 300 2.35% 23.6 607 0.86% 7 0.6 15.6 39.2 907.0 35.5 35.45
E-UD1 3.60 C/D 8.06% 0.10 0.52 300 4.33% 19.3 148 6.21% 7 1.7 1.4 20.7 448.0 25.6 20.68
E-UD2 23.35 C/D 5.00% 0.08 0.50 311 27.86% 10.9 1375 3.33% 7 1.3 17.9 28.8 1686.0 38.1 28.82
E-UD3 10.17 C/D 9.80% 0.12 0.52 300( 16.70% 12.2 520 23.72% 7 3.4 2.5 14.7 820.0 26.1 14.71
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Subdivision: Hillcamp Proposed
Location: Lone Tree

STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Design Storm: 5-Year P1=1.46in/hr
12/10/25
DIRECT RUNOFF TOTAL RUNOFF
£ 5
STREET o < S — REMARKS
a o g g = S = | g | T
c = = = £ < < - = © < -
20 £ © ] £ = = G S = = G
g g | 8l s = |f] £l ElE2
o o < & W o - g S 8] - g
Pl DC-E1 16.72 0.10 23.3 1.7 2.7 4.5
P2 DC-E2 13.96 0.17 17.0 2.4 3.1 7.4
P13 E-UD1 3.60 0.10 20.7 0.4 2.8 1.0
P14 W-E1 9.48 0.10 26.6 1.0 2.5 2.5
TOTAL DEVELOPED RUNOFF FROM BASIN DC-P1
Al DC-P1 4.78 0.37 14.4 1.7 3.4 5.9 CONVEYED VIA SWALE TO 15" RCP CULVERT AT DP A1. ENTERS POND A
TOTAL DEVELOPED RUNOFF FROM BASIN CW-P1
A2 CW-P1 6.48 0.38 27.0 2.5 2.4 6.0 CONVEYED VIA SWALE TO 15" RCP CULVERT AT DP A2. ENTERS POND A
POND A CUMULATIVE TRIBUTARY FLOWS
A3.1 27.0 4.21] 2.43| 10.2JENTERS POND A
PROPOSED POND A
A 0.3]CONTROLLED RELEASE TO MEET 90% OF HISTORIC RUNOFF AT DOWNSTREAM DP P15
MODIFIED EXISTING SUB- BASIN CW-E1 RUNOFF
P15 CW-E1 21.46 0.08 11.2 1.8 3.8 6.8 FLOWS TO DP P15.1
SUM OF FLOWS FROM PROPOSED POND A AND MODIFIED EXISTING SUB-BASIN CW-E1
P15.1 11.2 1.80| 3.78 7.1JENTERS COTTONWOOD CREEK
TOTAL DEVELOPED RUNOFF FROM BASIN CW-P2
Bl CW-P2 23.86 0.37 28.2 8.8 24| 20.8 CONVEYED VIA SWALE TO 15" RCP CULVERT AT DP B2. ENTERS POND B
TOTAL DEVELOPED RUNOFF FROM BASIN CW-P3
B2 CW-P3 3.59 0.22 8.0 0.8 4.3 3.4 FLOWS VIAS SWALE TO DP B2, ENTERS HILLCAMP DRIVE SYSTEM AT DP B2
POND B CUMULATIVE TRIBUTARY FLOWS
B3.1 28.2 9.56| 2.38| 22.8]ENTERS POND B
PROPOSED POND B
B 0.6JCONTROLLED RELEASE TO MEET 90% OF HISTORIC RUNOFF AT DOWNSTREAM DP P16
MODIFIED EXISTING SUB- BASIN CW-E2 RUNOFF
P16 CW-E2 20.57 0.10 24.0 2.1 2.6 5.5 FLOWS TO DP P16.1
SUM OF FLOWS FROM DP P16 AND POND B RELEASE RATE
P16.1 24.0 2.12| 2.60 6.1JENTERS COTTONWOOD CREEK AT DP B3.2
P17 CW-E3 34.33 0.15 29.5 5.3 23| 121
P18 CW-E4 8.09 0.09 17.6 0.7 3.1 2.2
P19 CW-E5 5.56 0.09 18.0 0.5 3.0 1.5
P20 E-OS3 1.70 0.08 243 0.1 2.6 0.3
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DIRECT RUNOFF TOTAL RUNOFF
STREET 2 a fg 3 = = = = = = REMARKS
) s | |5 E |2 S |@|lE|S|s|e
g 2 - T A - N D D s o
o ] < & W 8] - (o] = 8] - (o]
P21 HC-E1 12.92| 0.09 188 12 3.00 34
P33 E-UD3 10.17] 0.12 147 12 34| 39
P34 HC-E9 6.82| 027 85 18 42| 76
P35 HC-E10 193 022 13.0, 04 35| 15
TOTAL DEVELOPED RUNOFF FROM BASIN HC-P1
Gl HC-P1 11.72 0.41 223| 438 27| 131 CONVEYED VIA SWALE TO 15" RCP CULVERT AT DP G1. ENTERS POND G
TOTAL DEVELOPED RUNOFF FROM BASIN CW-P4
G2 CW-P4 6.28 0.32 146| 2.0 34, 638 CONVEYED VIA SWALE TO 15" RCP CULVERT AT DP G2.
POND G CUMULATIVE TRIBUTARY FLOWS
G3.1 22.3 6.85| 2.71| 18.6]ENTERS POND G
PROPOSED POND G
G 0.5]CONTROLLED RELEASE TO MEET 90% OF HISTORIC RUNOFF AT DOWNSTREAM DP P23
MODIFIED EXISTING SUB- BASIN HC-E3 RUNOFF
P23 HC-E3 591 0.19 19.9 1.1 29| 3.2 FLOWS TO DP G3.2
SUM OF FLOWS FROM DP P23 AND POND G RELEASE RATE
P23.1 19.9 1.12| 2.88 3.7|ENTERS SURREY TRIBUTARY AT DP P23.1
TOTAL DEVELOPED RUNOFF FROM BASIN HC-P2
H1 HC-P2 24.18) 041 232] 99 27| 263 CONVEYED VIA SWALE TO 15" RCP CULVERT AT DP H1. ENTERS POND H
POND H
H 0.6]CONTROLLED RELEASE TO MEET 90% OF HISTORIC RUNOFF AT DOWNSTREAM DP 25
MODIFIED EXISTING SUB- BASIN E-OS4 RUNOFF
P24 E-054 4.18 0.10 355 04 21 09 CAPTURED BY ONSITE SWALE AND TYPE C INLET, PIPED TO DP E3.1
TOTAL DEVELOPED RUNOFF FROM BASIN HC-P6
E2 HC-P6 0.88] 0.49 79| 04 43] 19 CONVEYED VIA SWALE TO 15" RCP CULVERT AT DP E2. PIPED TO DP E3.1
SUM OF FLOWS FROM DP 24 AND E2
E3.1 355| 085 2.07 1.8JPIPED TO DP E4.1
TOTAL DEVELOPED RUNOFF FROM BASIN HC-P3
E4 HC-P3 12.78| 0.43 20.7] 55 2.8| 155 CONVEYED VIA SWALE TO 15" RCP CULVERT AT DP E4. PIPED TO DP E4.1
SUM OF FLOWS FROM DP E3.1 AND E4
E4.1 355| 6.35] 2.07| 13.1JENTERS POND E
TOTAL DEVELOPED RUNOFF FROM BASIN HC-P4
ES HC-P4 3.97] 035 82| 14 43| 6.0 CONVEYED VIA SWALE TO 15" RCP CULVERT AT DP ES. ENTERS POND E
POND E CUMULATIVE TRIBUTARY FLOWS
E6.1 35.5| 7.76] 2.07| 16.1JCONTROLLED RELEASE TO MEET 90% OF HISTORIC RUNOFF AT DOWNSTREAM DP P25
POND E
E 0.5|CONTROLLED RELEASE TO MEET 90% OF HISTORIC RUNOFF AT DOWNSTREAM DP P25
MODIFIED EXISTING SUB- BASIN HC-E4 RUNOFF
P25 HC-E4 2185 025 26.7| 5.4 25| 132 CARRIED WITHIN SURREY TRIBUTARY TO DP P26.1
SUM OF FLOWS FROM PONDS H RELEASE RATE AND DP P25 RUNOFF
P26.1 26.7| 5.38| 2.45| 13.8]ENTERS SURREY TRIBUTARY AT DP P26.1
TOTAL DEVELOPED RUNOFF FROM BASIN HC-P5
D1 HC-P5 7.86] 046 240/ 3.6 26| 95 CONVEYED VIA SWALE TO 15" RCP CULVERT AT DP D1. ENTERS POND D
POND D
D 2.2 CONTROLLED RELEASE TO MEET 90% OF HISTORIC RUNOFF AT DOWNSTREAM DP P32.1
MODIFIED EXISTING SUB- BASIN HC-E25 RUNOFF
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DIRECT RUNOFF TOTAL RUNOFF
g g
STREET E a g g = = = = = = REMARKS
5 s |zl 8 E || £ 8|lE|S|s|¢8
3 2 g S = | £ s | =l &&=
o o < 3 W 8] - g 8 8] - (o]
P27 HC-E5 3.28 0.18 21.1 0.6 2.8 1.7 CARRIED WITHIN NATURAL CHANNEL INTO SURREY TRIBUTARY AT DP P27
POND D AND E COMBINED RELEASE RATES
DE 2.7JENTER LOW TAILWATER BASIN, FLOW TO DP P27.1
SUM OF FLOWS FROM PONDS D AND E RELEASE RATES AND EXISTING MODIFIED SUB-BASIN HC-E5 RUNOFF
P27.1 21.1 0.60{ 2.79 4.4]ENTERS SURREY TRIBUTARY, FLOWS TO DP P32.1
MODIFIED EXISTING SUB- BASIN HC-E8 RUNOFF
P30 HC-E8 3.01 0.10 5.0 0.3 5.0 1.5 CARRIED WITHIN NATURAL CHANNEL TO DP P32.1
MODIFIED EXISTING SUB- BASIN HC-E2 RUNOFF
P22 HC-E2 5.90 0.08 15.6 0.5 3.3 1.5 CARRIED WITHIN NATURAL CHANNEL INTO SURREY TRIBUTARY AT DP P22
MODIFIED EXISTING SUB- BASIN HC-E26 RUNOFF
P28 HC-E6 1.27 0.22 5.0 0.3 5.0 1.3 CARRIED WITHIN NATURAL CHANNEL INTO SURREY TRIBUTARY AT DP P28
MODIFIED EXISTING SUB- BASIN HC-E7 RUNOFF
P29 HC-E7 1.80 0.21 5.0 0.4 5.0 1.9 CARRIED WITHIN NATURAL CHANNEL INTO SURREY TRIBUTARY AT DP P29
MODIFIED EXISTING SUB- BASIN E-UD2 RUNOFF
P31 E-UD2 23.35 0.08 28.8 1.8 2.4 4.2 CARRIED WITHIN NATURAL CHANNEL INTO SURREY TRIBUTARY AT DP P31
SUM OF FLOWS FROM DP'S P22, P23.1, P26.1, P27.1, P28, P29, P30, AND P31
P32.1 28.8| 10.27| 2.35| 27.9JCONTINUES ALONG SURREY TRIUBTARY AT DP 32.1
TOTAL DEVELOPED RUNOFF FROM BASIN HC-P8
K1 HC-P8 5.27 0.38 13.9 2.0 3.4 6.8 CONVEYED VIA SWALE TO 15" RCP CULVERT AT DP K1. ENTERS POND K
TOTAL DEVELOPED RUNOFF FROM BASIN HC-P7
K2 HC-P7 6.50 0.40 13.6 2.6 3.5 9.0 CONVEYED VIA SWALE TO 15" RCP CULVERT AT DP K2. ENTERS POND K
POND K CUMULATIVE TRIBUTARY FLOWS
K3.1 13.9 4.57| 3.43| 15.7JCONTROLLED RELEASE TO MEET 90% OF HISTORIC RUNOFF AT DOWNSTREAM DP P36.1
POND K
K 0.3]CONTROLLED RELEASE TO MEET 90% OF HISTORIC RUNOFF AT DOWNSTREAM DP P36.1, OUTFALLS OFFSITE
FLOWS RELEASED FROM POND K
P36.1 0.3JOUTFALLS OFFSITE AT DP P36.1
TOTAL DEVELOPED RUNOFF FROM BASIN DC-P2
J1 DC-P2 7.44 0.33 24.4 2.5 2.6 6.3 CONVEYED VIA SWALE TO 15" RCP CULVERT AT DP J1. ENTERS POND J
POND J
J 0.3]CONTROLLED RELEASE TO MEET 90% OF HISTORIC RUNOFF AT DOWNSTREAM DP P3.1
MODIFIED EXISTING SUB- BASIN DC-E3 RUNOFF
P3 DC-E3 34.07 0.14 28.1 4.8 24| 114 FOLLOWS EXISTING UNNAMED CREEK ALONG MACARTHUR DRIVE TO DP P3.1
SUM OF FLOWS FROM POND J RELEASE RATE AND DP 3 RUNOFF
P3.1 28.1 4.77| 2.38| 11.7JCONTINUES ALONG UNNAMED CREEK ALONG MACARTHUR DRIVE AT DP P3.1
TOTAL RUNOFF FROM MODIFIED EXISTING SUB-BASIN DC-E4
P4 DC-E4 3.75 0.21 5.0 0.8 5.0 3.9 FOLLOWS HISTORICAL PATTERN, LEAVES SITE AT DP P4
TOTAL DEVELOPED RUNOFF FROM BASIN DC-P3
F1 DC-P3 10.74 0.31 24.1 3.3 2.6 8.7 CONVEYED VIA SWALE TO 15" RCP CULVERT AT DP F1. ENTERS POND F1
POND F1
F1.1 3.0JCONTROLLED RELEASE TO MEET 90% OF HISTORIC RUNOFF AT DOWNSTREAM DP P5.1
TOTAL DEVELOPED RUNOFF FROM BASIN DC-P4
F2 DC-P4 27.71 0.41 26.6| 11.3 2.5| 27.6 CONVEYED VIA SWALE TO 15" RCP CULVERT AT DP F2. ENTERS POND F2
POND F2
F2.1 23.9]CONTROLLED RELEASE TO MEET 90% OF HISTORIC RUNOFF AT DOWNSTREAM DP P5.1
COMBINED POND F1 AND F2 RELEASE RATES
F3.1 26.9]CONTINUES DOWN DRAINAGE WAY TO DP P5.1
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DIRECT RUNOFF TOTAL RUNOFF

STREET REMARKS

Design Point
Basin ID
Area (Ac)
Runoff Coeff.
t. (min)
C*A (Ac)

I (in/hr)

Q (cfs)

tc (min)
C*A (ac)

I (in/hr)

Q (cfs)

MODIFIED EXISTING SUB- BASIN DC-E5 RUNOFF

o
o]

DC-E5

©
IS
3
o
o
)
=
©
N
o

.9 2.9

N

6 FLOWS VIA NATURAL CHANNEL TO DP P5.1

SUM OF FLOWS FROM POND F RELEASE RATE AND DP 5 RUNOFF

P5.1 19.2 0.89| 2.93| 29.5]CONTINUES ALONG UNNAMED CREEK ALONG VALLEY ROAD AT DP F3.2

MODIFIED EXISTING SUB- BASIN E-OS1 RUNOFF

P6 E-OS1 26.90 0.10 27.7 2.7 2.4 6.6 FLOWS VIA NATURAL CHANNEL TO DP P8.1

MODIFIED EXISTING SUB- BASIN DC-E6 RUNOFF

P7 DC-E6 7.71 0.08 30.7| 06 2.3 1.4 FLOWS VIA NATURAL CHANNEL TO DP P8.1

SUM OF FLOWS FROM DP'S P6 AND P7

P8.1 30.7 3.37| 2.26 7.6]FOLLOWS HISTORICAL PATTERN, LEAVES SITE AT DP P8.1

MODIFIED EXISTING SUB- BASIN DC-E8 RUNOFF

P10 DC-E8 3.59 0.12 215 04 2.8 1.2 ENTERS PROP SUB-BASIN DC-P6 AT DP 10

MODIFIED EXISTING SUB- BASIN DC-ES RUNOFF

P11 DC-E9 5.53 0.08 282 04 2.4 1.0 ENTERS PROP SUB-BASIN DC-P6 AT DP 11

TOTAL DEVELOPED RUNOFF FROM BASIN DC-P5

11 DC-P5 6.60 0.35 22.9 2.3 2.7 6.2 CONVEYED VIA SWALE TO 15" RCP CULVERT AT DP 11. ENTERS POND |

SUM OF FLOWS FROM DP P10, P11, AND I1

12.1 28.2 3.19] 2.37 7.6JENTERS POND |

POND |

17.

)

CONTROLLED RELEASE TO MEET 90% OF HISTORIC RUNOFF AT DOWNSTREAM DP P11.1

SUM OF FLOWS FROM POND | RELEASE RATE AND DP P11.1 RUNOFF

P11.2 41.1 3.02| 1.89| 23.

4]

FOLLOWS HISTORICAL PATTERN, LEAVES SITE AT DP P11.2

MODIFIED EXISTING SUB- BASIN E-OS2 RUNOFF

P12 E-0S2 39.78 0.08 41.1 3.0 19| 57 FOLLOWS HISTORICAL PATTERN, LEAVES SITE AT DP P12

MODIFIED EXISTING SUB- BASIN DC-E7 RUNOFF

P9 DC-E7 4.05 0.12 7.7 05 4.4 2.2 FOLLOWS HISTORICAL PATTERN, LEAVES SITE AT DP P9

MODIFIED EXISTING SUB- BASIN DC-E8.1 RUNOFF

P10.1 DC-E8.1 4.43 0.09 159 04 3.2 1.4 FOLLOWS HISTORICAL PATTERN, LEAVES SITE AT DP P10.1

MODIFIED EXISTING SUB- BASIN DC-ES.1 RUNOFF

P11.1 DC-ES.1 9.68 0.12 21.6 1.2 28| 32 FOLLOWS HISTORICAL PATTERN, LEAVES SITE AT DP P11.1
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Subdivision: Hillcamp Proposed
Location: Lone Tree

STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Design Storm: 100-Year P1=2.60in/hr
12/10/25
DIRECT RUNOFF TOTAL RUNOFF
£ 5
STREET o < S — REMARKS
a o g g = S = | g | T
c = = = £ < < - = © < -
20 £ © ] £ = = G S = = G
g g | 8l s = |f] £l ElE2
o o < & W o - g S 8] - g
Pl DC-E1 16.72 0.52 23.3 8.6 4.7| 40.8
P2 DC-E2 13.96 0.55 17.0 7.7 5.6 42.7
P13 E-UD1 3.60 0.52 20.7 1.9 5.0 9.4
P14 W-E1 9.48 0.52 26.6 4.9 4.4| 21.5
TOTAL DEVELOPED RUNOFF FROM BASIN DC-P1
Al DC-P1 4.78 0.65 14.4 3.1 6.0/ 18.7 CONVEYED VIA SWALE TO 15" RCP CULVERT AT DP A1. ENTERS POND A
TOTAL DEVELOPED RUNOFF FROM BASIN CW-P1
A2 CW-P1 6.48 0.66 27.0 4.3 43| 18.4 CONVEYED VIA SWALE TO 15" RCP CULVERT AT DP A2. ENTERS POND A
POND A CUMULATIVE TRIBUTARY FLOWS
A3.1 27.0 7.36] 4.33] 31.9|JENTERS POND A
PROPOSED POND A
A 8.4]CONTROLLED RELEASE TO MEET 90% OF HISTORIC RUNOFF AT DOWNSTREAM DP P15
MODIFIED EXISTING SUB- BASIN CW-E1 RUNOFF
P15 CW-E1 21.46 0.51 11.2| 10.9 6.7| 73.2 FLOWS TO DP P15.1
SUM OF FLOWS FROM PROPOSED POND A AND MODIFIED EXISTING SUB-BASIN CW-E1
P15.1 11.2| 10.90| 6.72| 81.6JENTERS COTTONWOOD CREEK
TOTAL DEVELOPED RUNOFF FROM BASIN CW-P2
Bl CW-P2 23.86 0.65 28.2| 155 4.2| 65.6 CONVEYED VIA SWALE TO 15" RCP CULVERT AT DP B2. ENTERS POND B
TOTAL DEVELOPED RUNOFF FROM BASIN CW-P3
B2 CW-P3 3.59 0.58 8.0 2.1 7.6] 159 FLOWS VIAS SWALE TO DP B2, ENTERS HILLCAMP DRIVE SYSTEM AT DP B2
POND B CUMULATIVE TRIBUTARY FLOWS
B3.1 28.2| 17.59| 4.23| 74.4]ENTERS POND B
PROPOSED POND B
B 3.8]CONTROLLED RELEASE TO MEET 90% OF HISTORIC RUNOFF AT DOWNSTREAM DP P16
MODIFIED EXISTING SUB- BASIN CW-E2 RUNOFF
P16 CW-E2 20.57 0.52 24.0{ 10.7 4.6| 49.4 FLOWS TO DP P16.1
SUM OF FLOWS FROM DP P16 AND POND B RELEASE RATE
P16.1 24.0| 10.66| 4.63| 53.2JENTERS COTTONWOOD CREEK AT DP B3.2
P17 CW-E3 34.33 0.54 29.5| 18.6 4.1] 76.8
P18 CW-E4 8.09 0.51 17.6 4.1 5.5| 22.6
P19 CW-E5 5.56 0.51 18.0 2.8 54| 153
P20 E-OS3 1.70 0.50 243 0.9 4.6 4.0
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DIRECT RUNOFF TOTAL RUNOFF
£ 5
STREET 5 5 S - REMARKS
a o g g = S = | | T
& = | 18| £ |2 £ |2|lE|S|<s|®2
7 5 gl 2| & || £ |s|=l=|=2|¢c
= < < | 2 s O] T ol | L [T]go
P21 HC-El | 1292] 051 188 66 53] 348
P33 EUD3 | 1017] 052] 147] 53 6.0] 318
P34 HC-E9 | 682 0.60 85| 41 7.5] 306
P35 HC-E10 | 193] 058] 130[ 11 63| 7.1
TOTAL DEVELOPED RUNOFF FROM BASIN HC-P1
Gl HC-P1 11.72 0.67 22.3 7.9 4.8/ 38.0 CONVEYED VIA SWALE TO 15" RCP CULVERT AT DP G1. ENTERS POND G
TOTAL DEVELOPED RUNOFF FROM BASIN CW-P4
G2 CW-P4 6.28 0.63 14.6 3.9 6.0/ 23.6 CONVEYED VIA SWALE TO 15" RCP CULVERT AT DP G2.
POND G CUMULATIVE TRIBUTARY FLOWS
G3.1 22.3| 11.82]| 4.82| 57.0JENTERS POND G
PROPOSED POND G
G 22.8|CONTROLLED RELEASE TO MEET 90% OF HISTORIC RUNOFF AT DOWNSTREAM DP P23
MODIFIED EXISTING SUB- BASIN HC-E3 RUNOFF
P23 HC-E3 591 0.56 19.9 3.3 5.1 17.0 FLOWS TO DP G3.2
SUM OF FLOWS FROM DP P23 AND POND G RELEASE RATE
P23.1 19.9 3.32| 5.13] 39.8]JENTERS SURREY TRIBUTARY AT DP P23.1
TOTAL DEVELOPED RUNOFF FROM BASIN HC-P2
H1 HC-P2 | 2418] 0.67] 23.2] 163 47| 767 CONVEYED VIA SWALE TO 15" RCP CULVERT AT DP H1. ENTERS POND H
POND H
H 23.1JCONTROLLED RELEASE TO MEET 90% OF HISTORIC RUNOFF AT DOWNSTREAM DP 25

C:\Users\PoseyB\DC\ACCDocs\JR Engineering\1595012\Project Files\Excel\Drainage\2025-11-25 1595012 Prop Rational.xIsm

Page 2 of 5 12/11/2025




DIRECT RUNOFF TOTAL RUNOFF
g g
STREET E a g g = = = = = = REMARKS
5 s |zl 8 E || £ 8|lE|S|s|¢8
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MODIFIED EXISTING SUB- BASIN E-OS4 RUNOFF
P24 E-0S4 4.18] 0.52 355 2.2 3.7, 80 CAPTURED BY ONSITE SWALE AND TYPE C INLET, PIPED TO DP E3.1
TOTAL DEVELOPED RUNOFF FROM BASIN HC-P6
E2 HC-P6 0.88 0.71 7.9 0.6 7.7 4.8 CONVEYED VIA SWALE TO 15" RCP CULVERT AT DP E2. PIPED TO DP E3.1
SUM OF FLOWS FROM DP 24 AND E2
E3.1 35.5 2.79| 3.69| 10.3]JPIPED TO DP E4.1
TOTAL DEVELOPED RUNOFF FROM BASIN HC-P3
E4 HC-P3 12.78 0.68 20.7 8.7 5.0/ 43.8 CONVEYED VIA SWALE TO 15" RCP CULVERT AT DP E4. PIPED TO DP E4.1
SUM OF FLOWS FROM DP E3.1 AND E4
E4.1 35.5| 11.49| 3.69| 42.4]ENTERS POND E
TOTAL DEVELOPED RUNOFF FROM BASIN HC-P4
E5 HC-P4 3.97 0.64 8.2 2.6 7.6| 194 CONVEYED VIA SWALE TO 15" RCP CULVERT AT DP E5. ENTERS POND E
POND E CUMULATIVE TRIBUTARY FLOWS
E6.1 35.5| 14.05| 3.69]| 51.8]CONTROLLED RELEASE TO MEET 90% OF HISTORIC RUNOFF AT DOWNSTREAM DP P25
POND E
E 24.1]CONTROLLED RELEASE TO MEET 90% OF HISTORIC RUNOFF AT DOWNSTREAM DP P25
MODIFIED EXISTING SUB- BASIN HC-E4 RUNOFF
P25 HC-E4 21.85 0.59 26.7| 12.9 4.4 56.2 CARRIED WITHIN SURREY TRIBUTARY TO DP P26.1
SUM OF FLOWS FROM PONDS H RELEASE RATE AND DP P25 RUNOFF
P26.1 26.7| 12.89| 4.36] 79.3]ENTERS SURREY TRIBUTARY AT DP P26.1
TOTAL DEVELOPED RUNOFF FROM BASIN HC-P5
D1 HC-P5 7.86 0.70 24.0 5.5 4.6| 25.5 CONVEYED VIA SWALE TO 15" RCP CULVERT AT DP D1. ENTERS POND D
POND D
D 4.9]CONTROLLED RELEASE TO MEET 90% OF HISTORIC RUNOFF AT DOWNSTREAM DP P32.1
MODIFIED EXISTING SUB- BASIN HC-E25 RUNOFF
P27 HC-E5 3.28 0.56 21.1 1.8 5.0 9.1 CARRIED WITHIN NATURAL CHANNEL INTO SURREY TRIBUTARY AT DP P27
POND D AND E COMBINED RELEASE RATES
DE 29.0JENTER LOW TAILWATER BASIN, FLOW TO DP P27.1
SUM OF FLOWS FROM PONDS D AND E RELEASE RATES AND EXISTING MODIFIED SUB-BASIN HC-E5 RUNOFF
P27.1 21.1 1.83| 4.97| 38.1]ENTERS SURREY TRIBUTARY, FLOWS TO DP P32.1
MODIFIED EXISTING SUB- BASIN HC-E8 RUNOFF
P30 HC-E8 3.01 0.52 5.0 1.6 8.8| 13.8 CARRIED WITHIN NATURAL CHANNEL TO DP P32.1
MODIFIED EXISTING SUB- BASIN HC-E2 RUNOFF
P22 HC-E2 5.90 0.50 15.6 3.0 5.8| 17.2 CARRIED WITHIN NATURAL CHANNEL INTO SURREY TRIBUTARY AT DP P22
MODIFIED EXISTING SUB- BASIN HC-E26 RUNOFF
P28 HC-E6 1.27 0.57 5.0 0.7 8.8 6.4 CARRIED WITHIN NATURAL CHANNEL INTO SURREY TRIBUTARY AT DP P28
MODIFIED EXISTING SUB- BASIN HC-E7 RUNOFF
P29 HC-E7 1.80 0.57 5.0 1.0 8.8 9.1 CARRIED WITHIN NATURAL CHANNEL INTO SURREY TRIBUTARY AT DP P29
MODIFIED EXISTING SUB- BASIN E-UD2 RUNOFF
P31 E-UD2 23.35 0.50 28.8| 11.8 4.2| 49.2 CARRIED WITHIN NATURAL CHANNEL INTO SURREY TRIBUTARY AT DP P31
SUM OF FLOWS FROM DP'S P22, P23.1, P26.1, P27.1, P28, P29, P30, AND P31
P32.1 28.8| 36.10| 4.18] 225.8]CONTINUES ALONG SURREY TRIUBTARY AT DP 32.1
TOTAL DEVELOPED RUNOFF FROM BASIN HC-P8
K1 HC-P8 5.27 0.65 13.9 3.5 6.1 21.1 CONVEYED VIA SWALE TO 15" RCP CULVERT AT DP K1. ENTERS POND K
TOTAL DEVELOPED RUNOFF FROM BASIN HC-P7
K2 HC-P7 6.50 0.67 13.6 4.3 6.2 26.7 CONVEYED VIA SWALE TO 15" RCP CULVERT AT DP K2. ENTERS POND K
POND K CUMULATIVE TRIBUTARY FLOWS
K3.1 13.9 7.77| 6.11] 47.5]CONTROLLED RELEASE TO MEET 90% OF HISTORIC RUNOFF AT DOWNSTREAM DP P36.1
POND K
K 20.0JCONTROLLED RELEASE TO MEET 90% OF HISTORIC RUNOFF AT DOWNSTREAM DP P36.1, OUTFALLS OFFSITE
FLOWS RELEASED FROM POND K
P36.1 20.0JOUTFALLS OFFSITE AT DP P36.1
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DIRECT RUNOFF TOTAL RUNOFF
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TOTAL DEVELOPED RUNOFF FROM BASIN DC-P2
J1 DC-P2 7.44 0.63 244 47 4.6| 215 CONVEYED VIA SWALE TO 15" RCP CULVERT AT DP J1. ENTERS POND J
POND J
J 15.8] CONTROLLED RELEASE TO MEET 90% OF HISTORIC RUNOFF AT DOWNSTREAM DP P3.1
MODIFIED EXISTING SUB- BASIN DC-E3 RUNOFF
P3 DC-E3 34.07 0.54 28.1| 18.3 4.2| 77.6 FOLLOWS EXISTING UNNAMED CREEK ALONG MACARTHUR DRIVE TO DP P3.1
SUM OF FLOWS FROM POND J RELEASE RATE AND DP 3 RUNOFF
P3.1 28.1| 18.30| 4.24| 93.4JCONTINUES ALONG UNNAMED CREEK ALONG MACARTHUR DRIVE AT DP P3.1
TOTAL RUNOFF FROM MODIFIED EXISTING SUB-BASIN DC-E4
P4 DC-E4 3.75 0.57 5.0 2.1 8.8] 18.9 FOLLOWS HISTORICAL PATTERN, LEAVES SITE AT DP P4
TOTAL DEVELOPED RUNOFF FROM BASIN DC-P3
F1 DC-P3 10.74 0.62 24.1 6.7 4.6/ 30.9 CONVEYED VIA SWALE TO 15" RCP CULVERT AT DP F1. ENTERS POND F1
POND F1
F1.1 3.0JCONTROLLED RELEASE TO MEET 90% OF HISTORIC RUNOFF AT DOWNSTREAM DP P5.1
TOTAL DEVELOPED RUNOFF FROM BASIN DC-P4
F2 DC-P4 27.71 0.67 26.6| 18.5 4.4 81.0 CONVEYED VIA SWALE TO 15" RCP CULVERT AT DP F2. ENTERS POND F2
POND F2
F2.1 23.9]CONTROLLED RELEASE TO MEET 90% OF HISTORIC RUNOFF AT DOWNSTREAM DP P5.1
COMBINED POND F1 AND F2 RELEASE RATES
F3.1 26.9]CONTINUES DOWN DRAINAGE WAY TO DP P5.1
MODIFIED EXISTING SUB- BASIN DC-E5 RUNOFF
P5 DC-E5 9.47 0.51 19.2 4.9 5.2| 25.4 FLOWS VIA NATURAL CHANNEL TO DP P5.1
SUM OF FLOWS FROM POND F RELEASE RATE AND DP 5 RUNOFF
P5.1 19.2 4.87| 5.22| 52.3]CONTINUES ALONG UNNAMED CREEK ALONG VALLEY ROAD AT DP F3.2
MODIFIED EXISTING SUB- BASIN E-OS1 RUNOFF
P6 E-OS1 26.90 0.52 27.7| 13.9 4.3| 59.4 FLOWS VIA NATURAL CHANNEL TO DP P8.1
MODIFIED EXISTING SUB- BASIN DC-E6 RUNOFF
P7 DC-E6 7.71 0.51 30.7 3.9 4.0/ 15.7 FLOWS VIA NATURAL CHANNEL TO DP P8.1
SUM OF FLOWS FROM DP'S P6 AND P7
P8.1 30.7| 17.82| 4.02| 71.6JFOLLOWS HISTORICAL PATTERN, LEAVES SITE AT DP P8.1
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DIRECT RUNOFF TOTAL RUNOFF
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MODIFIED EXISTING SUB- BASIN DC-E8 RUNOFF
P10 DC-E8 3.59 0.53 21.5 1.9 4.9 9.3 ENTERS PROP SUB-BASIN DC-P6 AT DP 10
MODIFIED EXISTING SUB- BASIN DC-E9 RUNOFF
P11 DC-E9 5.53 0.50 28.2 2.8 4.2] 11.8 ENTERS PROP SUB-BASIN DC-P6 AT DP 11
TOTAL DEVELOPED RUNOFF FROM BASIN DC-P5
11 DC-P5 6.60 0.64 22.9 4.2 4.8| 20.2 CONVEYED VIA SWALE TO 15" RCP CULVERT AT DP I1. ENTERS POND |
SUM OF FLOWS FROM DP P10, P11, AND 11
12.1 28.2 8.93| 4.23| 37.8|ENTERS POND |
POND |
17.8]CONTROLLED RELEASE TO MEET 90% OF HISTORIC RUNOFF AT DOWNSTREAM DP P11.1
SUM OF FLOWS FROM POND | RELEASE RATE AND DP P11.1 RUNOFF
P11.2 41.1| 20.05| 3.37| 85.4]FOLLOWS HISTORICAL PATTERN, LEAVES SITE AT DP P11.2
MODIFIED EXISTING SUB- BASIN E-0S2 RUNOFF
P12 E-OS2 39.78 0.50 41.1| 20.1 3.4| 67.6 FOLLOWS HISTORICAL PATTERN, LEAVES SITE AT DP P12
MODIFIED EXISTING SUB- BASIN DC-E7 RUNOFF
P9 DC-E7 4.05 0.53 7.7 2.1 7.7| 16.6 FOLLOWS HISTORICAL PATTERN, LEAVES SITE AT DP P9
MODIFIED EXISTING SUB- BASIN DC-E8.1 RUNOFF
P10.1 DC-E8.1 4.43 0.51 15.9 2.3 5.8| 13.1 FOLLOWS HISTORICAL PATTERN, LEAVES SITE AT DP P10.1
MODIFIED EXISTING SUB- BASIN DC-E9.1 RUNOFF
P11.1 DC-E9.1 9.68 0.53 21.6 5.1 49| 25.0 FOLLOWS HISTORICAL PATTERN, LEAVES SITE AT DP P11.1
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DESIGN POINT COMPARISON TABLE BY MAJOR DRAINAGE BASIN

MAJOR DRAINAGE | EX DOWNSTREAM JEX FLOW] _ PROPOSED PROP FLOW DELTA FLOW RATE
BASIN DESIGN POINT | (CFs) DESIGN POINT (CFS) (CFS)
1 45.8 P1 40.8 -5.0
2 51.2 P2 427 -8.5
3 124.3 P3.1 93.4 -30.9
4 13.1 P4 18.9 5.7
BIG DRY 5 64.4 P5.1 52.3 -12.0
CREEK 6 50.0 P6 59.4 9.4
7 345 p7 15.7 -18.7
8.1 80.3 p8.1 716 -8.6
9 15.2 P9 16.6 1.4
10 17.3 P10.1 13.1 -4.2
11 347 P11.2 85.4 50.7
12 71.3 P12 67.6 3.7
SUM 601.9 SUM 577.4
WILLOW 13 9.5 P13 9.4 -0.2
CREEK 14 21.4 P14 21.5 0.2
SUM 30.9 SUM 30.9
53.4 81.6 28.3
80.8 53.2 27.7
78.8 76.8 2.0
27.2 22.6 -4.6
17.2 153 -1.8
4.0 4.0 0.0
261.3 2535
21 33.5 P21 34.8 1.4
22 20.4 P22 17.2 -3.2
23 30.0 P23.1 39.8 9.9
24 8.8 P24 8.0 -0.8
25 118.1 P25 56.2 -61.9
26.1 124.9 P26.1 79.3 -45.6
HAPPY CANYON 27 18.1 p27.1 38.1 20.0
CREEK 28 6.4 P28 6.4 0.0
29 6.6 P29 9.1 25
30 8.8 P30 138 4.9
31 49.4 P31 49.2 -0.2
32.1 248.3 P32.1 225.8 225
33 26.4 P33 31.8 5.4
34 19.0 P34 30.6 11.6
35 10.9 P35 7.1 -3.8
36 24.2 P36.1 20.0 4.2
SUM 753.8 SUM 632.3
EX SITE TOTAL 1648.0] PROP SITE TOTAL 1494.1 *RATIO

*RATIO CALCULATED AS PROPOESED SITE TOTAL DIVIDED BY EXISTING SITE TOTAL
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APPENDIX C
HYDRAULIC CALCULATIONS



Cross Section for MIN SLOPE CAP ROADSIDE DITCH

Project Description

- Mannin
Friction Method Formulg
Solve For Discharge

Input Data
Roughness Coefficient 0.030
Channel Slope 0.010 fi/ft
Normal Depth 24.0in
Left Side Slope 3.000 H:V
Right Side Slope 3.000 H:V
Bottom Width 1.00 ft
Discharge 70.53 cfs

|'|'x Worksheet : MIN SLOPE CAP ROADSIDE DITCH

Uriform Flow  Gradually Varied Flow Messages
Solve For: |Discharge w e Friction Method: | Manning Formula w
Roughness Coefficient Flow Area: |14.III | ft*
Channel Slope: ||J.|J1|J | ftfft Wetted Perimeter: |13.E- | ft
Maormal Depth: |24.U | in Hydraulic Radius: |12.3 | in
Left Side Slope: |3.000 | Hv Top Width: [13.00 | #
Right Side Slape: |3.000 | Hv Critical Depth: |22.4 | in
Bottom Width: |1.00 | Critical Slape: 0.014 | ot
Discharge: |T|J.E-3 | cfs Welocity: |5.|J4 | ftiz
Velocity Head: 0.39 K:
Specific Energy: |2.39 | ft
Froude Mumber: |III.BEE |
Flow Type: | Subcritical |

) Calculation Successful.

Hillcamp Capacities.fm8
2/27/2025

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

FlowMaster
[10.03.00.03]
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Cross Section for MAX SLOPE CAP ROADSIDE DITCH

Project Description

. Manning
Friction Method Formula
Solve For Discharge
Input Data
Roughness Coefficient 0.030
Channel Slope 0.060 ft/ft
Normal Depth 24.0in
Left Side Slope 3.000 H:V
Right Side Slope 3.000 H:V
Bottom Width 1.00 ft
Discharge 172.75 cfs
h ) T
24ji:|
ﬁ.DDﬂ .
vt
H: 1
'w Worksheet : MAX SLOPE CAP ROADSIDE DITCH = B |
Uriform Flow  Gradually Varied Flow Messages
Solve For: | Discharge w e Friction Method: | Manning Formula w
Roughness Coefficient  [0.030 Flow Area: |14_|;| | =
Channel Slope: |EI.EI'5EI | ftift Wetted Perimeter: |13.E | ft
Maormal Depth: |24.ﬂ | in Hydraulic Radius: |12.3 | in
Left Side Slope: |3.000 | Hv Top Width: 13.00 |
Right Side Slope: |3.I2IIZIEI | H:W Critical Depth: |32.9 | ir
Bottom Width: |1.00 | Critical Slope: 0.012 | it
Discharge: |1T2.TE- | cfs Welocity: |12.34 | ftis
Velocity Head: |2.37 |
Specific Energy: |4.37 | ft
Froude Mumber: |2.IJEE |
Flow Type: | Supercritical |
Iﬂl Calculation Successful.
FlowMaster
Hillcamp Capacities.fm8 Bentley Systems, Inc. Haestad Methods Solution Center [10.03.00.03]
2/27/2025 27 Siemon Company Drive Suite 200 W Watertown, CT Page 1 of 1

06795 USA +1-203-755-1666



Cross Section for MIN SLOPE CAP 15" RCP

Project Description

. Manning
Friction Method Formula
Solve For Discharge
Input Data
Roughness Coefficient 0.013
Channel Slope 0.060 ft/ft
Normal Depth 15.0 in
Diameter 15.0 in
Discharge 15.82 cfs
15.0in 15.0in
vt
H: 1
|® Worksheet : MIN SLOPE CAP 15" RCP =N R
Uniform Flew  Gradually Varied Flow Messages
Solve For: |Discharge ks e Friction Method: | Manning Formula ke
Roughness Coefficient  |0.013 Flow Area: |1.2 | ft2
Channel Slope: |0.060 | ft Wetted Perimeter: 39 | &
Mormal Depth: 15.0 | in Hydraulic Radius: |3.B | in
Diameter: 15.0 in Top Width: |0.00 |
Discharge: 15.82 | cfz Critical Depth: |14.9 | in
Percent Full: [100.0 | %
Critical Slope: |0.055 | futt
Velocity: l12.89 | fus
Velocity Head: |2.58 | &
Specific Energy: |3.53 | ft
Froude Number: ) |
Maximum Discharge: |1'|".III2 | cfs
Discharge Full: [15.82 | cfs
Slope Full [0.080 | ft
Flow Type: |Undeﬂne~d |
) Calculation Successful,
FlowMaster
Hillcamp Capacities.fm8 Bentley Systems, Inc. Haestad Methods Solution Center [10.03.00.03]
2/27/2025 27 Siemon Company Drive Suite 200 W Watertown, CT Page 1 of 1

06795 USA +1-203-755-1666



Cross Section for MAX SLOPE CAP 15" RCP

Project Description

. Manning
Friction Method Formula
Solve For Discharge

Input Data
Roughness Coefficient 0.013
Channel Slope 0.005 ft/ft
Normal Depth 15.0in
Diameter 15.0 in
Discharge 4.57 cfs

15.0i0n

w Worksheet : MAX SLOPE CAP 15" RCP

15.010n

Uniform Flow  Gradually Varied Flow Messages

Solve For. | Discharge e e Friction Method: | Manning Formula e

Roughness Coefficient Flow Area: |1.2 | ft*

Channel Slope: |0.005 | fuft Wetted Perimeter: 3.9 |

Marmal Depth: 15.0 | in Hydraulic Radius: |3.5 | in

Diameter: 15.0 | in Top Width: |0.00 | 7

Discharge: |-'-1.E-T | cfs Critical Depth: |1U.4 | in
Percent Full: [100.0 | %
Gritical Slope: |0.007 |
Velocity: |3.T"2 | ftis
Velocity Head: l0.22 | 7
Specific Energy: |1.4T | ft
Froude Number: [ |
Maximum Discharge: |4.91 | cfs
Discharge Full: |4.57 | cfs
Slope Full: |0.005 |
Flow Type: |Undeﬂne~d |

) Calculation Successful,
Hillcamp Capacities.fm8 Bentley Systems, Inc. Haestad Methods Solution Center
2/27/2025 27 Siemon Company Drive Suite 200 W Watertown, CT

06795 USA +1-203-755-1666

FlowMaster
[10.03.00.03]
Page 1 of 1



APPENDIX D
DETENTION POND CACLULATIONS



Pond Summary Table

Pond Major Drainage Basin Outfalling To Major Drainage Basin Tributary Proposed Basin(s) Proposed Basin Area (AC) %I Cumulative Area (AC) Total %l WQCV Requirements (AC-FT) Required EURV/5YR (AC-FT) Required TOTAL Detention Volume (AC-FT) Provided Volume (AC-FT) 100 YEAR OUTFLOW
CW-P1 6.48 42.2%
A Cottonwood Creek Cottonwood Creek INCIDENTAL RUNOFF 0.3 5.0% 11.56 40.4% 0.174 0.26 0.821 1.227 8.4
DC-P1 4.78 40.3%

-
— Cottonwood Creek Cottonwood Creek cwh2 23,86 40.5% 23.86 40.5% 0.36 0539 1.607 3.44 38

Happy Canyon Creek Happy Canyon Creek : : . 39.1% 0.323 0.469 1.517 2.185

. Big Dry Creek N

Big Dry Creek Big Dry Creek - 252% . 45.2% 0.41 0.61 1.94 2.86 239
. Big Dry Creek . 33.6% N

Big Dry Creek Big Dry Creek . 33.6% 0.15 0.19 0.68 0.818 3

Happy Canyon Creek - 11.72 45.8% o
Happy Canyon Creek Cottonwood Creek CWP4 6.28 35.1% 18 42.1% 0.278 0.429 1.313 2.86 22.8
_ Happy Canyon Creek Happy Canyon Creek HC-P2 24.18 45.8% 24.18 45.8% 0.393 0.624 1.864 _—

Big Dry Creek E
Big Dry Creek Big Dry Creek . X 20.5% 0.759 0.856
Big Dry Creek . A

Big Dry Creek . 65.0%
Big Dry Creek Big Dry Creek . 35.9% X 43.9% 0.162 0.259 0.768 1.069 15.8

Happy Canyon Creek } 44.2% o
Happy Canyon Creek Happy Canyon Creek - 21.7% . 43.1% 0.184 0.29 0.872 1.566 20
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Project:

MHFD-Detention, Version 4.07 (June 2025)

Basin ID: POND A

(2 ne

2oNE3
( ZONE 2

100-YR
VOLUME| EuRv | wacy
-

PERMANENT- ORIFICES
PoOL

ZONE 1AND 2

N

100-YEAR
ORIFICE

Example Zone Configuration (Retention Pond)

Watershed Information

Selected SCM Type =

EDB

Watershed Area =

11.56

Watershed Length =

2,134

Watershed Length to Centroid =

563

Watershed Slope =

0.060

Watershed Imperviousness =

40.40%

Percentage Hydrologic Soil Group A =

0.0%

Percentage Hydrologic Soil Group B =

0.0%

Percentage Hydrologic Soil Groups C/D =

100.0%

Target WQCV Drain Time =

40.0

acres
ft

ft

ft/ft
percent
percent
percent
percent
hours

Location for 1-hr Rainfall Depths = Lone Tree - Municipal Court

After providing required inputs above including 1-hour rainfall
depths, click 'Run CUHP' to generate runoff hydrographs using
the embedded Colorado Urban Hydrograph Procedure.

Water Quality Capture Volume (WQCV) =

0.174

Excess Urban Runoff Volume (EURV) =

0.434

2-yr Runoff Volume (P1 = 0.84 in.) =

0.285

5-yr Runoff Volume (P1 = 1.1 in.

0.446

10-yr Runoff Volume (P1 = 1.33 in.

0.631

25-yr Runoff Volume (P1 = 1.68 in.

1.011

50-yr Runoff Volume (P1 = 1.97 in.

1.287

100-yr Runoff Volume (P1 = 2.28

1.630

500-yr Runoff Volume (P1 = 3.07 in.) =

2.421

Approximate 2-yr Detention Volume =

0.266

Approximate 5-yr Detention Volume =

0.433

Approximate 10-yr Detention Volum

0.514

Approximate 25-yr Detention Volume =

0.624

Approximate 50-yr Detention Volume =

0.676

Approximate 100-yr Detention Volume =

0.821

Define Zones and Basin Geometry

Zone 1 Volume (WQCV) =

0.174

Zone 2 Volume (EURV - Zone 1) =

0.260

Zone 3 Volume (100-year - Zones 1 & 2) =

0.387

Total Detention Basin Volume =

0.821

Initial Surcharge Volume (ISV) =

user

Initial Surcharge Depth (ISD) =

user

Total Available Detention Depth (Hotal) =

user

Depth of Trickle Channel (Hrc) =

user

Slope of Trickle Channel (Syc) =

user

Slopes of Main Basin Sides (Smain) =

user

Basin Length-to-Width Ratio (Riw) =

user

Initial Surcharge Area (Arsy) =

user

Surcharge Volume Length (Lisy) =

user

Surcharge Volume Width (Wysy) =

user

Depth of Basin Floor (Hroor) =

user

Length of Basin Floor (Lroor) =

user

Width of Basin Floor (Weyo0r) =

user

Area of Basin Floor (Agoor) =

user

Volume of Basin Floor (Vroor) =

user

Depth of Main Basin (Huam) =

user

Length of Main Basin (Lyai) =

user

Width of Main Basin (Wwam) =

user

Area of Main Basin (Amai) =

user

Volume of Main Basin (Viai) =

user

Calculated Total Basin Volume (Vigta) =

user

6280
Note: L / W Ratio > 8

L / W Ratio = 9.04

Optional User Overrides

Depth Increment = 0.50 ft
Optional Optional
Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (ft) (ft) (ft) | Area(ft’) | (acre) (ft*) (ac-ft)
Top of Micropool - 0.00 - - - 679 0.016
6280.5 - 0.50 - - - 5,785 0.133 1,616 0.037
6281 - 1.00 - - - 6,365 0.146 4,653 0.107
6281.5 - 1.50 - - - 6,970 0.160 7,987 0.183
6282 - 2.00 - - - 7,599 0.174 11,629 0.267
6282.5 - 2.50 - - - 8,255 0.190 15,593 0.358
6283 - 3.00 - - - 8,935 0.205 19,890 0.457
6283.5 - 3.50 - - - 9,642 0.221 24,535 0.563
6284 - 4.00 - - - 10,370 0.238 29,538 0.678
6284.5 - 4.50 - - - 11,125 0.255 34,911 0.801
6285 - 5.00 - - - 11,905 0.273 40,669 0.934
6285.5 - 5.50 - - - 12,775 0.293 46,839 1.075
6286 - 6.00 - - - 13,575 0.312 53,426 1.227
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acre-feet
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inches

acre-feet
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DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention, Version 4.07 (June 2025)

Project:

Basin ID:

POND A

ZONE 3

100-YR
VDLUM;I: EURV wacVL

PERMANENT- ORIFICES

POOL

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

100-YEAR
ORIFICE

Example Zone Configuration (Retention Pond)

Zone 1 (WQCV)
Zone 2 (EURV)
Zone 3 (100-year)

N/A

Underdrain Orifice Diameter =

N/A

inches

ly used to drain WQCV in a Filtration SCM)
ft (distance below the filtration media surface)

Estimated Estimated
Stage (ft) Volume (ac-ft) Outlet Type
1.45 0.174
2.90 0.260
4.58 0.387
Total (all zones) 0.821

Underdrain Orifice Area =
Underdrain Orifice Centroid =

Calculated Parame
N/A
N/A

ters for Underdrain
ftz
feet

User Input: Orifice Plate with one or more orifices or Elliptical Slot

Centroid of Lowest Orifice =

Depth at top of Zone using Orifice Plate =

Orifice Plate: Orifice Vertical Spacing =

Orifice Plate: Orifice Area per Row =

0.00

1.49

6.00 inches
1.35 sq. inches

User Input: Stage and Total Area of Each Orifict

eir (typically used to drain WQCV and/or EURV in a sedimentation SCM)

e Row (numbered from lowest to highest)

ft (relative to basin bottom at Stage = 0 ft)
ft (relative to basin bottom at Stage = 0 ft)

WQ Orifice Area per Row =
Elliptical Half-Width =
Elliptical Slot Centroid =
Elliptical Slot Area =

Calculated Parame

ters for Plate

9.375E-03  |ft?
N/A feet
N/A feet
N/A 2

Row 1 (optional)

Row 2 (optional)

Row 3 (optional)

Row 4 (optional)

Row 5 (optional)

Row 6 (optional)

Row 7 (optional)

Row 8 (optional)

Stage of Orifice Centroid (ft)

0.00

0.50

0.99

Orifice Area (sq. inches)

1.35

1.35

1.35

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 Rectangt

Invert of Vertical Orifice =

Depth at top of Zone using Vertical Orifice =

Vertical Orifice Diameter or Height =

Vertical Orifice Width =

ular)
Not Selected Not Selected
1.45 N/A
2.90 N/A
2.00 N/A
1.16

ft (relative to basin bottom at Stage = 0 ft)
ft (relative to basin bottom at Stage = 0 ft)

inches
inches

Vertical Orifice Area =
Vertical Orifice Centroid =

Calculated Parame
Not Selected

ters for Vertical Ori
Not Selected

0.02

N/A

0.08

N/A

fice

feet

User Input: Overflow Weir (Dropbox with Flat o

r Sloped Grate and

Overflow Weir Front Edge Height, Ho =

Overflow Weir Front Edge Length =

Overflow Weir Grate Slope =

Horiz. Length of Weir Sides =

Overflow Grate Type =

Debris Clogging % =

Not Selected Not Selected
2.86 N/A
1.00 N/A
4.00 N/A
8.00 N/A

Type C Grate N/A
50% N/A

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

Not Selected

Not Selected

Depth to Invert of Outlet Pipe =

3.00

N/A

Circular Orifice Diameter =

18.00

N/A

5.00

User Input: Emergency Spillway (Rectangular or
Spillway Invert Stage=

Trapezoidal)
5.50

Spillway Crest Length =

10.00

feet

Spillway End Slopes =

4.00

H:V

Freeboard above Max Water Surface =

1.00

feet

ft (relative to basin bottom at Stage = 0 ft)

feet
H:V
feet

%

ectangular Orifice)

ft (distance below basin bottom at Stage = 0 ft)

inches

ft (relative to basin bottom at Stage = 0 ft)

Qutlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe)

Calculated Parameter:

Spillway Design Flow Depth=

Stage at Top of Freeboard =

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

Height of Grate Upper Edge, H; =
Overflow Weir Slope Length =
Grate Open Area / 100-yr Orifice Area =
Overflow Grate Open Area w/o Debris =
Overflow Grate Open Area w/ Debris =

Not Selected

Not Selected

4.86 N/A
8.25 N/A
9.18 N/A
5.74 N/A
2.87 N/A

for Outlet Pipe w/

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

Not Selected

Not Selected

0.63 N/A
0.21 N/A
N/A N/A

Calculated Parameters for Spillway

0.70 feet
7.20 feet
0.31 acres
1.23 acre-ft

Calculated Parameters for Overflow Weir

feet
feet

ftZ
ftZ

Flow Restriction Plate

ftZ

feet
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 =

One-Hour Rainfall Depth (in)

CUHP Runoff Volume (acre-ft)

Inflow Hydrograph Volume (acre-ft;

CUHP Predevelopment Peak Q (cfs,

Predevelopment Unit Peak Flow, q (cfs/acre;

)
)
OPTIONAL Override Predevelopment Peak Q (cfs)
) =
) =

Peak Inflow Q (cfs

Peak Outflow Q (cfs) =

Ratio Peak Outflow to Predevelopment Q =

Structure Controlling Flow =

Max Velocity through Grate 1 (fps)

Max Velocity through Grate 2 (fps)

Time to Drain 97% of Inflow Volume (hours)

Time to Drain 99% of Inflow Volume (hours) =

Maximum Ponding Depth (ft)

Area at Maximum Ponding Depth (acres)

Maximum Volume Stored (acre-ft)

WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
N/A N/A 0.84 1.10 1.33 1.68 1.97 2.28 3.07
0.174 0.434 0.285 0.446 0.631 1.011 1.287 1.630 2.421
N/A N/A 0.285 0.446 0.631 1.011 1.287 1.630 2421
N/A N/A 0.3 1.2 2.9 7.0 9.5 12.8 19.9
N/A N/A
N/A N/A 0.02 0.11 0.25 0.60 0.82 1.11 1.73
N/A N/A 3.4 5.6 8.0 13.7 17.4 21.7 31.8
0.1 0.3 0.2 0.3 1.1 5.0 8.0 8.4 19.5
N/A N/A N/A 0.2 0.4 0.7 0.8 0.7 1.0
Plate Overflow Weir 1 | Vertical Orifice 1 | Vertical Orifice 1 | Overflow Weir 1 | Overflow Weir 1 | Outlet Plate 1 Outlet Plate 1 Spillway
N/A 0.00 N/A N/A 0.1 0.8 1.3 1.4 1.5
N/A N/A N/A N/A N/A N/A N/A N/A N/A
37 47 43 48 49 44 41 38 34
40 52 47 53 55 53 52 51 47
1.45 2.89 1.92 2.73 3.36 3.98 4.28 5.01 5.96
0.16 0.20 0.17 0.20 0.22 0.24 0.25 0.27 0.31
0.175 0.434 0.253 0.400 0.530 0.671 0.744 0.936 1.211
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DETENTION BASIN OUTLET STRUCTURE DESIGN

Outflow Hydrograph Workbook Filename:

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

2025-12-09 POND A - UD-DETENTION, 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 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:10:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.16
0:15:00 0 0.00 0.14 0.40 0.58 0.44 0.64 0.66 1.13
0:20:00 0 0.00 1.02 1.51 1.90 1.34 1.69 1.88 3.04
0:25:00 0 0.00 2.54 3.97 5.80 3.40 4.39 5.24 9.96
0:30:00 0 0.00 3.44 5.54 8.04 10.48 13.71 16.55 25.29
0:35:00 0 0.00 3.44 5.56 7.94 13.28 16.98 21.38 31.53
0:40:00 0 0.00 3.25 5.15 7.34 13.71 17.35 21.72 31.76
0:45:00 0 0.00 2.92 4.66 6.69 12.89 16.29 20.90 30.42
0:50:00 0 0.00 2.63 4.26 6.00 12.08 15.24 19.50 28.39
0:55:00 0 0.00 2.40 3.86 5.43 10.84 13.71 17.91 26.10
1:00:00 0 0.00 2.18 3.49 4.91 9.73 12.35 16.54 24.11
1:05:00 0 0.00 1.98 3.14 4.43 8.74 11.13 15.27 22.25
1:10:00 0 0.00 1.75 2.85 4.02 7.55 9.65 13.07 19.17
1:15:00 0 0.00 1.58 2.59 3.76 6.55 8.41 11.17 16.59
1:20:00 0 0.00 1.46 2.37 3.46 5.72 7.35 9.55 14.20
1:25:00 0 0.00 1.35 2.17 3.10 5.04 6.47 8.20 12.19
1:30:00 0 0.00 1.25 1.98 2.76 4.40 5.62 7.06 10.47
1:35:00 0 0.00 1.15 1.80 2.45 3.80 4.85 6.03 8.92
1:40:00 0 0.00 1.06 1.58 2.15 3.26 4.14 5.07 7.49
1:45:00 0 0.00 0.96 136 1.87 2.75 3.47 4.19 6.17
1:50:00 0 0.00 0.87 1.17 1.61 2.27 2.85 3.38 4.96
1:55:00 0 0.00 0.74 1.02 1.40 1.84 2.30 2.66 3.93
2:00:00 0 0.00 0.65 0.91 1.23 1.53 1.91 2.16 3.25
2:05:00 0 0.00 0.53 0.74 1.01 1.18 1.49 1.65 2.50
2:10:00 0 0.00 0.43 0.60 0.81 0.91 1.15 1.25 1.91
2:15:00 0 0.00 0.35 0.48 0.66 0.71 0.89 0.95 1.45
2:20:00 0 0.00 0.28 0.39 0.53 0.55 0.69 0.71 1.09
2:25:00 0 0.00 0.23 0.31 0.42 0.43 0.54 0.53 0.81
2:30:00 0 0.00 0.18 0.24 0.33 0.33 0.41 0.39 0.60
2:35:00 0 0.00 0.14 0.19 0.25 0.25 0.31 0.29 0.45
2:40:00 0 0.00 0.11 0.15 0.19 0.19 0.24 0.23 0.34
2:45:00 0 0.00 0.09 0.11 0.15 0.15 0.18 0.18 0.27
2:50:00 0 0.00 0.07 0.09 0.12 0.12 0.14 0.14 0.21
2:55:00 0 0.00 0.05 0.07 0.09 0.09 0.11 0.11 0.16
3:00:00 0 0.00 0.04 0.05 0.06 0.07 0.08 0.08 0.12
3:05:00 0 0.00 0.03 0.03 0.04 0.05 0.05 0.05 0.08
3:10:00 0 0.00 0.02 0.02 0.03 0.03 0.03 0.03 0.05
3:15:00 0 0.00 0.01 0.01 0.01 0.02 0.02 0.02 0.03
3:20:00 0 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01
3:25:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:30:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:35:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:40:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:45:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:50:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:55:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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MHFD-Detention, Version 4.07 (June 2025)
Summary Stage-Area-Volume-Discharge Relationships

The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.

RE DESIGN

The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.

Stage - Storage Stage Elevation Area Area Volume Volume o::ﬂt:!w
Description [ft] [ft] Ift?] [acres] 3] [ac-ft] fets]

For best results, include the

tages of all grade slope
changes (e.g. ISV and
Floor) from the S-A-V table
on

Sheet 'Basin'.

Also include the inverts of
all outlets (e.g. vertical

orifice, overflow grate, and

spillway, where applicable).
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Project:

MHFD-Detention, Version 4.06 (July 2022)

GE TABLE BUILDER

Basin ID: POND B

(2 ne

2oNE3
( ZONE 2

N

100-YR
VOLUME| EuRv | wacy
-

100-YEAR
ZONE 1AND 2 ORIFICE
ORIFICES

PERMANENT.
IFOOL Example Zone Configuration (Retention Pond)

Watershed Information

Selected BMP Type = EDB
Watershed Area = 23.86 acres
Watershed Length = 2,460 ft
Watershed Length to Centroid = 1,297 ft
Watershed Slope = 0.023 ft/ft
Watershed Imperviousness = 40.50% |percent
Percentage Hydrologic Soil Group A = 0.0% percent
Percentage Hydrologic Soil Group B = 0.0% percent
Percentage Hydrologic Soil Groups C/D = 100.0% |percent
Target WQCV Drain Time = 40.0 hours

Location for 1-hr Rainfall Depths = Lone Tree - Municipal Court

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 -

~—
Depth Increment = 0.50 ft
Optional Optional
Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (ft) (ft) (ft) | Area(ft’) | (acre) (ft*) (ac-ft)
6285| Top of Micropool - 0.00 - - - 3,246 0.075

6285.5 - 0.50 - - - 15,805 0.363 4,763 0.109

6286 - 1.00 - - - 30,502 0.700 16,339 0.375

6286.5 - 1.50 - - - 34,225 0.786 32,521 0.747

6287 - 2.00 - - - 35,813 0.822 50,030 1.149

6287.5 - 2.50 - - - 37,426 0.859 68,340 1.569

6288 - 3.00 - - - 39,063 0.897 87,462 2.008

6288.5 - 3.50 - - - 40,726 0.935 107,410 2.466

6289 - 4.00 - - - 42,414 0.974 128,195 2.943

6289.5 - 4.50 - - - 44,127 1.013 149,830 3.440

6290 - 5.00 - - - 46,800 1.074 172,562 3.961

6290.5 - 5.50 - - - 50,000 1.148 196,762 4.517

9291 - 6.00 - - - 54,000 1.240 222,762 5.114

Water Quality Capture Volume (WQCV) = 0.360 acre-feet acre-feet - - - -
Excess Urban Runoff Volume (EURV) = 0.899 acre-feet acre-feet - - - -
2-yr Runoff Volume (P1 = 0.84 in.) = 0.596 acre-feet inches - - - -
5-yr Runoff Volume (P1 = 1.1 in. 0.933 acre-feet inches - - - -
10-yr Runoff Volume (P1 = 1.33 in. 1.318 acre-feet inches - - - -
25-yr Runoff Volume (P1 = 1.68 in. 2.112 acre-feet inches - - - -
50-yr Runoff Volume (P1 = 1.97 in. 2.689 acre-feet inches - - - -
100-yr Runoff Volume (P1 = 2.28 in. 3.407 acre-feet inches - - - -
500-yr Runoff Volume (P1 = 3.07 in.) = 5.061 acre-feet inches - - - -
Approximate 2-yr Detention Volume = 0.550 acre-feet - - - -
Approximate 5-yr Detention Volume = 0.896 acre-feet - - - -
Approximate 10-yr Detention Volume = 1.063 acre-feet - - - -
Approximate 25-yr Detention Volume = 1.290 acre-feet - - - -
Approximate 50-yr Detention Volume = 1.399 acre-feet - - - -
Approximate 100-yr Detention Volume = 1.697 acre-feet - - - -
Define Zones and Basin Geometry - - - -
Zone 1 Volume (WQCV) = 0.360 acre-feet - - - -

Zone 2 Volume (EURV - Zone 1) = 0.539 acre-feet - - - -

Zone 3 Volume (100-year - Zones 1 & 2) = 0.798 acre-feet - - - -
Total Detention Basin Volume = 1.697 acre-feet - - - -

Initial Surcharge Volume (ISV) = user ft3 - - - -

Initial Surcharge Depth (ISD) = user ft - - - -

Total Available Detention Depth (Hotal) = user ft - - - -
Depth of Trickle Channel (Hrc) = user ft - - - -

Slope of Trickle Channel (Syc) = user ft/ft - - - -

Slopes of Main Basin Sides (Smain) = user H:V - - - -
Basin Length-to-Width Ratio (Riw) = user - - - -
Initial Surcharge Area (Arsy) = user ft? - - . .
Surcharge Volume Length (Lisy) = user ft - - - -
Surcharge Volume Width (Wysy) = user ft - - - -
Depth of Basin Floor (Hgoor) = user ft - - - -

Length of Basin Floor (Lgoor) = user ft - - - -

Width of Basin Floor (Wgoor) = user ft - - - -

Area of Basin Floor (Agoor) = user ft? - - - -

Volume of Basin Floor (Ve oor) = user ft3 - - - -

Depth of Main Basin (Hua) = user ft - - - -

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

Width of Main Basin (Wyan) = user ft - - - -

Area of Main Basin (Auan) = user ft? - - . .

Volume of Main Basin (Vya) = user ft3 - - - -
Calculated Total Basin Volume (Vigta) = user acre-feet - - - -
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Project:
Basin ID: POND B
O oNE 2 Estimated Estimated
; WRI N Stage (ft) Volume (ac-ft) Outlet Type
VOLUME) EURV} wack Zone 1 (WQCV) 0.98 0.360 Orifice Plate
100¥eAR Zone 2 (EURV) 1.70 0.539 Rectangular Orifice
PERMANENT- ORIFICES Zone 3 (100-year) 2.65 0.798 Weir&Pipe (Restrict)
poot Example Zone Configuration (Retention Pond) Total (all zones) 1.697
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 (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate
Centroid of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 2.069E-02 ft?
Depth at top of Zone using Orifice Plate = 0.98 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 3.90 inches Elliptical Slot Centroid = N/A feet
Orifice Plate: Orifice Area per Row = 2.98 sqg. inches (diameter = 1-15/16 inches) Elliptical Slot Area = N/A ft?

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

Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)
Stage of Orifice Centroid (ft) 0.00 0.33 0.65
Orifice Area (sq. inches) 2.98 2.98 2.98
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 Rectangula| Not Selected Zone 2 Rectangulal  Not Selected
Invert of Vertical Orifice = 0.98 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 0.08 N/A ft?
Depth at top of Zone using Vertical Orifice = 1.70 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = 0.08 N/A feet
Vertical Orifice Height = 2.00 N/A inches
Vertical Orifice Width = 5.99 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 = 1.70 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H; = 3.70 N/A feet
Overflow Weir Front Edge Length = 14.00 N/A feet Overflow Weir Slope Length = 8.25 N/A feet
Overflow Weir Grate Slope = 4.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 251.62 N/A
Horiz. Length of Weir Sides = 8.00 N/A feet Overflow Grate Open Area w/o Debris = 80.35 N/A ft?
Overflow Grate Type =| Type C Grate N/A Overflow Grate Open Area w/ Debris = 40.18 N/A ft?
Debris Clogging % = 50% N/A %
User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Selected
Depth to Invert of Outlet Pipe = 2.50 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 0.32 N/A ft?
Outlet Pipe Diameter = 21.00 N/A inches Outlet Orifice Centroid = 0.20 N/A feet
Restrictor Plate Height Above Pipe Invert = 4.00 inches Half-Central Angle of Restrictor Plate on Pipe = 0.90 N/A radians
User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 4.50 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.86 feet
Spillway Crest Length = 12.00 feet Stage at Top of Freeboard = 6.36 feet
Spillway End Slopes = 4.00 H:v Basin Area at Top of Freeboard = 1.24 acres
Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 5.11 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 0.84 1.10 1.33 1.68 1.97 2.28 3.07
CUHP Runoff Volume (acre-ft) = 0.360 0.899 0.596 0.933 1.318 2.112 2.689 3.407 5.061
Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.596 0.933 1.318 2.112 2.689 3.407 5.061
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.2 1.5 4.0 10.5 14.4 19.8 31.1
OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.06 0.17 0.44 0.60 0.83 1.30
Peak Inflow Q (cfs) = N/A N/A 5.5 8.9 12.8 22.0 28.0 35.5 52.0
Peak Outflow Q (cfs) = 0.2 0.7 0.4 0.6 2.2 3.4 3.6 3.8 14.1
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.4 0.6 0.3 0.2 0.2 0.5
Structure Controlling Flow =|| Vertical Orifice 1 | Overflow Weir 1 | Vertical Orifice 1 | Vertical Orifice 1 | Overflow Weir 1 | Outlet Plate 1 Outlet Plate 1 Outlet Plate 1 Spillway
Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A 0.0 0.0 0.0 0.0 0.0
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) = 37 46 44 48 48 45 44 44 41
Time to Drain 99% of Inflow Volume (hours) = 40 52 48 54 55 55 55 55 54
Maximum Ponding Depth (ft) = 0.98 1.70 1.21 1.60 1.94 2.60 3.16 3.87 4.90
Area at Maximum Ponding Depth (acres) = 0.69 0.80 0.74 0.79 0.82 0.87 0.91 0.96 1.06
Maximum Volume Stored (acre-ft) = 0.361 0.905 0.526 0.826 1.091 1.647 2.152 2.807 3.844
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Outflow Hydrograph Workbook Filename:

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

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP
Time Interval TIME WQCV [cfs] | EURV [cfs] | 2 Year [cfs] | 5 Year [cfs] | 10 Year [cfs]| 25 Year [cfs]| 50 Year [cfs] | 100 Year [cfs]|500 Year [cfs]
5.00_min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.19
0:15:00 0.00 0.00 0.16 0.48 0.70 0.54 0.78 0.81 1.42
0:20:00 0.00 0.00 1.28 1.95 2.48 1.75 2.23 2.48 4.04
0:25:00 0.00 0.00 3.38 5.29 7.66 4.57 5.90 6.99 13.13
0:30:00 0.00 0.00 5.01 8.04 11.64 13.89 18.15 21.86 33.98
0:35:00 0.00 0.00 5.52 8.90 12.76 19.54 25.09 31.35 46.85
0:40:00 0.00 0.00 5.53 8.82 12.60 21.99 27.97 34.95 51.51
0:45:00 0.00 0.00 5.22 8.34 11.96 22.00 27.88 35.50 51.99
0:50:00 0.00 0.00 4.88 7.87 11.17 21.39 27.05 34.50 50.47
0:55:00 0.00 0.00 4.58 7.37 10.43 20.08 25.44 32.90 48.13
1:00:00 0.00 0.00 4.31 6.92 9.78 18.69 23.72 31.27 45.77
1:05:00 0.00 0.00 4.11 6.55 9.28 17.45 22.21 29.85 43.77
1:10:00 0.00 0.00 3.86 6.24 8.84 16.12 20.59 27.55 40.56
1:15:00 0.00 0.00 3.61 5.86 8.41 14.86 19.03 25.16 37.21
1:20:00 0.00 0.00 3.35 5.41 7.83 13.50 17.28 22.54 33.34
1:25:00 0.00 0.00 3.10 4.97 7.12 12.16 15.56 19.99 29.55
1:30:00 0.00 0.00 2.87 4.57 6.43 10.83 13.82 17.61 26.02
1:35:00 0.00 0.00 2.69 4.27 5.91 9.58 12.22 15.48 22.97
1:40:00 0.00 0.00 2.57 3.9 5.53 8.67 11.06 13.92 20.69
1:45:00 0.00 0.00 2.47 3.74 5.20 7.95 10.13 12.66 18.83
1:50:00 0.00 0.00 2.38 3.50 4.90 7.33 9.32 11.54 17.18
1:55:00 0.00 0.00 2.23 3.28 4.59 6.76 8.58 10.54 15.67
2:00:00 0.00 0.00 2.06 3.06 4.25 6.24 7.90 9.60 14.27
2:05:00 0.00 0.00 1.84 2.72 3.76 5.54 7.01 8.48 12.58
2:10:00 0.00 0.00 1.60 2.36 3.26 4.83 6.09 7.37 10.90
2:15:00 0.00 0.00 1.38 2.03 2.78 4.15 5.22 6.32 9.31
2:20:00 0.00 0.00 1.18 1.71 2.34 3.49 4.39 5.31 7.78
2:25:00 0.00 0.00 0.99 1.41 1.92 2.88 3.60 4.35 6.34
2:30:00 0.00 0.00 0.81 1.14 1.54 2.29 2.85 3.42 4.96
2:35:00 0.00 0.00 0.64 0.90 1.21 1.74 2.16 2.57 3.72
2:40:00 0.00 0.00 0.52 0.72 0.97 1.29 1.61 1.88 2.78
2:45:00 0.00 0.00 0.43 0.60 0.81 0.99 1.24 1.42 2.12
2:50:00 0.00 0.00 0.36 0.50 0.67 0.77 0.97 1.09 1.63
2:55:00 0.00 0.00 0.30 0.41 0.56 0.61 0.77 0.83 1.25
3:00:00 0.00 0.00 0.25 0.34 0.46 0.48 0.60 0.63 0.95
3:05:00 0.00 0.00 0.21 0.28 0.38 0.39 0.48 0.47 0.72
3:10:00 0.00 0.00 0.18 0.23 0.31 0.31 0.38 0.36 0.55
3:15:00 0.00 0.00 0.15 0.19 0.25 0.25 0.31 0.28 0.44
3:20:00 0.00 0.00 0.12 0.15 0.20 0.20 0.24 0.23 0.35
3:25:00 0.00 0.00 0.10 0.12 0.16 0.16 0.19 0.18 0.28
3:30:00 0.00 0.00 0.08 0.10 0.12 0.12 0.15 0.15 0.22
3:35:00 0.00 0.00 0.06 0.07 0.09 0.10 0.11 0.11 0.17
3:40:00 0.00 0.00 0.04 0.05 0.07 0.07 0.08 0.08 0.12
3:45:00 0.00 0.00 0.03 0.04 0.05 0.05 0.06 0.06 0.08
3:50:00 0.00 0.00 0.02 0.02 0.03 0.03 0.04 0.04 0.05
3:55:00 0.00 0.00 0.01 0.01 0.02 0.02 0.02 0.02 0.03
0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 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
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Summary Stage-Area-Volume-Discharge Relationships

The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.
The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.

Stage - Storage Stage Area Area Volume Volume OI?:JW
Description Ift] 2] [acres] %] [ac-ft] [cfs]

For best results, include the
stages of all grade slope
changes (e.g. ISV and Floor)
from the S-A-V table on
Sheet 'Basin'.

Also include the inverts of all
outlets (e.g. vertical orifice,
overflow grate, and spillway,

where applicable).
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Project: HILLCAMP - RIDGEGATE
Basin ID: POND D

2oNE3
( ZONE 2

(2 ne

i, —

100-YR
VOLUME| EuRv | wacy
-

ZONE 1 AND 2 oRCE Depth Increment = 0.50 ft
PERMANENT- ORIFICES Optional Optional
IFOOL Example Zone Configuration (Retention Pond) Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (ft) (ft) (%) Area (ft”) | (acre) (%) (ac-ft)
Watershed Information 6292.5| Top of Micropool - 0.00 - - - 2,220 0.051
Selected SCM Type = EDB Note: L / W Ratio > 8 6293 - 0.50 - - - 2,630 0.060 1,212 0.028
Watershed Area = 7.86 acres L / W Ratio = 10.48 6293.5 - 1.00 - - - 3,067 0.070 2,637 0.061
Watershed Length = 1,894 ft 6294 - 1.50 - - - 3,527 0.081 4,285 0.098
Watershed Length to Centroid = 580 ft 6294.5 - 2.00 - - - 4,014 0.092 6,170 0.142
Watershed Slope = 0.016 ft/ft 6295 - 2.50 - - - 4,526 0.104 8,305 0.191
Watershed Imperviousness = 52.10% |percent 6295.5 - 3.00 - - - 5,063 0.116 10,703 0.246
Percentage Hydrologic Soil Group A = 0.0% percent 6296 - 3.50 - - - 5,624 0.129 13,374 0.307
Percentage Hydrologic Soil Group B = 0.0% percent 6296.5 - 4.00 - - - 6,210 0.143 16,333 0.375
Percentage Hydrologic Soil Groups C/D = 100.0% |percent 6297 - 4.50 - - - 6,822 0.157 19,591 0.450
Target WQCV Drain Time = 40.0 hours 6297.5 - 5.50 - - - 7,400 0.170 26,702 0.613
Location for 1-hr Rainfall Depths = Lone Tree - Municipal Court 6298 - 6.00 - - - 8,600 0.197 30,702 0.705
6298.5 - 6.50 - - - 9,800 0.225 35,302 0.810

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) = 0.139 acre-feet acre-feet - - - -
Excess Urban Runoff Volume (EURV) = 0.389 acre-feet acre-feet - - - -
2-yr Runoff Volume (P1 = 0.84 in.) = 0.259 acre-feet inches - - - -
5-yr Runoff Volume (P1 = 1.1 in. 0.386 acre-feet inches - - - -
10-yr Runoff Volume (P1 = 1.33 in. 0.521 acre-feet inches - - - -
25-yr Runoff Volume (P1 = 1.68 in. 0.779 acre-feet inches - - - -
50-yr Runoff Volume (P1 = 1.97 in. 0.972 acre-feet inches - - - -
100-yr Runoff Volume (P1 = 2.28 in. 1.204 acre-feet inches - - - -
500-yr Runoff Volume (P1 = 3.07 in.) = 1.752 acre-feet inches - - - -
Approximate 2-yr Detention Volume = 0.241 acre-feet - - - -
Approximate 5-yr Detention Volume = 0.373 acre-feet - - - -
Approximate 10-yr Detention Volume = 0.440 acre-feet - - - -
Approximate 25-yr Detention Volume = 0.525 acre-feet - - - -
Approximate 50-yr Detention Volume = 0.566 acre-feet - - - -
Approximate 100-yr Detention Volume = 0.662 acre-feet - - - -
Define Zones and Basin Geometry - - - -
Zone 1 Volume (WQCV) = 0.139 acre-feet - - - -

Zone 2 Volume (EURV - Zone 1) = 0.250 acre-feet Total i - - - -
Select Zone 3 Storage Volume (Optional) = acre-feet volume is less than - - - -
Total Detention Basin Volume = 0.389 acre-feet  100-year volume. - - - -

Initial Surcharge Volume (ISV) = user ft3 - - - -

Initial Surcharge Depth (ISD) = user ft - - - -

Total Available Detention Depth (Hotal) = user ft - - - -
Depth of Trickle Channel (Hrc) = user ft - - - -

Slope of Trickle Channel (Syc) = user ft/ft - - - -

Slopes of Main Basin Sides (Smain) = user H:V - - - -
Basin Length-to-Width Ratio (Riw) = user - - - -
Initial Surcharge Area (Arsy) = user ft? - - . .
Surcharge Volume Length (Lisy) = user ft - - - -
Surcharge Volume Width (Wysy) = user ft - - - -
Depth of Basin Floor (Hgoor) = user ft - - - -

Length of Basin Floor (Lgoor) = user ft - - - -

Width of Basin Floor (Wgoor) = user ft - - - -

Area of Basin Floor (Agoor) = user ft? - - - -

Volume of Basin Floor (Ve oor) = user ft3 - - - -

Depth of Main Basin (Hua) = user ft - - - -

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

Width of Main Basin (Wyan) = user ft - - - -

Area of Main Basin (Auan) = user ft? - - . .

Volume of Main Basin (Vya) = user ft3 - - - -
Calculated Total Basin Volume (Vigta) = user acre-feet - - - -
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DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention, Version 4.07 (June 2025)
Project: HILLCAMP - RIDGEGATE
Basin ID: POND D

ZONE 3

ZONE 2 Estimated Estimated
; WRI N Stage (ft) Volume (ac-ft) Outlet Type
VOLUME) EURV} wack Zone 1 (WQCV) 1.97 0.139 Orifice Plate
100-YEAR Zone 2 (EURV) 4.10 0.250 Circular Orifice
ORIFICE
PERMANENT- ORIFICES ZOne 3
pooL Example Zone Configuration (Retention Pond) Total (all zones) 0389
User Input: Orifice at Underdrain Outlet ically used to drain WQCV in a Filtration SCM) 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 (typically used to drain WQCV and/or EURV in a sedimentation SCM) Calculated Parameters for Plate
Centroid of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 6.806E-03 ft?
Depth at top of Zone using Orifice Plate = 1.28 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 5.10 inches Elliptical Slot Centroid = N/A feet
Orifice Plate: Orifice Area per Row = 0.98 sq. inches (diameter = 1-1/8 inches) Elliptical Slot Area = N/A ft?

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

Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)
Stage of Orifice Centroid (ft) 0.00 0.43 0.85
Orifice Area (sq. inches) 0.98 0.98 0.98
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 = 1.97 ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 0.00 ft?
Depth at top of Zone using Vertical Orifice = 4.10 ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = 0.02 feet
Vertical Orifice Diameter = 0.38 inches
User Input: Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe) Calculated Parameters for Overflow Weir
Not Selected Not Selected Not Selected Not Selected
Overflow Weir Front Edge Height, Ho = 1.97 ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H; = 2.97 feet
Overflow Weir Front Edge Length = 4.00 feet Overflow Weir Slope Length = 4.12 feet
Overflow Weir Grate Slope = 4.00 H:v Grate Open Area / 100-yr Orifice Area = 30.61
Horiz. Length of Weir Sides = 4.00 feet Overflow Grate Open Area w/o Debris = 11.48 ft?
Overflow Grate Type =| Type C Grate Overflow Grate Open Area w/ Debris = 5.74 ft?
Debris Clogging % = 50% %
User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Not Selected Not Selected Not Selected Not Selected
Depth to Invert of Outlet Pipe = 2.00 ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 0.38 ft?
Circular Orifice Diameter = 18.00 inches Outlet Orifice Centroid = 0.13 feet
3.00 Half-Central Angle of Restrictor Plate on Pipe = N/A N/A radians
User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 5.50 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.77 feet
Spillway Crest Length = 4.00 feet Stage at Top of Freeboard = 7.27 feet
Spillway End Slopes = 4.00 H:v Basin Area at Top of Freeboard = 0.22 acres
Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 0.81 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 0.84 1.10 1.33 1.68 1.97 2.28 3.07
CUHP Runoff Volume (acre-ft) = 0.139 0.389 0.259 0.386 0.521 0.779 0.972 1.204 1.752
Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.259 0.386 0.521 0.779 0.972 1.204 1.752
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.1 0.6 1.3 3.4 4.6 6.2 9.7
OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.02 0.07 0.17 0.43 0.58 0.79 1.23
Peak Inflow Q (cfs) = N/A N/A 2.6 3.9 5.3 8.6 10.8 13.3 19.1
Peak Outflow Q (cfs) = 0.1 4.4 1.0 2.2 3.5 4.3 4.5 4.9 13.4
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 4.0 2.6 1.3 1.0 0.8 1.4
Structure Controlling Flow =|| Vertical Orifice 1 | Outlet Plate 1 N/A N/A N/A Outlet Plate 1 Outlet Plate 1 Outlet Plate 1 Spillway
Max Velocity through Grate 1 (fps) = 0.00 0.37 0.08 0.2 0.3 0.4 0.4 0.4 0.4
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) = 35 30 35 32 29 24 22 20 16
Time to Drain 99% of Inflow Volume (hours) = 40 38 41 40 38 35 34 32 29
Maximum Ponding Depth (ft) = 1.98 4.10 2.31 2.53 2.69 3.67 4.46 5.47 6.10
Area at Maximum Ponding Depth (acres) = 0.09 0.15 0.10 0.10 0.11 0.13 0.16 0.17 0.20
Maximum Volume Stored (acre-ft) = 0.140 0.389 0.171 0.193 0.211 0.329 0.442 0.608 0.725
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DETENTION BASIN OUTLET STRUCTURE DESIGN

Outflow Hydrograph Workbook Filename:

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

2025-12-10 POND D - UD-DETENTION, 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 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:10:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.11
0:15:00 0 0.00 0.10 0.29 0.42 0.32 0.47 0.48 0.82
0:20:00 0 0.00 0.75 1.12 141 0.99 1.25 1.39 2.17
0:25:00 0 0.00 1.85 2.79 3.83 2.42 3.07 3.55 6.09
0:30:00 0 0.00 2.51 3.79 5.16 6.37 8.11 9.61 14.32
0:35:00 0 0.00 2.60 3.93 5.31 8.08 10.14 12.52 18.21
0:40:00 0 0.00 2.54 3.76 5.07 8.65 10.77 13.26 19.11
0:45:00 0 0.00 2.36 3.52 4.77 8.34 10.37 13.06 18.77
0:50:00 0 0.00 2.19 3.31 4.43 8.05 10.01 12.57 18.04
0:55:00 0 0.00 2.04 3.08 4.13 7.44 9.26 11.83 17.00
1:00:00 0 0.00 1.92 2.90 3.88 6.89 8.59 11.18 16.07
1:05:00 0 0.00 1.82 2.73 3.67 6.44 8.03 10.66 15.32
1:10:00 0 0.00 1.68 2.56 3.45 5.88 7.36 9.66 13.93
1:15:00 0 0.00 1.53 2.36 3.24 5.34 6.69 8.67 12.54
1:20:00 0 0.00 1.40 2.15 2.97 4.76 5.96 7.58 10.97
1:25:00 0 0.00 1.29 1.98 2.71 4.23 5.29 6.60 9.57
1:30:00 0 0.00 1.22 1.86 2.50 3.77 4.72 5.83 8.47
1:35:00 0 0.00 1.16 1.77 2.33 3.42 4.27 5.24 7.61
1:40:00 0 0.00 1.11 1.64 2.18 3.12 3.89 4.73 6.88
1:45:00 0 0.00 1.06 1.52 2.03 2.85 3.54 4.27 6.21
1:50:00 0 0.00 1.01 1.40 1.89 2.60 3.23 3.86 5.60
1:55:00 0 0.00 0.92 1.29 1.75 2.37 2.93 3.46 5.02
2:00:00 0 0.00 0.83 1.17 1.58 2.14 2.64 3.09 4.47
2:05:00 0 0.00 0.70 0.99 1.32 1.81 2.23 2.59 3.75
2:10:00 0 0.00 0.58 0.81 1.08 1.48 1.82 2.12 3.05
2:15:00 0 0.00 0.47 0.65 0.86 1.17 1.44 1.67 2.39
2:20:00 0 0.00 0.37 0.52 0.69 0.90 1.10 1.26 1.82
2:25:00 0 0.00 0.30 0.42 0.56 0.69 0.84 0.95 1.38
2:30:00 0 0.00 0.25 0.35 0.47 0.54 0.66 0.73 1.07
2:35:00 0 0.00 0.21 0.29 0.39 0.43 0.53 0.57 0.84
2:40:00 0 0.00 0.17 0.24 0.32 0.34 0.42 0.44 0.65
2:45:00 0 0.00 0.14 0.20 0.26 0.27 0.33 0.34 0.50
2:50:00 0 0.00 0.12 0.16 0.21 0.22 0.26 0.26 0.38
2:55:00 0 0.00 0.10 0.13 0.17 0.17 0.21 0.20 0.29
3:00:00 0 0.00 0.08 0.10 0.14 0.14 0.17 0.16 0.23
3:05:00 0 0.00 0.07 0.08 0.11 0.11 0.13 0.13 0.19
3:10:00 0 0.00 0.05 0.07 0.09 0.09 0.11 0.10 0.15
3:15:00 0 0.00 0.04 0.05 0.07 0.07 0.08 0.08 0.12
3:20:00 0 0.00 0.03 0.04 0.05 0.05 0.06 0.06 0.09
3:25:00 0 0.00 0.02 0.03 0.04 0.04 0.05 0.05 0.07
3:30:00 0 0.00 0.01 0.02 0.03 0.03 0.03 0.03 0.05
3:35:00 0 0.00 0.01 0.01 0.02 0.02 0.02 0.02 0.03
3:40:00 0 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.02
3:45:00 0 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.01
3:50:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:55:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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DETENTION BASIN

TLET ST

MHFD-Detention, Version 4.07 (June 2025)
Summary Stage-Area-Volume-Discharge Relationships

The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.

RE DESIGN

The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.

Stage - Storage Stage Elevation Area Area Volume Volume o::ﬂt:!w
Description [ft] [ft] Ift?] [acres] 3] [ac-ft] fets]

For best results, include the

tages of all grade slope
changes (e.g. ISV and
Floor) from the S-A-V table
on

Sheet 'Basin'.

Also include the inverts of
all outlets (e.g. vertical

orifice, overflow grate, and

spillway, where applicable).
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Project:

MHFD-Detention, Version 4.07 (June 2025)

Basin ID: POND E

(2 ne

2oNE3
( ZONE 2

N

100-YR
VOLUME| EuRv | wacy
-

100-YEAR
ZONE 1AND 2 ORIFICE
ORIFICES

PERMANENT.
IFOOL Example Zone Configuration (Retention Pond)

Watershed Information

Selected SCM Type = EDB
Watershed Area = 21.81 acres
Watershed Length = 2,268 ft
Watershed Length to Centroid = 604 ft
Watershed Slope = 0.035 ft/ft
Watershed Imperviousness = 39.10% |percent
Percentage Hydrologic Soil Group A = 0.0% percent
Percentage Hydrologic Soil Group B = 0.0% percent
Percentage Hydrologic Soil Groups C/D = 100.0% |percent
Target WQCV Drain Time = 40.0 hours

Location for 1-hr Rainfall Depths = Lone Tree - Municipal Court

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 -

e
Depth Increment = 1.00 ft
Optional Optional
Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (ft) (ft) (ft) | Area(ft’) | (acre) (ft*) (ac-ft)
6276| Top of Micropool - 0.00 - - - 12,569 0.289

6277 - 1.00 - - - 15,034 0.345 13,801 0.317

6278 - 2.00 - - - 17,600 0.404 30,118 0.691

6279 - 3.00 - - - 20,266 0.465 49,051 1.126

6280 - 4.00 - - - 23,032 0.529 70,700 1.623

6281 - 5.00 - - - 25,898 0.595 95,165 2.185

Water Quality Capture Volume (WQCV) = 0.323 acre-feet acre-feet - - - -
Excess Urban Runoff Volume (EURV) = 0.791 acre-feet acre-feet - - - -
2-yr Runoff Volume (P1 = 0.84 in.) = 0.517 acre-feet inches - - - -
5-yr Runoff Volume (P1 = 1.1 in. 0.819 acre-feet inches - - - -
10-yr Runoff Volume (P1 = 1.33 in. 1.165 acre-feet inches - - - -
25-yr Runoff Volume (P1 = 1.68 in. 1.883 acre-feet inches - - - -
50-yr Runoff Volume (P1 = 1.97 in. 2.406 acre-feet inches - - - -
100-yr Runoff Volume (P1 = 2.28 in. 3.056 acre-feet inches - - - -
500-yr Runoff Volume (P1 = 3.07 in.) = 4.551 acre-feet inches - - - -
Approximate 2-yr Detention Volume = 0.483 acre-feet - - - -
Approximate 5-yr Detention Volume = 0.794 acre-feet - - - -
Approximate 10-yr Detention Volume = 0.942 acre-feet - - - -
Approximate 25-yr Detention Volume = 1.146 acre-feet - - - -
Approximate 50-yr Detention Volume = 1.244 acre-feet - - - -
Approximate 100-yr Detention Volume = 1.517 acre-feet - - - -
Define Zones and Basin Geometry - - - -
Zone 1 Volume (WQCV) = 0.323 acre-feet - - - -

Zone 2 Volume (EURV - Zone 1) = 0.469 acre-feet - - - -

Zone 3 Volume (100-year - Zones 1 & 2) = 0.726 acre-feet - - - -
Total Detention Basin Volume = 1.517 acre-feet - - - -

Initial Surcharge Volume (ISV) = user ft3 - - - -

Initial Surcharge Depth (ISD) = user ft - - - -

Total Available Detention Depth (Hotal) = user ft - - - -
Depth of Trickle Channel (Hrc) = user ft - - - -

Slope of Trickle Channel (Syc) = user ft/ft - - - -

Slopes of Main Basin Sides (Smain) = user H:V - - - -
Basin Length-to-Width Ratio (Riw) = user - - - -
Initial Surcharge Area (Arsy) = user ft? - - . .
Surcharge Volume Length (Lisy) = user ft - - - -
Surcharge Volume Width (Wysy) = user ft - - - -
Depth of Basin Floor (Hgoor) = user ft - - - -

Length of Basin Floor (Lgoor) = user ft - - - -

Width of Basin Floor (Wgoor) = user ft - - - -

Area of Basin Floor (Agoor) = user ft? - - - -

Volume of Basin Floor (Ve oor) = user ft3 - - - -

Depth of Main Basin (Hua) = user ft - - - -

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

Width of Main Basin (Wyan) = user ft - - - -

Area of Main Basin (Auan) = user ft? - - . .

Volume of Main Basin (Vya) = user ft3 - - - -
Calculated Total Basin Volume (Vigta) = user acre-feet - - - -

2025-12-09 POND E - UD-DETENTION, Basin
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MHFD-Detention, Version 4.07 (June 2025)

Project:

Basin ID:

ZONE 3

100-YR

VDLUM;I: EURV wacVL
T

PERMANENT-
POOL

ORIFICES

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

N/A

Underdrain Orifice Diameter =

N/A

ly used to drain WQCV in a Filtration SCM)

ft (distance below the filtration media surface)
inches

POND E
Estimated Estimated
Stage (ft) Volume (ac-ft) Outlet Type
Zone 1 (WQCV) 1.02 0.323 Orifice Plate
100¥eAR Zone 2 (EURV) 2.25 0.469 Circular Orifice
Zone 3 (100-year) 3.80 0.726 Weir&Pipe (Restrict)
Example Zone Configuration (Retention Pond) Total (all zones) 1517

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

Centroid of Lowest Orifice =

0.00

Depth at top of Zone using Orifice Plate =

1.02

Orifice Plate: Orifice Vertical Spacing =

4.10

Orifice Plate: Orifice Area per Row =

4.01

User Input: Stage and Total Area of Each Orifict

e Row (numbered fi

eir (typically used to drain WQCV and/or EURV in a sedimentation SCM)

ft (relative to basin bottom at Stage = 0 ft)
ft (relative to basin bottom at Stage = 0 ft)
inches

sq. inches (use rectangular openings)

rom lowest to highest)

WQ Orifice Area per Row =
Elliptical Half-Width =
Elliptical Slot Centroid =
Elliptical Slot Area =

2.785E-02

N/A

N/A

N/A

Calculated Parameters for Plate

ftz
feet
feet
ftz

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

0.34 0.68

Orifice Area (sq. inches)

4.01

4.01 4.01

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)

Invert of Vertical Orifice =

Depth at top of Zone using Vertical Orifice =

Vertical Orifice Diameter =

Zone 2 Circular Not Selected
1.02 N/A ft (relative to basin bottom at Stage = 0 ft)
2.25 N/A ft (relative to basin bottom at Stage = 0 ft)
0.38 N/A inches

Vertical Orifice Area =

Calculated Parameters for Vertical Ori

Zone 2 Circular

Not Selected

0.00

N/A

Vertical Orifice Centroid =

0.02

N/A

fice

feet

User Input: Overflow Weir (Dropbox with Flat o

r Sloped Grate and

Overflow Weir Front Edge Height, Ho =

Overflow Weir Front Edge Length =

Overflow Weir Grate Slope =

Horiz. Length of Weir Sides =

Overflow Grate Type =

Debris Clogging % =

Zone 3 Weir Not Selected
2.25 N/A ft (relative to basin bottom at Stage = 0 ft)
7.00 N/A feet
4.00 N/A H:V
8.00 N/A feet
Type C Grate N/A
50% N/A %

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

Depth to Invert of Outlet Pipe =

Outlet Pipe Diameter =
Restrictor Plate Height Above Pipe Invert =

User Input: Emergency Spillway (Rectangular or
Spillway Invert Stage=

Spillway Crest Length =

Spillway End Slopes =

Freeboard above Max Water Surface =

Zone 3 Restrictor Not Selected
4.00 N/A ft (distance below basin bottom at Stage = 0 ft)
21.00 N/A inches
15.30 inches
Trapezoidal)
4.00 ft (relative to basin bottom at Stage = 0 ft)
14.00 feet
4.00 H:V
1.00 feet

Qutlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe)

Height of Grate Upper Edge, H; =
Overflow Weir Slope Length =
Grate Open Area / 100-yr Orifice Area =
Overflow Grate Open Area w/o Debris =
Overflow Grate Open Area w/ Debris =

Calculated Parameter:

Zone 3 Weir Not Selected
4.25 N/A
8.25 N/A
21.40 N/A
40.18 N/A
20.09 N/A

for Outlet Pipe w/

Calculated Parameters for Overflow Weir

feet
feet

ftZ
ftZ

Flow Restriction Plate

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

1.88 N/A
0.71 N/A
2.05 N/A

0.89

5.89

0.59

2.18

Calculated Parameters for Spillway

feet
feet
acres
acre-ft

ftZ
feet
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 =

One-Hour Rainfall Depth (in)

CUHP Runoff Volume (acre-ft)

Inflow Hydrograph Volume (acre-ft;

CUHP Predevelopment Peak Q (cfs,

Predevelopment Unit Peak Flow, q (cfs/acre;

)
)
OPTIONAL Override Predevelopment Peak Q (cfs)
) =
) =

Peak Inflow Q (cfs

Peak Outflow Q (cfs) =

Ratio Peak Outflow to Predevelopment Q =

Structure Controlling Flow =

Max Velocity through Grate 1 (fps)

Max Velocity through Grate 2 (fps)

Time to Drain 97% of Inflow Volume (hours)

Time to Drain 99% of Inflow Volume (hours) =

Maximum Ponding Depth (ft)

Area at Maximum Ponding Depth (acres)

Maximum Volume Stored (acre-ft)

WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
N/A N/A 0.84 1.10 1.33 1.68 1.97 2.28 3.07
0.323 0.791 0.517 0.819 1.165 1.883 2.406 3.056 4.551
N/A N/A 0.517 0.819 1.165 1.883 2.406 3.056 4.551
N/A N/A 0.6 2.5 5.8 14.2 19.3 26.1 40.5
N/A N/A
N/A N/A 0.03 0.12 0.27 0.65 0.89 1.20 1.86
N/A N/A 6.6 10.8 15.8 26.8 34.0 42.7 62.7
0.3 0.6 0.4 0.5 2.3 9.5 154 24.1 43.3
N/A N/A N/A 0.2 0.4 0.7 0.8 0.9 1.1
Plate Overflow Weir 1 | Vertical Orifice 1 | Vertical Orifice 1 | Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 Outlet Plate 1 Spillway
N/A N/A N/A N/A 0.0 0.2 0.4 0.6 0.6
N/A N/A N/A N/A N/A N/A N/A N/A N/A
36 43 40 44 44 40 37 34 28
40 50 45 51 52 50 48 46 42
1.02 2.25 1.39 2.11 2.64 3.26 3.57 3.94 4.53
0.35 0.42 0.37 0.41 0.44 0.48 0.50 0.52 0.56
0.324 0.794 0.452 0.732 0.963 1.244 1.402 1.591 1.907
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DETENTION BASIN OUTLET STRUCTURE DESIGN

Outflow Hydrograph Workbook Filename:

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

2025-12-09 POND E - UD-DETENTION, 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 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:10:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.30
0:15:00 0 0.00 0.25 0.74 1.08 0.83 1.20 1.25 2.13
0:20:00 0 0.00 1.92 2.85 3.59 2.53 3.19 3.56 5.86
0:25:00 0 0.00 4.87 7.65 11.28 6.55 8.48 10.15 19.59
0:30:00 0 0.00 6.61 10.76 15.77 20.61 27.06 32.74 50.24
0:35:00 0 0.00 6.58 10.73 15.45 26.24 33.65 42.47 62.71
0:40:00 0 0.00 6.16 9.84 14.13 26.82 34.02 2.72 62.56
0:45:00 0 0.00 5.47 8.80 12.73 25.03 31.68 40.76 59.41
0:50:00 0 0.00 4.88 7.98 11.34 23.19 29.31 37.66 54.92
0:55:00 0 0.00 4.40 7.16 10.15 20.67 26.21 34.34 50.11
1:00:00 0 0.00 3.95 6.38 9.05 18.32 23.31 31.39 45.78
1:05:00 0 0.00 3.54 5.69 8.04 16.24 20.71 28.62 41.71
1:10:00 0 0.00 3.14 5.18 7.36 13.79 17.65 24.10 35.49
1:15:00 0 0.00 2.84 4.72 6.90 12.02 15.50 20.64 30.76
1:20:00 0 0.00 2.60 4.27 6.30 10.44 13.47 17.53 26.14
1:25:00 0 0.00 2.38 3.85 5.55 9.10 11.71 14.83 22.07
1:30:00 0 0.00 2.18 3.46 4.85 7.78 9.98 12.51 18.57
1:35:00 0 0.00 1.97 3.09 4.19 6.57 8.39 10.39 15.37
1:40:00 0 0.00 1.77 2.63 3.58 5.44 6.92 8.43 12.42
1:45:00 0 0.00 1.58 2.22 3.03 4.39 5.56 6.63 9.73
1:50:00 0 0.00 1.44 1.90 2.64 3.48 4.38 5.10 7.55
1:55:00 0 0.00 1.25 1.71 2.38 2.85 3.61 4.10 6.18
2:00:00 0 0.00 1.12 1.57 2.14 2.48 3.15 3.48 5.31
2:05:00 0 0.00 0.91 1.28 1.74 1.94 2.47 2.67 4.09
2:10:00 0 0.00 0.73 1.01 1.39 1.49 1.89 1.9 3.07
2:15:00 0 0.00 0.59 0.81 1.10 1.15 1.46 1.49 2.29
2:20:00 0 0.00 0.47 0.64 0.86 0.89 1.12 1.09 1.69
2:25:00 0 0.00 0.37 0.50 0.67 0.68 0.85 0.80 1.24
2:30:00 0 0.00 0.29 0.39 0.51 0.52 0.65 0.61 0.94
2:35:00 0 0.00 0.23 0.30 0.39 0.39 0.49 0.46 0.70
2:40:00 0 0.00 0.18 0.22 0.29 0.30 0.37 0.35 0.54
2:45:00 0 0.00 0.14 0.17 0.23 0.23 0.28 0.28 0.42
2:50:00 0 0.00 0.10 0.13 0.17 0.17 0.21 0.21 0.32
2:55:00 0 0.00 0.07 0.09 0.12 0.13 0.15 0.15 0.23
3:00:00 0 0.00 0.05 0.06 0.08 0.09 0.11 0.10 0.15
3:05:00 0 0.00 0.03 0.04 0.05 0.05 0.07 0.06 0.09
3:10:00 0 0.00 0.02 0.02 0.03 0.03 0.03 0.03 0.05
3:15:00 0 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.02
3:20:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:25:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:30:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:35:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:40:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:45:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:50:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:55:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Summary Stage-Area-Volume-Discharge Relationships

The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.

RE DESIGN

The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.

Stage - Storage Stage Elevation Area Area Volume Volume o::ﬂt:!w
Description [ft] [ft] Ift?] [acres] 3] [ac-ft] fets]

For best results, include the

tages of all grade slope
changes (e.g. ISV and
Floor) from the S-A-V table
on

Sheet 'Basin'.

Also include the inverts of
all outlets (e.g. vertical

orifice, overflow grate, and

spillway, where applicable).
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Project:
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Basin ID: POND F1

(2 ne

2oNE3
( ZONE 2

N

100-YR
VOLUME| EuRv | wacy
-

100-YEAR
ZONE 1AND 2 ORIFICE
ORIFICES

PERMANENT.
IFOOL Example Zone Configuration (Retention Pond)

Watershed Information

Selected SCM Type = EDB
Watershed Area = 10.74 acres
Watershed Length = 1,361 ft
Watershed Length to Centroid = 1,200 ft
Watershed Slope = 0.005 ft/ft
Watershed Imperviousness = 33.60% |percent
Percentage Hydrologic Soil Group A = 0.0% percent
Percentage Hydrologic Soil Group B = 0.0% percent
Percentage Hydrologic Soil Groups C/D = 100.0% |percent
Target WQCV Drain Time = 40.0 hours

Location for 1-hr Rainfall Depths = Lone Tree - Municipal Court

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 -

e
Depth Increment = 1.00 ft
Optional Optional
Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (ft) (ft) (ft) | Area(ft’) | (acre) (ft*) (ac-ft)
6309| Top of Micropool - 0.00 - - - 6,065 0.139

6310 - 1.00 - - - 7,399 0.170 6,732 0.155

6311 - 2.00 - - - 8,833 0.203 14,848 0.341

6312 - 3.00 - - - 10,367 0.238 24,448 0.561

6313 - 4.00 - - - 12,001 0.276 35,632 0.818

6314 - 5.00 - - - 14,005 0.322 48,635 1.117

6315 - 6.00 - - - 16,200 0.372 63,737 1.463

Water Quality Capture Volume (WQCV) = 0.145 acre-feet acre-feet - - - -
Excess Urban Runoff Volume (EURV) = 0.331 acre-feet acre-feet - - - -
2-yr Runoff Volume (P1 = 0.84 in.) = 0.212 acre-feet inches - - - -
5-yr Runoff Volume (P1 = 1.1 in. 0.353 acre-feet inches - - - -
10-yr Runoff Volume (P1 = 1.33 in. 0.522 acre-feet inches - - - -
25-yr Runoff Volume (P1 = 1.68 in. 0.880 acre-feet inches - - - -
50-yr Runoff Volume (P1 = 1.97 in. 1.139 acre-feet inches - - - -
100-yr Runoff Volume (P1 = 2.28 in. 1.465 acre-feet inches - - - -
500-yr Runoff Volume (P1 = 3.07 in.) = 2.205 acre-feet inches - - - -
Approximate 2-yr Detention Volume = 0.200 acre-feet - - - -
Approximate 5-yr Detention Volume = 0.341 acre-feet - - - -
Approximate 10-yr Detention Volume = 0.407 acre-feet - - - -
Approximate 25-yr Detention Volume = 0.501 acre-feet - - - -
Approximate 50-yr Detention Volume = 0.545 acre-feet - - - -
Approximate 100-yr Detention Volume = 0.679 acre-feet - - - -
Define Zones and Basin Geometry - - - -
Zone 1 Volume (WQCV) = 0.145 acre-feet - - - -

Zone 2 Volume (EURV - Zone 1) = 0.185 acre-feet - - - -

Zone 3 Volume (100-year - Zones 1 & 2) = 0.349 acre-feet - - - -
Total Detention Basin Volume = 0.679 acre-feet - - - -

Initial Surcharge Volume (ISV) = user ft3 - - - -

Initial Surcharge Depth (ISD) = user ft - - - -

Total Available Detention Depth (Hotal) = user ft - - - -
Depth of Trickle Channel (Hrc) = user ft - - - -

Slope of Trickle Channel (Syc) = user ft/ft - - - -

Slopes of Main Basin Sides (Smain) = user H:V - - - -
Basin Length-to-Width Ratio (Riw) = user - - - -
Initial Surcharge Area (Arsy) = user ft? - - . .
Surcharge Volume Length (Lisy) = user ft - - - -
Surcharge Volume Width (Wysy) = user ft - - - -
Depth of Basin Floor (Hgoor) = user ft - - - -

Length of Basin Floor (Lgoor) = user ft - - - -

Width of Basin Floor (Wgoor) = user ft - - - -

Area of Basin Floor (Agoor) = user ft? - - - -

Volume of Basin Floor (Ve oor) = user ft3 - - - -

Depth of Main Basin (Hua) = user ft - - - -

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

Width of Main Basin (Wyan) = user ft - - - -

Area of Main Basin (Auan) = user ft? - - . .

Volume of Main Basin (Vya) = user ft3 - - - -
Calculated Total Basin Volume (Vigta) = user acre-feet - - - -

2025-12-09 POND F1 - UD-DETENTION, Basin
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Project:

Basin ID: POND F1

ZONE 3

100-YR

VDLUM;I: EURV wacVL
T

PERMANENT-
POOL

ORIFICES

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

100-YEAR
ORIFICE

Example Zone Configuration (Retention Pond)

Zone 1 (WQCV)
Zone 2 (EURV)
Zone 3 (100-year)

N/A

Underdrain Orifice Diameter =

N/A

inches

ly used to drain WQCV in a Filtration SCM)
ft (distance below the filtration media surface)

Estimated Estimated
Stage (ft) Volume (ac-ft) Outlet Type
0.95 0.145 Orifice Plate
1.95 0.185 Circular Orifice
3.48 0.349 Weir&Pipe (Restrict)
Total (all zones) 0.679

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

Centroid of Lowest Orifice =

0.00

Depth at top of Zone using Orifice Plate =

0.95

Orifice Plate: Orifice Vertical Spacing =

3.80

Orifice Plate: Orifice Area per Row =

1.87

User Input: Stage and Total Area of Each Orifict

e Row (numbered fi

inches

ft (relative to basin bottom at Stage = 0 ft)

sq. inches (diameter = 1-1/2 inches)

rom lowest to highest)

eir (typically used to drain WQCV and/or EURV in a sedimentation SCM)
ft (relative to basin bottom at Stage = 0 ft)

WQ Orifice Area per Row =

Elliptical Half-Width =

Elliptical Slot Centroid =

Elliptical Slot Area =

Calculated Parameters for Plate

1.299E-02  |f?
N/A feet
N/A feet
N/A 2

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

0.32

0.63

Orifice Area (sq. inches)

1.87

1.87

1.87

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)

Invert of Vertical Orifice =

Depth at top of Zone using Vertical Orifice =

Vertical Orifice Diameter =

Zone 2 Circular Not Selected
0.95 N/A
1.95 N/A
0.38 N/A

ft (relative to basin bottom at Stage = 0 ft)
ft (relative to basin bottom at Stage = 0 ft)

inches

Vertical Orifice Area =

Calculated Parame
Zone 2 Circular

ters for Vertical Ori
Not Selected

0.00

N/A

Vertical Orifice Centroid =

0.02

N/A

fice

feet

User Input: Overflow Weir (Dropbox with Flat or Sloped Grate and

Overflow Weir Front Edge Height, Ho =

ft (relative to basin bottom at Stage = 0 ft)

Overflow Weir Front Edge Length =

feet

Overflow Weir Grate Slope =

H:V

Horiz. Length of Weir Sides =

feet

Overflow Grate Type =

Debris Clogging % =

Zone 3 Weir Not Selected
1.95 N/A
1.00 N/A
4.00 N/A
8.00 N/A

Type C Grate N/A
50% N/A

%

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Re

estrictor Plate, or R

ectangular Orifice)

Depth to Invert of Outlet Pipe =

ft (distance below basin bottom at Stage = 0 ft)

Outlet Pipe Diameter =

Restrictor Plate Height Above Pipe Invert =

User Input: Emergency Spillway (Rectangular or
Spillway Invert Stage=

Spillway Crest Length =

Spillway End Slopes =

Freeboard above Max Water Surface =

Zone 3 Restrictor Not Selected
0.50 N/A
18.00 N/A inches
4.00 inches
Trapezoidal)
5.00 ft (relative to basin bottom at Stage = 0 ft)
3.00 feet
4.00 H:V
1.00 feet

Qutlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe)

Height of Grate Upper Edge, H; =
Overflow Weir Slope Length =
Grate Open Area / 100-yr Orifice Area =
Overflow Grate Open Area w/o Debris =
Overflow Grate Open Area w/ Debris =

Calculated Parameter:

Zone 3 Weir Not Selected
3.95 N/A
8.25 N/A
19.63 N/A
5.74 N/A
2.87 N/A

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

0.29 N/A
0.20 N/A
0.98 N/A

Calculated Parameters for Spillway

0.73 feet
6.73 feet
0.37 acres
1.46 acre-ft

Calculated Parameters for Overflow Weir

feet
feet

ftZ
ftZ

Flow Restriction Plate

ftZ
feet
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 =

One-Hour Rainfall Depth (in)

CUHP Runoff Volume (acre-ft)

Inflow Hydrograph Volume (acre-ft;

CUHP Predevelopment Peak Q (cfs,

Predevelopment Unit Peak Flow, q (cfs/acre;

)
)
OPTIONAL Override Predevelopment Peak Q (cfs)
) =
) =

Peak Inflow Q (cfs

Peak Outflow Q (cfs) =

Ratio Peak Outflow to Predevelopment Q =

Structure Controlling Flow =

Max Velocity through Grate 1 (fps)

Max Velocity through Grate 2 (fps)

Time to Drain 97% of Inflow Volume (hours)

Time to Drain 99% of Inflow Volume (hours) =

Maximum Ponding Depth (ft)

Area at Maximum Ponding Depth (acres)

Maximum Volume Stored (acre-ft)

WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
N/A N/A 0.84 1.10 1.33 1.68 1.97 2.28 3.07

0.145 0.331 0.212 0.353 0.522 0.880 1.139 1.465 2.205
N/A N/A 0.212 0.353 0.522 0.880 1.139 1.465 2.205
N/A N/A 0.1 0.6 1.3 3.4 4.7 6.6 104
N/A N/A
N/A N/A 0.01 0.05 0.12 0.32 0.44 0.62 0.97
N/A N/A 1.3 2.2 3.3 6.1 7.9 10.1 15.1
0.1 0.2 0.2 0.2 0.7 2.5 2.7 3.0 6.8
N/A N/A N/A 0.4 0.5 0.7 0.6 0.5 0.7
Plate Overflow Weir 1 | Vertical Orifice 1 | Vertical Orifice 1 | Overflow Weir 1 | Outlet Plate 1 Outlet Plate 1 Outlet Plate 1 Spillway
N/A 0.00 N/A N/A 0.1 0.4 0.4 0.5 0.5
N/A N/A N/A N/A N/A N/A N/A N/A N/A
36 43 40 45 45 41 38 35 31
40 49 45 51 53 51 49 48 45
0.95 1.96 1.10 1.76 2.32 2.83 3.40 4.21 5.41
0.17 0.20 0.17 0.19 0.21 0.23 0.25 0.28 0.34
0.146 0.333 0.170 0.293 0.405 0.519 0.659 0.874 1.253

2025-12-09 POND F1 - UD-DETENTION, Outlet Structure

12/11/2025, 1:10 PM




MHFD-Detention, Version 4.07 (June 2025)

16

e 500YR IN
e e 500YR OUT
| | e 100YRIN
= = 100YR OUT
= 50YRIN
15 || = = sorour
e 25YRIN
= = = 25YROUT
s 10YR IN
10 -+
= = = 10YROUT
——5YRIN
aesees SYROUT
e 2R IN

FLOW [cfs]
(=]
i

= = = 2YROUT
e EURV IN
- EURV OUT
wagcv IN
eeseee WQCV OUT

PONDING DEPTH [ft]

TIME [hr]
6
= 500YR
= 100YR
——50YR
5 4] =——25WR
= 10YR
——5¥R
—2YR
4 H ——eurv /\
- —WacV
)
T
E
a.
w /// \\
2
=]
z
o
a
2 1177
1 ,Z/// =
0 T T
0.1 1 10 100
DRAIN TIME [hr]
70,000 30
User Area [ftA2]
Interpolated Area [ftA2] /
60,000 +— Summary Area [ft?2] L 25
Volume [ftA3]
<« +® - Summary Volume [ft?3] !
50,000 +—
e Qutflow [cfs]
F 20
@ -+ Summary Outflow [cfs]
g 40,000 g
= 3
2 F 159
2 I
8 5
= 30,000 )
~
<
£
< F 10
&
< 20,000
10,000 / e
/4/
0 y T T T T T T 0
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00

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

Right Y-Axis

minimum bound|

maximum bound| | |

2025-12-09 POND F1 - UD-DETENTION, Outlet Structure

12/11/2025, 1:10 PM



DETENTION BASIN OUTLET STRUCTURE DESIGN

Outflow Hydrograph Workbook Filename:

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

2025-12-09 POND F1 - UD-DETENTION, 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 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:10:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03
0:15:00 0 0.00 0.03 0.08 0.12 0.09 0.13 0.14 0.24
0:20:00 0 0.00 0.21 0.33 0.45 0.30 0.38 0.43 0.80
0:25:00 0 0.00 0.65 1.06 1.62 0.92 1.20 1.46 2.99
0:30:00 0 0.00 1.02 1.74 2.65 3.17 4.22 5.16 8.26
0:35:00 0 0.00 1.18 2.04 3.06 4.71 6.16 7.78 11.88
0:40:00 0 0.00 1.26 2.15 3.22 5.56 7.18 9.07 13.67
0:45:00 0 0.00 1.27 2.17 3.27 5.92 7.62 9.78 14.65
0:50:00 0 0.00 1.26 2.16 3.23 6.12 7.88 10.12 15.11
0:55:00 0 0.00 1.23 2.11 3.13 6.06 7.80 10.14 15.10
1:00:00 0 0.00 1.20 2.05 3.04 5.88 7.58 10.01 14.91
1:05:00 0 0.00 1.17 2.00 2.96 5.71 7.37 9.88 14.74
1:10:00 0 0.00 1.13 1.95 2.90 5.48 7.09 9.50 14.21
1:15:00 0 0.00 1.09 1.90 2.83 5.24 6.80 9.05 13.60
1:20:00 0 0.00 1.06 1.82 2.74 4.97 6.46 8.54 12.84
1:25:00 0 0.00 1.02 1.75 2.62 4.71 6.11 8.01 12.05
1:30:00 0 0.00 0.98 1.69 2.50 4.43 5.76 7.51 11.31
1:35:00 0 0.00 0.95 1.63 2.41 4.20 5.45 7.07 10.66
1:40:00 0 0.00 0.93 1.57 2.31 3.98 5.18 6.69 10.09
1:45:00 0 0.00 0.90 1.51 2.23 3.79 4.92 6.34 9.55
1:50:00 0 0.00 0.88 145 2.14 3.60 4.67 6.00 9.03
1:55:00 0 0.00 0.85 1.38 2.05 3.41 4.43 5.67 8.53
2:00:00 0 0.00 0.81 1.32 1.94 3.23 4.20 5.34 8.04
2:05:00 0 0.00 0.76 1.24 1.82 3.02 3.92 4.98 7.48
2:10:00 0 0.00 0.71 1.15 1.68 2.80 3.63 4.61 6.91
2:15:00 0 0.00 0.65 1.06 1.55 2.58 3.34 4.25 6.35
2:20:00 0 0.00 0.60 0.97 1.42 2.37 3.06 3.89 5.81
2:25:00 0 0.00 0.55 0.89 1.30 2.16 2.80 3.55 5.30
2:30:00 0 0.00 0.51 0.83 1.21 1.98 2.57 3.26 4.90
2:35:00 0 0.00 0.48 0.77 1.14 1.84 2.39 3.04 4.57
2:40:00 0 0.00 0.45 0.73 1.07 1.73 2.24 2.84 4.27
2:45:00 0 0.00 0.42 0.68 1.00 1.62 2.10 2.66 4.00
2:50:00 0 0.00 0.40 0.64 0.94 1.52 1.97 2.49 3.74
2:55:00 0 0.00 0.37 0.60 0.88 1.43 1.85 2.34 3.51
3:00:00 0 0.00 0.35 0.57 0.83 1.34 1.74 2.19 3.29
3:05:00 0 0.00 0.33 0.53 0.77 1.26 1.63 2.06 3.08
3:10:00 0 0.00 0.31 0.50 0.72 1.18 1.53 1.93 2.88
3:15:00 0 0.00 0.29 0.46 0.67 1.10 1.42 1.80 2.68
3:20:00 0 0.00 0.27 0.43 0.63 1.03 1.33 1.68 2.49
3:25:00 0 0.00 0.25 0.40 0.58 0.95 1.23 1.55 2.30
3:30:00 0 0.00 0.23 0.37 0.53 0.88 1.13 1.43 2.11
3:35:00 0 0.00 0.22 0.34 0.49 0.81 1.03 1.30 1.92
3:40:00 0 0.00 0.20 0.31 0.45 0.73 0.94 1.18 1.73
3:45:00 0 0.00 0.18 0.28 0.40 0.66 0.84 1.06 1.55
3:50:00 0 0.00 0.16 0.25 0.36 0.59 0.75 0.94 1.36
3:55:00 0 0.00 0.15 0.23 0.32 0.52 0.66 0.82 1.18
0 0.00 0.13 0.20 0.28 0.45 0.57 0.70 1.00

0 0.00 0.12 0.17 0.24 0.38 0.48 0.59 0.82

0 0.00 0.10 0.15 0.20 0.31 0.39 0.47 0.65

0 0.00 0.09 0.12 0.16 0.25 0.30 0.36 0.48

0 0.00 0.07 0.10 0.13 0.18 0.22 0.25 0.36

0 0.00 0.06 0.08 0.10 0.13 0.17 0.19 0.27

0 0.00 0.05 0.06 0.08 0.10 0.13 0.14 0.21

0 0.00 0.04 0.05 0.07 0.08 0.10 0.11 0.16

0 0.00 0.03 0.04 0.06 0.06 0.08 0.08 0.12

0 0.00 0.03 0.04 0.05 0.05 0.06 0.06 0.09

0 0.00 0.02 0.03 0.04 0.04 0.05 0.05 0.07

0 0.00 0.02 0.03 0.03 0.03 0.04 0.04 0.05

0 0.00 0.02 0.02 0.03 0.03 0.03 0.03 0.04

0 0.00 0.01 0.02 0.02 0.02 0.03 0.02 0.03

0 0.00 0.01 0.01 0.02 0.02 0.02 0.02 0.03

0 0.00 0.01 0.01 0.01 0.01 0.02 0.01 0.02

0 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.02

0 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01

0 0.00 0.00 0.00 0.01 0.00 0.01 0.01 0.01

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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MHFD-Detention, Version 4.07 (June 2025)
Summary Stage-Area-Volume-Discharge Relationships

The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.

RE DESIGN

The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.

Stage - Storage Stage Elevation Area Area Volume Volume o::ﬂt:!w
Description [ft] [ft] Ift?] [acres] 3] [ac-ft] fets]

For best results, include the

tages of all grade slope
changes (e.g. ISV and
Floor) from the S-A-V table
on

Sheet 'Basin'.

Also include the inverts of
all outlets (e.g. vertical

orifice, overflow grate, and

spillway, where applicable).
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Project:

MHFD-Detention, Version 4.06 (July 2022)

GE TABLE BUILDER

Basin ID: POND F2

(2 ne

2oNE3
( ZONE 2

100-YR
VOLUME| EuRv | wacy
-

i, =
ZONE 1 AND 2 oRCE Depth Increment = 0.50 ft
PERMANENT- ORIFICES Optional Optional
pooL Example Zone Configuration (Retention Pond) Stage - Storage Stage Override Length Width Area Override Area Volume Volume
| Description (ft) Stage (ft) (ft) (ft) (ft) | Area(ft’) | (acre) (ft*) (ac-ft)
Watershed Information 6297| Top of Micropool - 0.00 - - - 6,260 0.144
Selected BMP Type = EDB 6297.5 - 0.50 - - - 15,578 0.358 5,459 0.125
Watershed Area = 28.85 acres 6298 - 1.00 - - - 16,710 0.384 13,531 0.311
Watershed Length = 1,733 ft 6298.5 - 1.50 - - - 17,747 0.407 22,146 0.508
Watershed Length to Centroid = 970 ft 6299 - 2.00 - - - 18,808 0.432 31,284 0.718
Watershed Slope = 0.034 ft/ft 6299.5 - 2.50 - - - 19,895 0.457 40,960 0.940
Watershed Imperviousness = 39.70% |percent 6300 - 3.00 - - - 21,006 0.482 51,185 1.175
Percentage Hydrologic Soil Group A = 0.0% percent 6300.5 - 3.50 - - - 22,143 0.508 61,973 1.423
Percentage Hydrologic Soil Group B = 0.0% percent 6301 - 4.00 - - - 23,304 0.535 73,334 1.684
Percentage Hydrologic Soil Groups C/D = 100.0% |percent 6301.5 - 4.50 - - - 24,491 0.562 85,283 1.958
Target WQCV Drain Time = 40.0 hours 6302 - 5.00 - - - 25,702 0.590 97,831 2.246
Location for 1-hr Rainfall Depths = Lone Tree - Municipal Court 6302.5 - 5.50 - - - 26,939 0.618 110,992 2.548
After providing required inputs above including 1-hour rainfall 6303 - 6.00 - - - 28,200 0.647 124,776 2.864
depths, click 'Run CUHP' to generate runoff hydrographs using 6303.5 - 6.50 - - - 29,800 0.684 139,276 3.197
the embedded Colorado Urban Hydrograph Procedure. Optional User Overrides = - 0 — — — 3000 | oeos | 1sa32 | 354
Water Quality Capture Volume (WQCV) = 0.430 acre-feet acre-feet 6304.5 - 7.50 - - - 32,590 0.748 170,074 3.904
Excess Urban Runoff Volume (EURV) = 1.064 acre-feet acre-feet 6305 - 8.00 - - - 34,000 0.781 186,721 4.287
2-yr Runoff Volume (P1 = 0.84 in.) = 0.698 acre-feet inches - - - -
5-yr Runoff Volume (P1 = 1.11in.) = 1.099 acre-feet inches - . - -
10-yr Runoff Volume (P1 = 1.33 in. 1.560 acre-feet inches - - - -
25-yr Runoff Volume (P1 = 1.68 in. 2.514 acre-feet inches - - - -
50-yr Runoff Volume (P1 = 1.97 in. 3.208 acre-feet inches - - - -
100-yr Runoff Volume (P1 = 2.28 in. 4.071 acre-feet inches - - - -
500-yr Runoff Volume (P1 = 3.07 in.) = 6.058 acre-feet inches - - - -
Approximate 2-yr Detention Volume = 0.651 acre-feet - - - -
Approximate 5-yr Detention Volume = 1.064 acre-feet - - - -
Approximate 10-yr Detention Volume = 1.263 acre-feet - - - -
Approximate 25-yr Detention Volume = 1.534 acre-feet - - - -
Approximate 50-yr Detention Volume = 1.665 acre-feet - - - -
Approximate 100-yr Detention Volume = 2.026 acre-feet - - - -
Define Zones and Basin Geometry - - - -
Zone 1 Volume (WQCV) = 0.430 acre-feet - - - -
Zone 2 Volume (EURV - Zone 1) = 0.633 acre-feet - - - -
Zone 3 Volume (100-year - Zones 1 & 2) = 0.962 acre-feet - - - -
Total Detention Basin Volume = 2.026 acre-feet - - - -
Initial Surcharge Volume (ISV) = user ft3 - - - -
Initial Surcharge Depth (ISD) = user ft - - - -
Total Available Detention Depth (Hotal) = user ft - - - -
Depth of Trickle Channel (Hrc) = user ft - - - -
Slope of Trickle Channel (Syc) = user ft/ft - - - -
Slopes of Main Basin Sides (Smain) = user H:V - - - -
Basin Length-to-Width Ratio (Riw) = user - - - -
Initial Surcharge Area (Arsy) = user ft? - - . .
Surcharge Volume Length (Lisy) = user ft - - - -
Surcharge Volume Width (Wysy) = user ft - - - -
Depth of Basin Floor (Hgoor) = user ft - - - -
Length of Basin Floor (Lgoor) = user ft - - - -
Width of Basin Floor (Wgoor) = user ft - - - -
Area of Basin Floor (Agoor) = user ft? - - - -
Volume of Basin Floor (Ve oor) = user ft3 - - - -
Depth of Main Basin (Hua) = user ft - - - -
Length of Main Basin (Lyan) = user ft - - - -
Width of Main Basin (Wyan) = user ft - - - -
Area of Main Basin (Auan) = user ft? - - . .
Volume of Main Basin (Vya) = user ft3 - - - -
Calculated Total Basin Volume (Vigta) = user acre-feet - - - -
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DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention, Version 4.06 (July 2022)

Project:

Basin ID:

POND F2

ZONE 3

100-YR

VDLUM;I: EURV wacVL
T

PERMANENT-
POOL

ORIFICES

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

100-YEAR
ORIFICE

Example Zone Configuration (Retention Pond)

Zone 1 (WQCV)
Zone 2 (EURV)
Zone 3 (100-year)

N/A

Underdrain Orifice Diameter =

N/A

ly used to drain WQCV in a Filtration BMP)

Estimated Estimated
Stage (ft) Volume (ac-ft) Outlet Type
1.31 0.430 Orifice Plate
2.77 0.633 Rectangular Orifice
4.63 0.962 Weir&Pipe (Restrict)
Total (all zones) 2.026

ft (distance below the filtration media surface)

inches

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

Centroid of Lowest Orifice =

0.00

Depth at top of Zone using Orifice Plate =

131

Orifice Plate: Orifice Vertical Spacing =

5.20

Orifice Plate: Orifice Area per Row =

3.89

User Input: Stage and Total Area of Each Orifict

eir (typically used to drain WQCV and/or EURV in a sedimentation BMP)

ft (relative to basin bottom at Stage = 0 ft)
ft (relative to basin bottom at Stage = 0 ft)

inches

sq. inches (use rectangular openings)

e Row (numbered from lowest to highest)

WQ Orifice Area per Row =

El
Ellip

liptical Half-Width =
tical Slot Centroid =
Elliptical Slot Area =

Calculated Parameters for Plate

2.701E-02  |f2
N/A feet
N/A feet
N/A 2

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

0.44

0.87

Orifice Area (sq. inches)

3.89

3.89

3.89

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)

Invert of Vertical Orifice =

Depth at top of Zone using Vertical Orifice =
Vertical Orifice Height =

Vertical Orifice Width =

Zone 2 Rectangula| Not Selected
1.31 N/A
2.77 N/A
2.00 N/A
0.95

ft (relative to basin bottom at Stage = 0 ft)
ft (relative to basin bottom at Stage = 0 ft)

inches
inches

Vertical Orifice Area =
Vertical Orifice Centroid =

Calculated Parameters for Vertical Orifice
Zone 2 Rectangulal  Not Selected
0.01 N/A ft?
0.08 N/A feet

User Input: Overflow Weir (Dropbox with Flat o

Overflow Weir Front Edge Height, Ho =
Overflow Weir Front Edge Length =
Overflow Weir Grate Slope =

Horiz. Length of Weir Sides =

Overflow Grate Type =

Debris Clogging % =

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

r Sloped Grate and

Zone 3 Weir Not Selected
2.77 N/A
9.00 N/A
4.00 N/A
4.00 N/A

Type C Grate N/A
50% N/A

Depth to Invert of Outlet Pipe =
Outlet Pipe Diameter =
Restrictor Plate Height Above Pipe Invert =

User Input: Emergency Spillway (Rectangular or
Spillway Invert Stage=

Spillway Crest Length =

Spillway End Slopes =

Freeboard above Max Water Surface =

Zone 3 Restrictor

Not Selected

0.50

N/A

30.00

N/A

14.00

Trapezoidal)
7.00

19.00

4.00

1.00

ft (relative to basin bottom at Stage = 0 ft)

feet
H:V
feet

%

ectangular Orifice)

ft (distance below basin bottom at Stage = 0 ft)

inches
inches

ft (relative to basin bottom at Stage = 0 ft)

feet
H:V
feet

Qutlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe)

Height of Grate Upper Edge, H; =

Overflow Weir Slope Length =

Grate Open Area / 100-yr Orifice Area =
Overflow Grate Open Area w/o Debris =
Overflow Grate Open Area w/ Debris =

Calculated Parameter:

Calculated Parameters for Overflow Weir

Zone 3 Weir Not Selected
3.77 N/A feet
4.12 N/A feet
11.50 N/A
25.83 N/A ft?
12.91 N/A ft?

for Outlet Pipe w/

Outlet Orifice Area =

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

Spillway Design Flow Depth=

Stage at
Basin Area at
Basin Volume at

Top of Freeboard =
Top of Freeboard =
Top of Freeboard =

Zone 3 Restrictor

Flow Restriction Plate
Not Selected

2.25 N/A ft’
0.67 N/A feet
1.50 N/A radians

0.92 feet
8.92 feet
0.78 acres
4.29 acre-ft

Calculated Parameters for Spillway

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 =

One-Hour Rainfall Depth (in)

CUHP Runoff Volume (acre-ft)

Inflow Hydrograph Volume (acre-ft;

CUHP Predevelopment Peak Q (cfs,

Predevelopment Unit Peak Flow, q (cfs/acre;

)
)
OPTIONAL Override Predevelopment Peak Q (cfs)
) =
) =

Peak Inflow Q (cfs

Peak Outflow Q (cfs) =

Ratio Peak Outflow to Predevelopment Q =

Structure Controlling Flow =

Max Velocity through Grate 1 (fps)

Max Velocity through Grate 2 (fps)

Time to Drain 97% of Inflow Volume (hours)

Time to Drain 99% of Inflow Volume (hours) =

Maximum Ponding Depth (ft)

Area at Maximum Ponding Depth (acres)

Maximum Volume Stored (acre-ft)

WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
N/A N/A 0.84 1.10 1.33 1.68 1.97 2.28 3.07
0.430 1.064 0.698 1.099 1.560 2.514 3.208 4.071 6.058
N/A N/A 0.698 1.099 1.560 2.514 3.208 4.071 6.058
N/A N/A 0.3 2.8 7.3 18.6 254 34.5 53.9
N/A N/A
N/A N/A 0.01 0.10 0.25 0.64 0.88 1.20 1.87
N/A N/A 9.1 14.8 21.6 36.6 46.3 58.1 85.4
0.4 0.7 0.5 0.6 34 13.8 21.7 23.9 28.3
N/A N/A N/A 0.2 0.5 0.7 0.9 0.7 0.5
Plate Overflow Weir 1 | Vertical Orifice 1 | Vertical Orifice 1 | Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 Outlet Plate 1 Spillway
N/A N/A N/A N/A 0.1 0.5 0.8 0.9 1.0
N/A N/A N/A N/A N/A N/A N/A N/A N/A
36 46 42 47 47 43 40 37 32
40 52 47 53 55 52 51 49 46
1.31 2.77 1.78 2.63 3.22 3.91 4.26 5.07 7.00
0.40 0.47 0.42 0.46 0.49 0.53 0.55 0.59 0.70
0.432 1.065 0.620 0.995 1.277 1.630 1.824 2.281 3.536
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DETENTION BASIN OUTLET STRUCTURE DESIGN

Outflow Hydrograph Workbook Filename:

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

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

5.00_min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.41
0:15:00 0.00 0.00 0.35 1.03 1.51 1.16 1.67 1.73 2.96
0:20:00 0.00 0.00 2.67 3.97 5.01 3.53 4.45 4.97 8.08
0:25:00 0.00 0.00 6.73 10.52 15.44 9.02 11.65 13.92 26.67
0:30:00 0.00 0.00 9.13 14.80 21.61 28.05 36.77 44.43 68.17
0:35:00 0.00 0.00 9.06 14.72 21.12 35.88 45.98 57.94 85.44
0:40:00 0.00 0.00 8.43 13.42 19.22 36.55 46.31 58.13 85.00
0:45:00 0.00 0.00 7.46 11.96 17.25 33.96 42.93 55.19 80.32
0:50:00 0.00 0.00 6.63 10.78 15.28 31.34 39.57 50.81 73.99
0:55:00 0.00 0.00 5.95 9.61 13.58 27.79 35.20 46.10 67.16
1:00:00 0.00 0.00 5.29 8.50 12.02 24.46 31.07 41.87 60.95
1:05:00 0.00 0.00 4.73 7.55 10.66 21.52 27.42 37.96 55.29
1:10:00 0.00 0.00 4.21 6.89 9.79 18.25 23.38 31.98 47.13
1:15:00 0.00 0.00 3.81 6.30 9.19 15.90 20.52 27.33 40.71
1:20:00 0.00 0.00 3.47 5.67 8.35 13.76 17.74 23.06 34.36
1:25:00 0.00 0.00 3.16 5.08 7.29 11.90 15.30 19.32 28.72
1:30:00 0.00 0.00 2.86 4.52 6.29 10.06 12.88 16.09 23.84
1:35:00 0.00 0.00 2.56 3.9 5.36 8.37 10.66 13.13 19.39
1:40:00 0.00 0.00 2.27 3.36 4.51 6.80 8.62 10.42 15.33
1:45:00 0.00 0.00 2.03 2.81 3.82 5.38 6.78 8.02 11.84
1:50:00 0.00 0.00 1.89 2.47 3.41 4.27 5.39 6.23 9.36
1:55:00 0.00 0.00 1.68 2.27 3.14 3.62 4.58 5.14 7.81
2:00:00 0.00 0.00 1.50 2.09 2.85 3.21 4.06 4.42 6.78
2:05:00 0.00 0.00 1.22 1.70 2.31 2.52 3.19 3.39 5.22
2:10:00 0.00 0.00 0.97 1.34 1.82 1.93 2.44 2.52 3.89
2:15:00 0.00 0.00 0.77 1.05 1.43 1.49 1.87 1.86 2.88
2:20:00 0.00 0.00 0.61 0.82 1.11 1.14 1.42 1.36 2.11
2:25:00 0.00 0.00 0.48 0.64 0.85 0.87 1.08 1.02 1.57
2:30:00 0.00 0.00 0.37 0.49 0.64 0.66 0.81 0.77 1.18
2:35:00 0.00 0.00 0.29 0.37 0.48 0.49 0.61 0.58 0.89
2:40:00 0.00 0.00 0.22 0.28 0.36 0.37 0.46 0.44 0.68
2:45:00 0.00 0.00 0.17 0.21 0.28 0.28 0.35 0.34 0.52
2:50:00 0.00 0.00 0.12 0.15 0.20 0.21 0.26 0.25 0.38
2:55:00 0.00 0.00 0.08 0.11 0.14 0.15 0.18 0.18 0.27
3:00:00 0.00 0.00 0.05 0.07 0.09 0.10 0.12 0.11 0.17
3:05:00 0.00 0.00 0.03 0.04 0.05 0.06 0.07 0.06 0.10
3:10:00 0.00 0.00 0.01 0.02 0.02 0.03 0.03 0.03 0.04
3:15:00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01
3:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2025-12-10 POND F2 - UD-DETENTION, Outlet Structure

12/11/2025, 1:12 PM



DETENTION BASIN OUTLET ST RE DESIGN

MHFD-Detention, Version 4.06 (July 2022)
Summary Stage-Area-Volume-Discharge Relationships

The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.
The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.

Stage - Storage Stage Area Area Volume Volume OI?:JW
Description Ift] 2] [acres] %] [ac-ft] [cfs]

For best results, include the
stages of all grade slope
changes (e.g. ISV and Floor)
from the S-A-V table on
Sheet 'Basin'.

Also include the inverts of all
outlets (e.g. vertical orifice,
overflow grate, and spillway,

where applicable).
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Project:

MHFD-Detention, Version 4.07 (June 2025)

Basin ID: POND G

(2 ne

2oNE3
( ZONE 2

N

100-YR
VOLUME| EuRv | wacy
-

100-YEAR
ZONE 1AND 2 ORIFICE
ORIFICES

PERMANENT.
IFOOL Example Zone Configuration (Retention Pond)

Watershed Information

Selected SCM Type = EDB
Watershed Area = 18.00 acres
Watershed Length = 1,775 ft
Watershed Length to Centroid = 267 ft
Watershed Slope = 0.016 ft/ft
Watershed Imperviousness = 42.10% |percent
Percentage Hydrologic Soil Group A = 0.0% percent
Percentage Hydrologic Soil Group B = 0.0% percent
Percentage Hydrologic Soil Groups C/D = 100.0% |percent
Target WQCV Drain Time = 40.0 hours

Location for 1-hr Rainfall Depths = Lone Tree - Municipal Court

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 -

e
Depth Increment = 1.00 ft
Optional Optional

Stage - Storage Stage Override Length Width Area Override Area Volume Volume

Description (ft) Stage (ft) (ft) (ft) (ft) | Area(ft’) | (acre) (ft*) (ac-ft)

6287| Top of Micropool - 0.00 - - - 36,146 0.830

6288 - 1.00 - - - 39,307 0.902 37,726 0.866

6289 - 2.00 - - - 42,568 0.977 78,664 1.806

6290 - 3.00 - - - 49,393 1.134 124,644 2.861

Water Quality Capture Volume (WQCV) = 0.278 acre-feet acre-feet - - - -
Excess Urban Runoff Volume (EURV) = 0.707 acre-feet acre-feet - - - -
2-yr Runoff Volume (P1 = 0.84 in.) = 0.459 acre-feet inches - . - -
5-yr Runoff Volume (P1 = 1.1 in. 0.713 acre-feet inches - - - -
10-yr Runoff Volume (P1 = 1.33 in. 1.000 acre-feet inches - - - -
25-yr Runoff Volume (P1 = 1.68 in. 1.585 acre-feet inches - - - -
50-yr Runoff Volume (P1 = 1.97 in. 2.013 acre-feet inches - - - -
100-yr Runoff Volume (P1 = 2.28 in. 2.542 acre-feet inches - - - -
500-yr Runoff Volume (P1 = 3.07 in.) = 3.765 acre-feet inches - - - -
Approximate 2-yr Detention Volume = 0.434 acre-feet - - - -
Approximate 5-yr Detention Volume = 0.701 acre-feet - - - -
Approximate 10-yr Detention Volume = 0.830 acre-feet - - - -
Approximate 25-yr Detention Volume = 1.004 acre-feet - - - -
Approximate 50-yr Detention Volume = 1.088 acre-feet - - - -
Approximate 100-yr Detention Volume = 1.313 acre-feet - - - -
Define Zones and Basin Geometry - - - -
Zone 1 Volume (WQCV) = 0.278 acre-feet - - - -

Zone 2 Volume (EURV - Zone 1) = 0.429 acre-feet - - - -

Zone 3 Volume (100-year - Zones 1 & 2) = 0.606 acre-feet - - - -
Total Detention Basin Volume = 1.313 acre-feet - - - -

Initial Surcharge Volume (ISV) = user ft3 - - - -

Initial Surcharge Depth (ISD) = user ft - - - -

Total Available Detention Depth (Hotal) = user ft - - - -
Depth of Trickle Channel (Hrc) = user ft - - - -

Slope of Trickle Channel (Syc) = user ft/ft - - - -

Slopes of Main Basin Sides (Smain) = user H:V - - - -
Basin Length-to-Width Ratio (Riw) = user - - - -
Initial Surcharge Area (Arsy) = user ft? - - . .
Surcharge Volume Length (Lisy) = user ft - - - -
Surcharge Volume Width (Wysy) = user ft - - - -
Depth of Basin Floor (Hgoor) = user ft - - - -

Length of Basin Floor (Lgoor) = user ft - - - -

Width of Basin Floor (Wgoor) = user ft - - - -

Area of Basin Floor (Agoor) = user ft? - - - -

Volume of Basin Floor (Ve oor) = user ft3 - - - -

Depth of Main Basin (Hua) = user ft - - - -

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

Width of Main Basin (Wyan) = user ft - - - -

Area of Main Basin (Auan) = user ft? - - . .

Volume of Main Basin (Vya) = user ft3 - - - -
Calculated Total Basin Volume (Vigta) = user acre-feet - - - -
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DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention, Version 4.07 (June 2025)

Project:

Basin ID: POND G

ZONE 3

100-YR
VDLUM;I: EURV wacVL

100-YEAR
ORIFICE

ORIFICES
Example Zone Configuration (Retention Pond)

PERMANENT-
POOL

User Input: Orifice at Underdrain Outlet icall

Zone 1 (WQCV)

Zone 2 (EURV)

Zone 3 (100-year)

Underdrain Orifice Invert Depth =
Underdrain Orifice Diameter =

N/A
N/A

inches

ly used to drain WQCV in a Filtration SCM)
ft (distance below the filtration media surface)

Estimated Estimated
Stage (ft) Volume (ac-ft) Outlet Type
0.34 0.278 Orifice Plate
0.83 0.429 Circular Orifice
1.49 0.606 Weir&Pipe (Restrict)
Total (all zones) 1.313

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 SCM)

Centroid of Lowest Orifice = 0.00

Depth at top of Zone using Orifice Plate = 0.34
Orifice Plate: Orifice Vertical Spacing = 1.40 inches

Orifice Plate: Orifice Area per Row = 6.51

ft (relative to basin bottom at Stage = 0 ft)
ft (relative to basin bottom at Stage = 0 ft)

sq. inches (use rectangular openings)

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 =

4.521E-02

N/A

N/A

N/A

Calculated Parameters for Plate

ftz
feet
feet
ftz

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 0.11

0.23

Orifice Area (sq. inches) 6.51 6.51

6.51

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)

Zone 2 Circular Not Selected
Invert of Vertical Orifice = 0.34 N/A
Depth at top of Zone using Vertical Orifice = 0.83 N/A
Vertical Orifice Diameter = 0.38 N/A

ft (relative to basin bottom at Stage = 0 ft)
ft (relative to basin bottom at Stage = 0 ft)

inches

Vertical Orifice Area =
Vertical Orifice Centroid =

Calculated Parameters for Vertical Orifice
Zone 2 Circular Not Selected
0.00 N/A ft?
0.02 N/A feet

User Input: Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe)

Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 0.83 N/A
Overflow Weir Front Edge Length = 44.00 N/A
Overflow Weir Grate Slope = 4.00 N/A
Horiz. Length of Weir Sides = 8.00 N/A
Overflow Grate Type =| Type C Grate N/A
Debris Clogging % = 50% N/A

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

Zone 3 Restrictor Not Selected
Depth to Invert of Outlet Pipe = 5.00 N/A
Outlet Pipe Diameter = 21.00 N/A
Restrictor Plate Height Above Pipe Invert = 16.40

User Input: Emergency Spillway (Rectangular or Trapezoidal)

Spillway Invert Stage= 2.00
Spillway Crest Length = 15.00 feet
Spillway End Slopes = 4.00 H:v
Freeboard above Max Water Surface = 1.00 feet

ft (relative to basin bottom at Stage = 0 ft)

feet
H:V
feet

%

ectangular Orifice)

ft (distance below basin bottom at Stage = 0 ft)

inches
inches

ft (relative to basin bottom at Stage = 0 ft)

Height of Grate Upper Edge, H; =
Overflow Weir Slope Length =
Grate Open Area / 100-yr Orifice Area =
Overflow Grate Open Area w/o Debris =
Overflow Grate Open Area w/ Debris =

Calculated Parameter:

Calculated Parameters for Overflow Weir

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 Weir Not Selected
2.83 N/A feet
8.25 N/A feet
125.30 N/A
252.53 N/A ft?
126.27 N/A ft?
for Outlet Pipe w/ Flow Restriction Plate
Zone 3 Restrictor Not Selected
2.02 N/A ft?
0.75 N/A feet
2.17 N/A radians

0.87

3.87

1.13

2.86

Calculated Parameters for Spillway

feet
feet
acres
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 0.84 1.10 1.33 1.68 1.97 2.28 3.07
CUHP Runoff Volume (acre-ft) = 0.278 0.707 0.459 0.713 1.000 1.585 2.013 2.542 3.765
Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.459 0.713 1.000 1.585 2.013 2.542 3.765
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.5 2.5 5.9 14.1 19.2 25.3 39.3
OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.03 0.14 0.33 0.78 1.07 1.41 2.19
Peak Inflow Q (cfs) = N/A N/A 7.3 11.7 16.8 27.2 34.6 43.7 63.7
Peak Outflow Q (cfs) = 0.3 0.6 0.4 0.5 2.1 9.5 14.9 22.8 27.2
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.2 0.4 0.7 0.8 0.9 0.7
Structure Controlling Flow = Plate Overflow Weir 1 | Vertical Orifice 1 | Vertical Orifice 1 | Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 Outlet Plate 1 Spillway
Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A 0.0 0.0 0.1 0.1 0.1
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) = 35 42 39 42 42 38 35 32 27
Time to Drain 99% of Inflow Volume (hours) = 40 48 45 49 50 47 46 44 41
Maximum Ponding Depth (ft) = 0.34 0.83 0.48 0.75 0.95 1.20 1.34 1.51 2.15
Area at Maximum Ponding Depth (acres) = 0.85 0.89 0.86 0.88 0.90 0.92 0.93 0.94 1.00
Maximum Volume Stored (acre-ft) = 0.286 0.714 0.398 0.634 0.812 1.048 1.168 1.327 1.944
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DETENTION BASIN OUTLET STRUCTURE DESIGN

Outflow Hydrograph Workbook Filename:

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

2025-12-09 POND G - UD-DETENTION, 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 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:10:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.37
0:15:00 0 0.00 0.32 0.93 1.36 1.04 1.51 1.56 2.62
0:20:00 0 0.00 2.38 3.48 4.36 3.05 3.83 4.28 6.85
0:25:00 0 0.00 5.73 8.88 12.90 7.60 9.78 11.63 21.85
0:30:00 0 0.00 7.34 11.71 16.81 22.88 29.82 35.92 54.18
0:35:00 0 0.00 6.85 10.94 15.46 27.22 34.61 43.67 63.70
0:40:00 0 0.00 6.10 9.48 13.36 26.44 33.27 41.64 60.25
0:45:00 0 0.00 5.15 8.10 11.53 23.26 29.22 37.73 54.51
0:50:00 0 0.00 4.33 6.96 9.68 20.87 26.20 33.61 48.43
0:55:00 0 0.00 3.68 5.87 8.12 17.38 21.87 28.89 41.65
1:00:00 0 0.00 3.25 5.12 7.12 14.47 18.30 25.03 36.31
1:05:00 0 0.00 2.94 4.59 6.42 12.58 16.01 22.60 32.87
1:10:00 0 0.00 2.53 4.13 5.78 10.52 13.47 18.51 27.14
1:15:00 0 0.00 2.16 3.53 5.15 8.74 11.25 14.93 22.11
1:20:00 0 0.00 1.80 2.90 4.30 6.92 8.87 11.36 16.77
1:25:00 0 0.00 1.52 2.39 3.37 5.34 6.82 8.30 12.24
1:30:00 0 0.00 1.34 2.09 2.80 3.91 4.99 5.91 8.85
1:35:00 0 0.00 1.26 1.94 2.48 3.07 3.92 4.49 6.81
1:40:00 0 0.00 1.22 1.72 2.26 2.56 3.25 3.63 5.53
1:45:00 0 0.00 1.20 1.56 2.10 2.23 2.81 3.02 4.63
1:50:00 0 0.00 1.18 1.44 2.00 2.00 2.51 2.61 4.02
1:55:00 0 0.00 1.03 1.35 1.88 1.86 2.32 2.32 3.57
2:00:00 0 0.00 0.91 1.25 1.69 1.76 2.18 2.12 3.27
2:05:00 0 0.00 0.69 0.94 1.26 131 1.62 1.55 2.38
2:10:00 0 0.00 0.51 0.69 0.92 0.96 1.17 1.12 1.72
2:15:00 0 0.00 0.38 0.51 0.66 0.69 0.85 0.82 1.25
2:20:00 0 0.00 0.28 0.37 0.48 0.50 0.62 0.60 0.92
2:25:00 0 0.00 0.20 0.26 0.34 0.36 0.44 0.43 0.65
2:30:00 0 0.00 0.14 0.18 0.24 0.25 0.31 0.30 0.46
2:35:00 0 0.00 0.10 0.12 0.17 0.18 0.22 0.21 0.32
2:40:00 0 0.00 0.06 0.08 0.11 0.12 0.14 0.14 0.21
2:45:00 0 0.00 0.03 0.05 0.06 0.07 0.08 0.08 0.12
2:50:00 0 0.00 0.02 0.02 0.03 0.03 0.04 0.04 0.06
2:55:00 0 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.02
3:00:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:05:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:10:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:15:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:20:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:25:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:30:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:35:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:40:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:45:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:50:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:55:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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TLET ST

MHFD-Detention, Version 4.07 (June 2025)
Summary Stage-Area-Volume-Discharge Relationships

The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.

RE DESIGN

The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.

Stage - Storage Stage Elevation Area Area Volume Volume o::ﬂt:!w
Description [ft] [ft] Ift?] [acres] 3] [ac-ft] fets]

For best results, include the

tages of all grade slope
changes (e.g. ISV and
Floor) from the S-A-V table
on

Sheet 'Basin'.

Also include the inverts of
all outlets (e.g. vertical

orifice, overflow grate, and

spillway, where applicable).
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Project:

MHFD-Detention, Version 4.07 (June 2025)

Basin ID: POND H

(2 ne

2oNE3
( ZONE 2

-
A
gL

i, =
ZONE 1 AND 2 oRCE Depth Increment = 0.50 ft
PERMANENT- ORIFICES Optional Optional
pooL Example Zone Configuration (Retention Pond) Stage - Storage Stage Override Length Width Area Override Area Volume Volume
| Description (ft) Stage (ft) (ft) (ft) (ft) | Area(ft’) | (acre) (ft*) (ac-ft)
Watershed Information 6284.5| Top of Micropool - 0.00 - - - 10,013 0.230
Selected SCM Type = EDB 6285 - 0.50 - - - 10,968 0.252 5,245 0.120
Watershed Area = 24.18 acres 6285.5 - 1.00 - - - 11,949 0.274 10,974 0.252
Watershed Length = 2,109 ft 6286 - 1.50 - - - 12,954 0.297 17,200 0.395
Watershed Length to Centroid = 1,016 ft 6286.5 - 2.00 - - - 13,985 0.321 23,935 0.549
Watershed Slope = 0.035 ft/ft 6287 - 2.50 - - - 15,041 0.345 31,191 0.716
Watershed Imperviousness = 45.80% |percent 6287.5 - 3.00 - - - 16,121 0.370 38,982 0.895
Percentage Hydrologic Soil Group A = 0.0% percent 6288 - 3.50 - - - 17,227 0.395 47,319 1.086
Percentage Hydrologic Soil Group B = 0.0% percent 6288.5 - 4.00 - - - 18,358 0.421 56,215 1.291
Percentage Hydrologic Soil Groups C/D = 100.0% |percent 6289 - 4.50 - - - 19,514 0.448 65,683 1.508
Target WQCV Drain Time = 40.0 hours 6289.5 - 5.00 - - - 20,695 0.475 75,735 1.739
Location for 1-hr Rainfall Depths = Lone Tree - Municipal Court 6290 - 5.50 - - - 21,897 0.503 86,383 1.983
After providing required inputs above including 1-hour rainfall 6290.5 - 6.00 - - - 23,000 0.528 97,608 2.241
depths, click 'Run CUHP' to generate runoff hydrographs using 6291 - 6.50 = = = 24301 | 0558 | 109433 | 2512
the embedded Colorado Urban Hydrograph Procedure. Optional User Overrides - = = =
Water Quality Capture Volume (WQCV) = 0.393 acre-feet acre-feet - - - -
Excess Urban Runoff Volume (EURV) = 1.040 acre-feet acre-feet - - - -
2-yr Runoff Volume (P1 = 0.84 in.) = 0.691 acre-feet inches - - - -
5-yr Runoff Volume (P1 = 1.1 in. 1.055 acre-feet inches - - - -
10-yr Runoff Volume (P1 = 1.33 in. 1.455 acre-feet inches - - - -
25-yr Runoff Volume (P1 = 1.68 in. 2.253 acre-feet inches - - - -
50-yr Runoff Volume (P1 = 1.97 in. 2.841 acre-feet inches - - - -
100-yr Runoff Volume (P1 = 2.28 in. 3.561 acre-feet inches - - - -
500-yr Runoff Volume (P1 = 3.07 in.) = 5.238 acre-feet inches - - - -
Approximate 2-yr Detention Volume = 0.641 acre-feet - - - -
Approximate 5-yr Detention Volume = 1.017 acre-feet - - - -
Approximate 10-yr Detention Volume = 1.203 acre-feet - - - -
Approximate 25-yr Detention Volume = 1.446 acre-feet - - - -
Approximate 50-yr Detention Volume = 1.565 acre-feet - - - -
Approximate 100-yr Detention Volume = 1.864 acre-feet - - - -
Define Zones and Basin Geometry - - - -
Zone 1 Volume (WQCV) = 0.393 acre-feet - - - -
Zone 2 Volume (EURV - Zone 1) = 0.647 acre-feet - - - -
Zone 3 Volume (100-year - Zones 1 & 2) = 0.824 acre-feet - - - -
Total Detention Basin Volume = 1.864 acre-feet - - - -
Initial Surcharge Volume (ISV) = user ft3 - - - -
Initial Surcharge Depth (ISD) = user ft - - - -
Total Available Detention Depth (Hotal) = user ft - - - -
Depth of Trickle Channel (Hrc) = user ft - - - -
Slope of Trickle Channel (Syc) = user ft/ft - - - -
Slopes of Main Basin Sides (Smain) = user H:V - - - -
Basin Length-to-Width Ratio (Riw) = user - - - -
Initial Surcharge Area (Arsy) = user ft? - - . .
Surcharge Volume Length (Lisy) = user ft - - - -
Surcharge Volume Width (Wysy) = user ft - - - -
Depth of Basin Floor (Hgoor) = user ft - - - -
Length of Basin Floor (Lgoor) = user ft - - - -
Width of Basin Floor (Wgoor) = user ft - - - -
Area of Basin Floor (Agoor) = user ft? - - - -
Volume of Basin Floor (Ve oor) = user ft3 - - - -
Depth of Main Basin (Hua) = user ft - - - -
Length of Main Basin (Lyan) = user ft - - - -
Width of Main Basin (Wyan) = user ft - - - -
Area of Main Basin (Auan) = user ft? - - . .
Volume of Main Basin (Vya) = user ft3 - - - -
Calculated Total Basin Volume (Vigta) = user acre-feet - - - -
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DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention, Version 4.07 (June 2025)

Project:

Basin ID:

POND H

ZONE 3

100-YR

VDLUM;I: EURV wacVL
T

PERMANENT-
POOL

ORIFICES

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

100-YEAR
ORIFICE

Example Zone Configuration (Retention Pond)

Zone 1 (WQCV)
Zone 2 (EURV)
Zone 3 (100-year)

N/A

Underdrain Orifice Diameter =

N/A

inches

ly used to drain WQCV in a Filtration SCM)
ft (distance below the filtration media surface)

Estimated Estimated
Stage (ft) Volume (ac-ft) Outlet Type
1.50 0.393 Orifice Plate
3.39 0.647 Circular Orifice
5.27 0.824 Weir&Pipe (Restrict)
Total (all zones) 1.864

Underdrain Orifice Area =
Underdrain Orifice Centroid =

Calculated Parame
N/A
N/A

ters for Underdrain
ftz
feet

User Input: Orifice Plate with one or more orifices or Elliptical Slot

Centroid of Lowest Orifice =

0.00

Depth at top of Zone using Orifice Plate =

1.50

Orifice Plate: Orifice Vertical Spacing =

6.00

Orifice Plate: Orifice Area per Row =

3.95

User Input: Stage and Total Area of Each Orifict

inches

eir (typically used to drain WQCV and/or EURV in a sedimentation SCM)

sq. inches (use rectangular openings)

e Row (numbered from lowest to highest)

ft (relative to basin bottom at Stage = 0 ft)
ft (relative to basin bottom at Stage = 0 ft)

WQ Orifice Area per Row =
Elliptical Half-Width =
Elliptical Slot Centroid =
Elliptical Slot Area =

Calculated Parame

ters for Plate

2.7436-02  |fe
N/A feet
N/A feet
N/A 2

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

0.50

1.00

Orifice Area (sq. inches)

BIO5]

3.95

3.95

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 Rectangt

Invert of Vertical Orifice =

Depth at top of Zone using Vertical Orifice =

Vertical Orifice Diameter =

ular)
Zone 2 Circular Not Selected
1.50 N/A
3.39 N/A
0.38 N/A

ft (relative to basin bottom at Stage = 0 ft)
ft (relative to basin bottom at Stage = 0 ft)

inches

Vertical Orifice Area =
Vertical Orifice Centroid =

Calculated Parame
Zone 2 Circular

ters for Vertical Ori
Not Selected

0.00

N/A

0.02

N/A

fice

feet

User Input: Overflow Weir (Dropbox with Flat o

Overflow Weir Front Edge Height, Ho =
Overflow Weir Front Edge Length =
Overflow Weir Grate Slope =

Horiz. Length of Weir Sides =

Overflow Grate Type =

Debris Clogging % =

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

r Sloped Grate and

Zone 3 Weir Not Selected
3.39 N/A
2.00 N/A
4.00 N/A
8.00 N/A

Type C Grate N/A
50% N/A

Depth to Invert of Outlet Pipe =
Outlet Pipe Diameter =
Restrictor Plate Height Above Pipe Invert =

User Input: Emergency Spillway (Rectangular or
Spillway Invert Stage=

Spillway Crest Length =

Spillway End Slopes =

Freeboard above Max Water Surface =

Zone 3 Restrictor

Not Selected

0.50

N/A

24.00

N/A

15.00

Trapezoidal)
5.60

16.00

feet

4.00

H:V

1.00

feet

ft (relative to basin bottom at Stage = 0 ft)

feet
H:V
feet

%

ectangular Orifice)

ft (distance below basin bottom at Stage = 0 ft)

inches
inches

Qutlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe)

Height of Grate Upper Edge, H; =
Overflow Weir Slope Length =

Grate Open Area / 100-yr Orifice Area =
Overflow Grate Open Area w/o Debris =

Overflow Grate Open Area w/ Debris =

Calculated Parameter:

Zone 3 Weir Not Selected
5.39 N/A
8.25 N/A
5.56 N/A
11.48 N/A
5.74 N/A

for Outlet Pipe w/

Outlet Orifice Area =
Outlet Orifice Centroid =

Half-Central Angle of Restrictor Plate on Pipe =

ft (relative to basin bottom at Stage = 0 ft)

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

2.07 N/A
0.71 N/A
1.82 N/A

Calculated Parameters for Spillway

0.89 feet
7.49 feet
0.56 acres
2.51 acre-ft

Calculated Parameters for Overflow Weir

feet
feet

ftZ
ftZ

Flow Restriction Plate

ftZ
feet
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 =

One-Hour Rainfall Depth (in)

CUHP Runoff Volume (acre-ft)

Inflow Hydrograph Volume (acre-ft;

CUHP Predevelopment Peak Q (cfs,

Predevelopment Unit Peak Flow, q (cfs/acre;

)
)
OPTIONAL Override Predevelopment Peak Q (cfs)
) =
) =

Peak Inflow Q (cfs

Peak Outflow Q (cfs) =

Ratio Peak Outflow to Predevelopment Q =

Structure Controlling Flow =

Max Velocity through Grate 1 (fps)

Max Velocity through Grate 2 (fps)

Time to Drain 97% of Inflow Volume (hours)

Time to Drain 99% of Inflow Volume (hours) =

Maximum Ponding Depth (ft)

Area at Maximum Ponding Depth (acres)

Maximum Volume Stored (acre-ft)

WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
N/A N/A 0.84 1.10 1.33 1.68 1.97 2.28 3.07
0.393 1.040 0.691 1.055 1.455 2.253 2.841 3.561 5.238
N/A N/A 0.691 1.055 1.455 2.253 2.841 3.561 5.238
N/A N/A 0.5 24 5.7 13.9 18.9 25.5 39.6
N/A N/A
N/A N/A 0.02 0.10 0.23 0.58 0.78 1.05 1.64
N/A N/A 8.5 13.3 18.5 30.8 38.6 48.1 69.6
0.4 0.7 0.5 0.6 2.0 9.1 154 23.1 48.4
N/A N/A N/A 0.3 0.4 0.7 0.8 0.9 1.2
Plate Overflow Weir 1 | Vertical Orifice 1 | Vertical Orifice 1 | Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 Outlet Plate 1 Spillway
N/A N/A N/A N/A 0.1 0.7 1.3 1.9 2.0
N/A N/A N/A N/A N/A N/A N/A N/A N/A
36 45 41 45 47 43 40 37 32
40 51 47 52 55 53 51 49 46
1.50 3.39 2.19 3.15 3.93 4.73 5.11 5.58 6.19
0.30 0.39 0.33 0.38 0.42 0.46 0.48 0.51 0.54
0.395 1.043 0.608 0.947 1.261 1.608 1.791 2.023 2.337
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DETENTION BASIN OUTLET STRUCTURE DESIGN

Outflow Hydrograph Workbook Filename:

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

2025-12-09 POND H - UD-DETENTION, 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 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:10:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.38
0:15:00 0 0.00 0.33 0.96 1.40 1.07 1.54 1.60 2.74
0:20:00 0 0.00 2.49 3.71 4.68 3.29 4.16 4.64 7.38
0:25:00 0 0.00 6.22 9.51 13.45 8.21 10.50 12.31 22.18
0:30:00 0 0.00 8.45 13.16 18.50 23.26 30.03 35.92 54.37
0:35:00 0 0.00 8.51 13.26 18.41 29.76 37.72 47.04 68.81
0:40:00 0 0.00 8.01 12.24 16.95 30.77 38.63 48.05 69.64
0:45:00 0 0.00 7.16 11.03 15.37 28.84 36.13 45.99 66.39
0:50:00 0 0.00 6.43 10.05 13.79 26.86 33.60 2.72 61.66
0:55:00 0 0.00 5.84 9.09 12.45 24.08 30.19 39.11 56.51
1:00:00 0 0.00 5.29 8.18 11.23 21.54 27.08 35.95 51.95
1:05:00 0 0.00 4.78 7.35 10.11 19.27 24.29 33.04 47.71
1:10:00 0 0.00 4.24 6.70 9.24 16.65 21.04 28.30 41.14
1:15:00 0 0.00 3.84 6.13 8.68 14.52 18.45 24.28 35.65
1:20:00 0 0.00 3.53 5.59 8.00 12.71 16.15 20.74 30.51
1:25:00 0 0.00 3.25 5.11 7.15 11.19 14.20 17.75 26.09
1:30:00 0 0.00 3.00 4.65 6.34 9.72 12.29 15.19 22.29
1:35:00 0 0.00 2.75 4.21 5.58 8.37 10.54 12.89 18.86
1:40:00 0 0.00 2.50 3.66 4.87 7.11 8.92 10.75 15.71
1:45:00 0 0.00 2.25 3.13 4.21 5.94 7.42 8.78 12.80
1:50:00 0 0.00 2.04 2.69 3.65 4.87 6.05 7.02 10.24
1:55:00 0 0.00 1.78 2.39 3.26 3.96 4.92 5.58 8.25
2:00:00 0 0.00 1.58 2.19 2.95 3.44 4.27 4.71 7.04
2:05:00 0 0.00 1.29 1.80 2.42 2.72 3.39 3.67 5.52
2:10:00 0 0.00 1.04 1.44 1.95 2.12 2.63 2.79 4.21
2:15:00 0 0.00 0.84 1.15 1.56 1.65 2.04 2.11 3.19
2:20:00 0 0.00 0.67 0.92 1.24 1.28 1.59 1.59 2.40
2:25:00 0 0.00 0.54 0.73 0.97 1.00 1.23 1.18 1.79
2:30:00 0 0.00 0.42 0.57 0.75 0.77 0.94 0.88 134
2:35:00 0 0.00 0.33 0.44 0.57 0.59 0.71 0.68 1.02
2:40:00 0 0.00 0.26 0.34 0.44 0.45 0.54 0.52 0.78
2:45:00 0 0.00 0.20 0.26 0.34 0.34 0.42 0.41 0.61
2:50:00 0 0.00 0.15 0.20 0.26 0.26 0.32 0.31 0.47
2:55:00 0 0.00 0.11 0.14 0.19 0.20 0.24 0.23 0.35
3:00:00 0 0.00 0.08 0.10 0.13 0.14 0.17 0.17 0.25
3:05:00 0 0.00 0.05 0.07 0.09 0.09 0.11 0.11 0.16
3:10:00 0 0.00 0.03 0.04 0.05 0.06 0.07 0.06 0.09
3:15:00 0 0.00 0.01 0.02 0.02 0.03 0.03 0.03 0.05
3:20:00 0 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01
3:25:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:30:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:35:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:40:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:45:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:50:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:55:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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DETENTION BASIN

TLET ST

MHFD-Detention, Version 4.07 (June 2025)
Summary Stage-Area-Volume-Discharge Relationships

The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.

RE DESIGN

The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.

Stage - Storage Stage Elevation Area Area Volume Volume o::ﬂt:!w
Description [ft] [ft] Ift?] [acres] 3] [ac-ft] fets]

For best results, include the

tages of all grade slope
changes (e.g. ISV and
Floor) from the S-A-V table
on

Sheet 'Basin'.

Also include the inverts of
all outlets (e.g. vertical

orifice, overflow grate, and

spillway, where applicable).

2025-12-09 POND H - UD-DETENTION, Outlet Structure
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Project:

MHFD-Detention, Version 4.07 (June 2025)

Basin ID: POND I

(2 ne

2oNE3
( ZONE 2

N

100-YR
VOLUME| EuRv | wacy
-

100-YEAR
ZONE 1AND 2 ORIFICE
ORIFICES

PERMANENT.
IFOOL Example Zone Configuration (Retention Pond)

Watershed Information

Selected SCM Type = EDB
Watershed Area = 15.72 acres
Watershed Length = 1,840 ft
Watershed Length to Centroid = 408 ft
Watershed Slope = 0.023 ft/ft
Watershed Imperviousness = 20.50% |percent
Percentage Hydrologic Soil Group A = 0.0% percent
Percentage Hydrologic Soil Group B = 0.0% percent
Percentage Hydrologic Soil Groups C/D = 100.0% |percent
Target WQCV Drain Time = 40.0 hours

Location for 1-hr Rainfall Depths = Denver - Capitol Building

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 -

~—
Depth Increment = 0.50 ft
Optional Optional
Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (ft) (ft) (ft) | Area(ft’) | (acre) (ft*) (ac-ft)
6276.5| Top of Micropool - 0.00 - - - 2,385 0.055

6277 - 0.50 - - - 5,519 0.127 1,976 0.045

6277.5 - 1.00 - - - 6,265 0.144 4,922 0.113

6278 - 1.50 - - - 7,048 0.162 8,250 0.189

6278.5 - 2.00 - - - 7,868 0.181 11,979 0.275

6279 - 2.50 - - - 8,726 0.200 16,128 0.370

6279.5 - 3.00 - - - 9,621 0.221 20,714 0.476

6280 - 3.50 - - - 10,553 0.242 25,758 0.591

6280.5 - 4.00 - - - 11,522 0.265 31,277 0.718

6281 - 4.50 - - - 12,528 0.288 37,289 0.856

Water Quality Capture Volume (WQCV) = 0.154 acre-feet acre-feet - - - -
Excess Urban Runoff Volume (EURV) = 0.284 acre-feet acre-feet - - - -
2-yr Runoff Volume (P1 = 0.83 in.) = 0.165 acre-feet inches - - - -
5-yr Runoff Volume (P1 = 1.09 in. 0.327 acre-feet inches - - - -
10-yr Runoff Volume (P1 = 1.33 in. 0.565 acre-feet inches - - - -
25-yr Runoff Volume (P1 = 1.69 in. 1.105 acre-feet inches - - - -
50-yr Runoff Volume (P1 = 1.99 in. 1.486 acre-feet inches - - - -
100-yr Runoff Volume (P1 = 2.31 in. 1.981 acre-feet inches - - - -
500-yr Runoff Volume (P1 = 3.14in.) = 3.096 acre-feet inches - - - -
Approximate 2-yr Detention Volume = 0.166 acre-feet - - - -
Approximate 5-yr Detention Volume = 0.321 acre-feet - - - -
Approximate 10-yr Detention Volume = 0.403 acre-feet - - - -
Approximate 25-yr Detention Volume = 0.520 acre-feet - - - -
Approximate 50-yr Detention Volume = 0.570 acre-feet - - - -
Approximate 100-yr Detention Volume = 0.759 acre-feet - - - -
Define Zones and Basin Geometry - - - -
Zone 1 Volume (WQCV) = 0.154 acre-feet - - - -

Zone 2 Volume (EURV - Zone 1) = 0.130 acre-feet - - - -

Zone 3 Volume (100-year - Zones 1 & 2) = 0.476 acre-feet - - - -
Total Detention Basin Volume = 0.759 acre-feet - - - -

Initial Surcharge Volume (ISV) = user ft3 - - - -

Initial Surcharge Depth (ISD) = user ft - - - -

Total Available Detention Depth (Hotal) = user ft - - - -
Depth of Trickle Channel (Hrc) = user ft - - - -

Slope of Trickle Channel (Syc) = user ft/ft - - - -

Slopes of Main Basin Sides (Smain) = user H:V - - - -
Basin Length-to-Width Ratio (Riw) = user - - - -
Initial Surcharge Area (Arsy) = user ft? - - . .
Surcharge Volume Length (Lisy) = user ft - - - -
Surcharge Volume Width (Wysy) = user ft - - - -
Depth of Basin Floor (Hgoor) = user ft - - - -

Length of Basin Floor (Lgoor) = user ft - - - -

Width of Basin Floor (Wgoor) = user ft - - - -

Area of Basin Floor (Agoor) = user ft? - - - -

Volume of Basin Floor (Ve oor) = user ft3 - - - -

Depth of Main Basin (Hua) = user ft - - - -

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

Width of Main Basin (Wyan) = user ft - - - -

Area of Main Basin (Auan) = user ft? - - . .

Volume of Main Basin (Vya) = user ft3 - - - -
Calculated Total Basin Volume (Vigta) = user acre-feet - - - -

2025-12-09 POND | - UD-DETENTION, Basin
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DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention, Version 4.07 (June 2025)

Project:

Basin ID: POND I

ZONE 3

100-YR
VDLUM;I: EURV wacVL

100-YEAR
ORIFICE

ORIFICES
Example Zone Configuration (Retention Pond)

PERMANENT-
POOL

User Input: Orifice at Underdrain Outlet icall

Zone 1 (WQCV)

Zone 2 (EURV)

Zone 3 (100-year)

Underdrain Orifice Invert Depth =
Underdrain Orifice Diameter =

N/A
N/A

inches

ly used to drain WQCV in a Filtration SCM)
ft (distance below the filtration media surface)

Estimated Estimated
Stage (ft) Volume (ac-ft) Outlet Type
1.28 0.154 Orifice Plate
2.05 0.130 Circular Orifice
4.16 0.476 Weir&Pipe (Restrict)
Total (all zones) 0.759

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 SCM)

Centroid of Lowest Orifice = 0.00

Depth at top of Zone using Orifice Plate = 1.28
Orifice Plate: Orifice Vertical Spacing = 5.10 inches

Orifice Plate: Orifice Area per Row = 1.40

ft (relative to basin bottom at Stage = 0 ft)
ft (relative to basin bottom at Stage = 0 ft)

sq. inches (diameter = 1-5/16 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 =

9.722E-03

N/A

N/A

N/A

Calculated Parameters for Plate

ftz
feet
feet
ftz

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 0.43

0.85

Orifice Area (sq. inches) 1.40 1.40

1.40

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)

Zone 2 Circular Not Selected
Invert of Vertical Orifice = 1.28 N/A
Depth at top of Zone using Vertical Orifice = 2.05 N/A
Vertical Orifice Diameter = 0.38 N/A

ft (relative to basin bottom at Stage = 0 ft)
ft (relative to basin bottom at Stage = 0 ft)

inches

Vertical Orifice Area =

Vertical Orifice Centroid =

Calculated Parameters for Vertical Orifice
Zone 2 Circular Not Selected
0.00 N/A ft?
0.02 N/A feet

User Input: Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe)

Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 2.05 N/A
Overflow Weir Front Edge Length = 11.00 N/A
Overflow Weir Grate Slope = 4.00 N/A
Horiz. Length of Weir Sides = 8.00 N/A
Overflow Grate Type =| Type C Grate N/A
Debris Clogging % = 50% N/A

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

Zone 3 Restrictor Not Selected
Depth to Invert of Outlet Pipe = 0.50 N/A
Outlet Pipe Diameter = 24.00 N/A
Restrictor Plate Height Above Pipe Invert = 15.00

User Input: Emergency Spillway (Rectangular or Trapezoidal)

Spillway Invert Stage= 3.42
Spillway Crest Length = 7.00 feet
Spillway End Slopes = 4.00 H:v
Freeboard above Max Water Surface = 1.00 feet

ft (relative to basin bottom at Stage = 0 ft)

feet
H:V
feet

%

ectangular Orifice)

ft (distance below basin bottom at Stage = 0 ft)

inches
inches

ft (relative to basin bottom at Stage = 0 ft)

Height of Grate Upper Edge, H; =
Overflow Weir Slope Length =
Grate Open Area / 100-yr Orifice Area =
Overflow Grate Open Area w/o Debris =
Overflow Grate Open Area w/ Debris =

Calculated Parameter:

Calculated Parameters for Overflow Weir

Zone 3 Weir Not Selected
4.05 N/A feet
8.25 N/A feet
30.56 N/A
63.13 N/A ft?
31.57 N/A ft?

for Outlet Pipe w/

Flow Restriction Plate

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

2.07 N/A ft’
0.71 N/A feet
1.82 N/A radians

0.83

5.25

0.29

0.86

Calculated Parameters for Spillway

feet
feet
acres
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 0.83 1.09 1.33 1.69 1.99 2.31 3.14
CUHP Runoff Volume (acre-ft) = 0.154 0.284 0.165 0.327 0.565 1.105 1.486 1.981 3.096
Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.165 0.327 0.565 1.105 1.486 1.981 3.096
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.4 1.7 4.3 10.6 14.5 19.7 30.9
OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.03 0.11 0.28 0.68 0.92 1.25 1.96
Peak Inflow Q (cfs) = N/A N/A 1.8 3.7 6.5 13.1 17.3 22.3 34.1
Peak Outflow Q (cfs) = 0.1 0.2 0.1 0.3 2.7 9.1 134 17.8 30.1
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.2 0.6 0.9 0.9 0.9 1.0
Structure Controlling Flow = Plate Overflow Weir 1 Plate Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 Outlet Plate 1 Spillway
Max Velocity through Grate 1 (fps) = N/A N/A N/A 0.0 0.0 0.1 0.2 0.3 0.3
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) = 36 43 38 46 42 35 31 27 21
Time to Drain 99% of Inflow Volume (hours) = 40 48 42 51 49 46 43 41 36
Maximum Ponding Depth (ft) = 1.28 2.05 1.22 2.10 2.43 2.88 3.10 3.41 3.97
Area at Maximum Ponding Depth (acres) = 0.15 0.18 0.15 0.18 0.20 0.22 0.22 0.24 0.26
Maximum Volume Stored (acre-ft) = 0.155 0.284 0.146 0.291 0.356 0.449 0.496 0.570 0.710

2025-12-09 POND | - UD-DETENTION, Outlet Structure
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DETENTION BASIN OUTLET STRUCTURE DESIGN

Outflow Hydrograph Workbook Filename:

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

2025-12-09 POND | - UD-DETENTION, 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 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:10:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05
0:15:00 0 0.00 0.03 0.10 0.15 0.12 0.17 0.17 0.30
0:20:00 0 0.00 0.26 0.39 0.72 0.35 0.48 0.68 1.45
0:25:00 0 0.00 1.12 1.98 3.62 1.68 2.29 3.15 8.05
0:30:00 0 0.00 1.72 3.38 6.06 8.43 11.76 14.74 24.11
0:35:00 0 0.00 1.84 3.72 6.48 11.76 15.78 20.50 31.92
0:40:00 0 0.00 1.81 3.60 6.26 13.10 17.33 22.31 34.12
0:45:00 0 0.00 1.67 3.33 5.85 12.78 16.84 22.23 33.87
0:50:00 0 0.00 1.54 3.10 5.36 12.44 16.37 21.54 32.77
0:55:00 0 0.00 1.42 2.84 4.88 11.45 15.14 20.36 31.00
1:00:00 0 0.00 1.32 2.63 4.50 10.50 13.95 19.19 29.32
1:05:00 0 0.00 1.24 2.46 4.20 9.73 13.01 18.33 28.07
1:10:00 0 0.00 1.13 2.30 3.92 8.82 11.88 16.60 25.63
1:15:00 0 0.00 1.02 2.11 3.64 7.95 10.79 14.91 23.20
1:20:00 0 0.00 0.92 1.90 3.29 7.05 9.56 13.08 20.36
1:25:00 0 0.00 0.81 1.69 2.89 6.19 8.39 11.36 17.67
1:30:00 0 0.00 0.74 1.53 2.57 5.33 7.23 9.77 15.27
1:35:00 0 0.00 0.68 141 2.35 4.69 6.39 8.59 13.48
1:40:00 0 0.00 0.64 1.29 2.16 4.20 5.72 7.66 12.05
1:45:00 0 0.00 0.60 1.17 1.99 3.78 5.16 6.86 10.80
1:50:00 0 0.00 0.56 1.07 1.83 3.40 4.65 6.14 9.67
1:55:00 0 0.00 0.51 0.96 1.67 3.06 4.19 5.48 8.63
2:00:00 0 0.00 0.46 0.86 1.48 2.74 3.74 4.86 7.65
2:05:00 0 0.00 0.39 0.74 1.26 2.37 3.23 4.19 6.57
2:10:00 0 0.00 0.33 0.62 1.06 2.01 2.74 3.56 5.56
2:15:00 0 0.00 0.27 0.51 0.86 1.66 2.26 2.94 4.57
2:20:00 0 0.00 0.22 0.41 0.68 1.32 1.80 2.34 3.63
2:25:00 0 0.00 0.17 0.31 0.51 0.99 1.36 1.76 2.71
2:30:00 0 0.00 0.13 0.23 0.38 0.69 0.94 1.22 1.92
2:35:00 0 0.00 0.10 0.18 0.30 0.48 0.68 0.87 1.40
2:40:00 0 0.00 0.08 0.14 0.24 0.35 0.50 0.63 1.04
2:45:00 0 0.00 0.07 0.12 0.20 0.26 0.37 0.46 0.76
2:50:00 0 0.00 0.05 0.09 0.16 0.19 0.28 0.33 0.56
2:55:00 0 0.00 0.04 0.08 0.13 0.14 0.21 0.23 0.40
3:00:00 0 0.00 0.04 0.06 0.10 0.11 0.16 0.16 0.28
3:05:00 0 0.00 0.03 0.05 0.08 0.08 0.12 0.11 0.20
3:10:00 0 0.00 0.02 0.04 0.06 0.06 0.09 0.09 0.15
3:15:00 0 0.00 0.02 0.03 0.05 0.05 0.07 0.07 0.12
3:20:00 0 0.00 0.02 0.02 0.04 0.04 0.06 0.05 0.09
3:25:00 0 0.00 0.01 0.02 0.03 0.03 0.04 0.04 0.07
3:30:00 0 0.00 0.01 0.01 0.02 0.02 0.03 0.03 0.05
3:35:00 0 0.00 0.01 0.01 0.01 0.02 0.02 0.02 0.04
3:40:00 0 0.00 0.00 0.01 0.01 0.01 0.02 0.02 0.03
3:45:00 0 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.02
3:50:00 0 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.01
3:55:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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DETENTION BASIN

TLET ST

MHFD-Detention, Version 4.07 (June 2025)
Summary Stage-Area-Volume-Discharge Relationships

The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.

RE DESIGN

The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.

Stage - Storage Stage Elevation Area Area Volume Volume o::ﬂt:!w
Description [ft] [ft] Ift?] [acres] 3] [ac-ft] fets]

For best results, include the

tages of all grade slope
changes (e.g. ISV and
Floor) from the S-A-V table
on

Sheet 'Basin'.

Also include the inverts of
all outlets (e.g. vertical

orifice, overflow grate, and

spillway, where applicable).
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Project:

MHFD-Detention, Version 4.07 (June 2025)

Basin ID: POND J

(2 ne

2oNE3
( ZONE 2

N

100-YR
VOLUME| EuRv | wacy
-

100-YEAR
ZONE 1AND 2 ORIFICE
ORIFICES

PERMANENT.
IFOOL Example Zone Configuration (Retention Pond)

Watershed Information

Selected SCM Type = EDB
Watershed Area = 10.25 acres
Watershed Length = 820 ft
Watershed Length to Centroid = 278 ft
Watershed Slope = 0.034 ft/ft
Watershed Imperviousness = 43.90% |percent
Percentage Hydrologic Soil Group A = 0.0% percent
Percentage Hydrologic Soil Group B = 0.0% percent
Percentage Hydrologic Soil Groups C/D = 100.0% |percent
Target WQCV Drain Time = 40.0 hours

Location for 1-hr Rainfall Depths = Lone Tree - Municipal Court

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 -

~—
Depth Increment = 0.50 ft
Optional Optional
Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (ft) (ft) (ft) | Area(ft’) | (acre) (ft*) (ac-ft)
6294| Top of Micropool - 0.00 - - - 5,747 0.132

6294.5 - 0.50 - - - 6,389 0.147 3,034 0.070

6295 - 1.00 - - - 7,056 0.162 6,395 0.147

6295.5 - 1.50 - - - 7,748 0.178 10,096 0.232

6296 - 2.00 - - - 8,465 0.194 14,149 0.325

6296.5 - 2.50 - - - 9,207 0.211 18,567 0.426

6297 - 3.00 - - - 9,974 0.229 23,363 0.536

6297.5 - 3.50 - - - 10,766 0.247 28,548 0.655

6298 - 4.00 - - - 11,583 0.266 34,135 0.784

6298.5 - 4.50 - - - 12,425 0.285 40,137 0.921

6299 - 5.00 - - - 13,292 0.305 46,566 1.069

Water Quality Capture Volume (WQCV) = 0.162 acre-feet acre-feet - - - -
Excess Urban Runoff Volume (EURV) = 0.421 acre-feet acre-feet - - - -
2-yr Runoff Volume (P1 = 0.84 in.) = 0.265 acre-feet inches - - - -
5-yr Runoff Volume (P1 = 1.1 in. 0.408 acre-feet inches - - - -
10-yr Runoff Volume (P1 = 1.33 in. 0.566 acre-feet inches - - - -
25-yr Runoff Volume (P1 = 1.68 in. 0.887 acre-feet inches - - - -
50-yr Runoff Volume (P1 = 1.97 in. 1.123 acre-feet inches - - - -
100-yr Runoff Volume (P1 = 2.28 in. 1.413 acre-feet inches - - - -
500-yr Runoff Volume (P1 = 3.07 in.) = 2.086 acre-feet inches - - - -
Approximate 2-yr Detention Volume = 0.259 acre-feet - - - -
Approximate 5-yr Detention Volume = 0.415 acre-feet - - - -
Approximate 10-yr Detention Volume = 0.491 acre-feet - - - -
Approximate 25-yr Detention Volume = 0.592 acre-feet - - - -
Approximate 50-yr Detention Volume = 0.641 acre-feet - - - -
Approximate 100-yr Detention Volume = 0.768 acre-feet - - - -
Define Zones and Basin Geometry - - - -
Zone 1 Volume (WQCV) = 0.162 acre-feet - - - -

Zone 2 Volume (EURV - Zone 1) = 0.259 acre-feet - - - -

Zone 3 Volume (100-year - Zones 1 & 2) = 0.347 acre-feet - - - -
Total Detention Basin Volume = 0.768 acre-feet - - - -

Initial Surcharge Volume (ISV) = user ft3 - - - -

Initial Surcharge Depth (ISD) = user ft - - - -

Total Available Detention Depth (Hotal) = user ft - - - -
Depth of Trickle Channel (Hrc) = user ft - - - -

Slope of Trickle Channel (Syc) = user ft/ft - - - -

Slopes of Main Basin Sides (Smain) = user H:V - - - -
Basin Length-to-Width Ratio (Riw) = user - - - -
Initial Surcharge Area (Arsy) = user ft? - - . .
Surcharge Volume Length (Lisy) = user ft - - - -
Surcharge Volume Width (Wysy) = user ft - - - -
Depth of Basin Floor (Hgoor) = user ft - - - -

Length of Basin Floor (Lgoor) = user ft - - - -

Width of Basin Floor (Wgoor) = user ft - - - -

Area of Basin Floor (Agoor) = user ft? - - - -

Volume of Basin Floor (Ve oor) = user ft3 - - - -

Depth of Main Basin (Hua) = user ft - - - -

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

Width of Main Basin (Wyan) = user ft - - - -

Area of Main Basin (Auan) = user ft? - - . .

Volume of Main Basin (Vya) = user ft3 - - - -
Calculated Total Basin Volume (Vigta) = user acre-feet - - - -

2025-12-09 POND J - UD-DETENTION, Basin
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DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention, Version 4.07 (June 2025)

Project:
Basin ID:
ZONE 3

100-YR

POND J

VDLUM;I: EURV wacVL
T

PERMANENT-
POOL

ORIFICES

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

Underdrain Orifice Diameter =

Example Zone Configuration (Retention Pond)

ICV in a Filtration SCM)

y used to drain WO
N/A
N/A

ft (distance below the filtration media surface)
inches

Estimated Estimated
Stage (ft) Volume (ac-ft) Outlet Type
Zone 1 (WQCV) 1.10 0.162 Orifice Plate
100¥eAR Zone 2 (EURV) 2.48 0.259 Rectangular Orifice
Zone 3 (100-year) 3.95 0.347 Weir&Pipe (Restrict)
Total (all zones) 0.768

Underdrain Orifice Area =
Underdrain Orifice Centroid =

Calculated Parameters for Underdrain

N/A
N/A

ftz
feet

User Input: Orifice Plate with one or more orific
Centroid of Lowest Orifice =

Depth at top of Zone using Orifice Plate =
Orifice Plate: Orifice Vertical Spacing =

Orifice Plate: Orifice Area per Row =

User Input: Stage and Total Area of Each Orifict

es or Elliptical Slot
0.00
2.48
9.90
2.34

e Row (numbered fi

eir (typically used to drain WQCV and/or EURV in a sedimentation SCM)

ft (relative to basin bottom at Stage = 0 ft)
ft (relative to basin bottom at Stage = 0 ft)
inches

sq. inches (diameter = 1-11/16 inches)

rom lowest to highest)

WQ Orifice Area per Row =
Elliptical Half-Width =
Elliptical Slot Centroid =
Elliptical Slot Area =

Calculated Parameters for Plate

1.625E-02

N/A

N/A

N/A

ftz
feet
feet
ftz

Stage of Orifice Centroid (ft)
Orifice Area (sq. inches)

Stage of Orifice Centroid (ft)
Orifice Area (sq. inches)

Row 1 (required)

Row 2 (optional) Row 3 (optional)

Row 4 (optional)

Row 5 (optional) Row 6 (optional)

Row 7 (optional)

Row 8 (optional

)

0.00

0.83 1.65

2.34

2.34 2.34

Row 9 (optional)

Row 10 (optional) | Row 11 (optional)

Row 12 (optional)

Row 13 (optional) | Row 14 (optional)

Row 15 (optional)

Row 16 (optional) |

User Input: Vertical Orifice (Circular or Rectangular)

Invert of Vertical Orifice =

Depth at top of Zone using Vertical Orifice =
Vertical Orifice Height =

Vertical Orifice Width =

Zone 2 Rectangula| Not Selected
1.10 N/A ft (relative to basin bottom at Stage = 0 ft)
2.48 N/A ft (relative to basin bottom at Stage = 0 ft)
2.00 N/A inches
0.43 inches

Vertical Orifice Area =

Vertical Orifice Centroid =

Calculated Parameters for Vertical Orifice
Zone 2 Rectangulal  Not Selected
0.01 N/A ft?
0.08 N/A feet

User Input: Overflow Weir (Dropbox with Flat o

Overflow Weir Front Edge Height, Ho =
Overflow Weir Front Edge Length =
Overflow Weir Grate Slope =

Horiz. Length of Weir Sides =

Overflow Grate Type =

Debris Clogging % =

r Sloped Grate and

Zone 3 Weir Not Selected
2.48 N/A ft (relative to basin bottom at Stage = 0 ft)
9.00 N/A feet
4.00 N/A H:V
8.00 N/A feet
Type C Grate N/A
50% N/A %

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

Depth to Invert of Outlet Pipe =
Outlet Pipe Diameter =
Restrictor Plate Height Above Pipe Invert =

User Input: Emergency Spillway (Rectangular or Trapezoidal)

Spillway Invert Stage=

Spillway Crest Length =

Spillway End Slopes =

Freeboard above Max Water Surface =

Zone 3 Restrictor Not Selected
4.00 N/A ft (distance below basin bottom at Stage = 0 ft)
18.00 N/A inches
11.80 inches

4.80 ft (relative to basin bottom at Stage = 0 ft)
10.00 feet
4.00 H:V
1.00 feet

Qutlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe)

Height of Grate Upper Edge, H; =
Overflow Weir Slope Length =
Grate Open Area / 100-yr Orifice Area =
Overflow Grate Open Area w/o Debris =
Overflow Grate Open Area w/ Debris =

Calculated Parameter:

Calculated Parameters for Overflow Weir

Zone 3 Weir Not Selected
4.48 N/A feet
8.25 N/A feet
42.07 N/A
51.65 N/A ft?
25.83 N/A ft?

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

Flow Restriction Plate

1.23 N/A ft’
0.55 N/A feet
1.89 N/A radians

Calculated Parameters for Spillway

0.83 feet
6.63 feet
0.31 acres
1.07 acre-ft

Routed Hydrograph Results
Design Storm Return Period =

One-Hour Rainfall Depth (in)

CUHP Runoff Volume (acre-ft)

Inflow Hydrograph Volume (acre-ft)

CUHP Predevelopment Peak Q (cfs)

OPTIONAL Override Predevelopment Peak Q (cfs)
)
)

Predevelopment Unit Peak Flow, q (cfs/acre;
Peak Inflow Q (cfs

Peak Outflow Q (cfs) =

Ratio Peak Outflow to Predevelopment Q =
Structure Controlling Flow =

Max Velocity through Grate 1 (fps)

Max Velocity through Grate 2 (fps)

Time to Drain 97% of Inflow Volume (hours)
Time to Drain 99% of Inflow Volume (hours) =
Maximum Ponding Depth (ft)

Area at Maximum Ponding Depth (acres)
Maximum Volume Stored (acre-ft)

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).

WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
N/A N/A 0.84 1.10 1.33 1.68 1.97 2.28 3.07
0.162 0.421 0.265 0.408 0.566 0.887 1.123 1.413 2.086
N/A N/A 0.265 0.408 0.566 0.887 1.123 1.413 2.086
N/A N/A 0.4 1.8 4.1 9.6 13.0 17.1 26.4
N/A N/A
N/A N/A 0.04 0.18 0.40 0.94 1.26 1.67 2.58
N/A N/A 5.1 8.1 11.5 18.2 22.9 29.1 42.0
0.1 0.3 0.2 0.3 1.2 6.4 10.3 15.8 17.8
N/A N/A N/A 0.2 0.3 0.7 0.8 0.9 0.7
Plate Overflow Weir 1 | Vertical Orifice 1 | Vertical Orifice 1 | Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 Outlet Plate 1 Spillway
N/A N/A N/A N/A 0.0 0.1 0.2 0.3 0.3
N/A N/A N/A N/A N/A N/A N/A N/A N/A
37 47 43 47 48 44 42 39 34
40 52 47 52 54 52 51 49 46
1.10 2.48 1.55 2.22 2.69 3.20 3.45 3.73 4.88
0.17 0.21 0.18 0.20 0.22 0.24 0.25 0.26 0.30
0.163 0.422 0.239 0.368 0.467 0.583 0.643 0.711 1.033

2025-12-09 POND J - UD-DETENTION, Outlet Structure
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DETENTION BASIN OUTLET STRUCTURE DESIGN

Outflow Hydrograph Workbook Filename:

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

2025-12-09 POND J - UD-DETENTION, 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 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:10:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.30
0:15:00 0 0.00 0.26 0.75 1.10 0.84 1.22 1.26 2.07
0:20:00 0 0.00 1.89 2.70 3.36 2.34 2.91 3.27 5.17
0:25:00 0 0.00 4.32 6.66 9.65 5.69 7.31 8.68 16.16
0:30:00 0 0.00 5.13 8.11 11.52 16.84 21.85 26.28 38.95
0:35:00 0 0.00 4.43 6.97 9.70 18.16 22.93 29.10 42.01
0:40:00 0 0.00 3.70 5.65 7.87 16.57 20.73 25.92 37.18
0:45:00 0 0.00 2.86 4.44 6.25 13.66 17.06 22.23 31.70
0:50:00 0 0.00 2.30 3.67 4.97 11.36 14.16 18.25 26.14
0:55:00 0 0.00 1.92 3.01 4.12 8.96 11.25 15.07 21.67
1:00:00 0 0.00 1.59 2.46 3.38 7.21 9.11 12.81 18.41
1:05:00 0 0.00 131 2.00 2.75 5.84 7.40 10.90 15.63
1:10:00 0 0.00 1.02 1.69 2.35 4.18 5.35 7.56 11.07
1:15:00 0 0.00 0.86 1.45 2.20 3.16 4.12 5.44 8.24
1:20:00 0 0.00 0.78 1.27 1.94 2.40 3.12 3.78 5.77
1:25:00 0 0.00 0.73 1.16 1.62 1.94 2.52 2.73 4.19
1:30:00 0 0.00 0.71 1.08 141 1.56 2.00 2.11 3.24
1:35:00 0 0.00 0.69 1.04 1.27 131 1.66 1.69 2.59
1:40:00 0 0.00 0.68 0.91 1.17 1.16 1.45 141 2.18
1:45:00 0 0.00 0.67 0.82 1.11 1.05 131 1.24 1.91
1:50:00 0 0.00 0.67 0.76 1.06 1.00 1.23 1.17 1.79
1:55:00 0 0.00 0.56 0.72 0.99 0.97 1.18 1.14 1.74
2:00:00 0 0.00 0.49 0.67 0.88 0.95 1.16 1.13 1.73
2:05:00 0 0.00 0.33 0.45 0.59 0.63 0.77 0.76 1.16
2:10:00 0 0.00 0.22 0.29 0.39 0.42 0.51 0.50 0.76
2:15:00 0 0.00 0.14 0.19 0.25 0.27 0.33 0.33 0.49
2:20:00 0 0.00 0.09 0.12 0.16 0.17 0.20 0.20 0.30
2:25:00 0 0.00 0.05 0.07 0.10 0.11 0.13 0.13 0.19
2:30:00 0 0.00 0.03 0.04 0.05 0.06 0.07 0.07 0.10
2:35:00 0 0.00 0.01 0.02 0.02 0.02 0.03 0.03 0.04
2:40:00 0 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01
2:45:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:50:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:55:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:00:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:05:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:10:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:15:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:20:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:25:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:30:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:35:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:40:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:45:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:50:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:55:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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DETENTION BASIN

TLET ST

MHFD-Detention, Version 4.07 (June 2025)
Summary Stage-Area-Volume-Discharge Relationships

The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.

RE DESIGN

The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.

Stage - Storage Stage Elevation Area Area Volume Volume o::ﬂt:!w
Description [ft] [ft] Ift?] [acres] 3] [ac-ft] fets]

For best results, include the

tages of all grade slope
changes (e.g. ISV and
Floor) from the S-A-V table
on

Sheet 'Basin'.

Also include the inverts of
all outlets (e.g. vertical

orifice, overflow grate, and

spillway, where applicable).
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Basin ID: POND K

(2 ne

2oNE3
( ZONE 2

N

100-YR
VOLUME| EuRv | wacy
-

100-YEAR
ZONE 1AND 2 ORIFICE
ORIFICES

PERMANENT.
IFOOL Example Zone Configuration (Retention Pond)

Watershed Information

Selected SCM Type = EDB
Watershed Area = 11.77 acres
Watershed Length = 827 ft
Watershed Length to Centroid = 277 ft
Watershed Slope = 0.045 ft/ft
Watershed Imperviousness = 43.10% |percent
Percentage Hydrologic Soil Group A = 0.0% percent
Percentage Hydrologic Soil Group B = 0.0% percent
Percentage Hydrologic Soil Groups C/D = 100.0% |percent
Target WQCV Drain Time = 40.0 hours

Location for 1-hr Rainfall Depths = Lone Tree - Municipal Court

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 -

~—
Depth Increment = 0.50 ft
Optional Optional
Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (ft) (ft) (ft) | Area(ft’) | (acre) (ft*) (ac-ft)
6309.5| Top of Micropool - 0.00 - - - 7,668 0.176

6310 - 0.50 - - - 8,466 0.194 4,033 0.093

6310.5 - 1.00 - - - 9,270 0.213 8,467 0.194

6311 - 1.50 - - - 10,098 0.232 13,309 0.306

6311.5 - 2.00 - - - 10,952 0.251 18,572 0.426

6312 - 2.50 - - - 11,830 0.272 24,267 0.557

6312.5 - 3.00 - - - 12,734 0.292 30,408 0.698

6313 - 3.50 - - - 13,663 0.314 37,008 0.850

6313.5 - 4.00 - - - 14,617 0.336 44,078 1.012

6314 - 4.50 - - - 15,595 0.358 51,631 1.185

6314.5 - 5.00 - - - 16,599 0.381 59,679 1.370

6315 - 5.50 - - - 17,629 0.405 68,236 1.566

Water Quality Capture Volume (WQCV) = 0.184 acre-feet acre-feet - - - -
Excess Urban Runoff Volume (EURV) = 0.474 acre-feet acre-feet - - - -
2-yr Runoff Volume (P1 = 0.84 in.) = 0.298 acre-feet inches - - - -
5-yr Runoff Volume (P1 = 1.1 in. 0.460 acre-feet inches - - - -
10-yr Runoff Volume (P1 = 1.33 in. 0.642 acre-feet inches - - - -
25-yr Runoff Volume (P1 = 1.68 in. 1.011 acre-feet inches - - - -
50-yr Runoff Volume (P1 = 1.97 in. 1.281 acre-feet inches - - - -
100-yr Runoff Volume (P1 = 2.28 in. 1.613 acre-feet inches - - - -
500-yr Runoff Volume (P1 = 3.07 in.) = 2.384 acre-feet inches - - - -
Approximate 2-yr Detention Volume = 0.291 acre-feet - - - -
Approximate 5-yr Detention Volume = 0.468 acre-feet - - - -
Approximate 10-yr Detention Volume = 0.554 acre-feet - - - -
Approximate 25-yr Detention Volume = 0.669 acre-feet - - - -
Approximate 50-yr Detention Volume = 0.725 acre-feet - - - -
Approximate 100-yr Detention Volume = 0.872 acre-feet - - - -
Define Zones and Basin Geometry - - - -
Zone 1 Volume (WQCV) = 0.184 acre-feet - - - -

Zone 2 Volume (EURV - Zone 1) = 0.290 acre-feet - - - -

Zone 3 Volume (100-year - Zones 1 & 2) = 0.397 acre-feet - - - -
Total Detention Basin Volume = 0.872 acre-feet - - - -

Initial Surcharge Volume (ISV) = user ft3 - - - -

Initial Surcharge Depth (ISD) = user ft - - - -

Total Available Detention Depth (Hotal) = user ft - - - -
Depth of Trickle Channel (Hrc) = user ft - - - -

Slope of Trickle Channel (Syc) = user ft/ft - - - -

Slopes of Main Basin Sides (Smain) = user H:V - - - -
Basin Length-to-Width Ratio (Riw) = user - - - -
Initial Surcharge Area (Arsy) = user ft? - - . .
Surcharge Volume Length (Lisy) = user ft - - - -
Surcharge Volume Width (Wysy) = user ft - - - -
Depth of Basin Floor (Hgoor) = user ft - - - -

Length of Basin Floor (Lgoor) = user ft - - - -

Width of Basin Floor (Wgoor) = user ft - - - -

Area of Basin Floor (Agoor) = user ft? - - - -

Volume of Basin Floor (Ve oor) = user ft3 - - - -

Depth of Main Basin (Hua) = user ft - - - -

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

Width of Main Basin (Wyan) = user ft - - - -

Area of Main Basin (Auan) = user ft? - - . .

Volume of Main Basin (Vya) = user ft3 - - - -
Calculated Total Basin Volume (Vigta) = user acre-feet - - - -
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DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention, Version 4.07 (June 2025)

Project:

Basin ID: POND K

ZONE 3

100-YR
VDLUM;I: EURV wacVL

100-YEAR
ORIFICE

ORIFICES
Example Zone Configuration (Retention Pond)

PERMANENT-
POOL

User Input: Orifice at Underdrain Outlet icall

Zone 1 (WQCV)
Zone 2 (EURV)
Zone 3 (100-year)

Underdrain Orifice Invert Depth =
Underdrain Orifice Diameter =

N/A
N/A

inches

ly used to drain WQCV in a Filtration SCM)
ft (distance below the filtration media surface)

Estimated Estimated
Stage (ft) Volume (ac-ft) Outlet Type
0.96 0.184 Orifice Plate
2.19 0.290 Circular Orifice
3.58 0.397 Weir&Pipe (Restrict)
Total (all zones) 0.872

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 SCM)

Centroid of Lowest Orifice = 0.00

Depth at top of Zone using Orifice Plate = 0.96
Orifice Plate: Orifice Vertical Spacing = 3.80 inches

Orifice Plate: Orifice Area per Row = 2.37

ft (relative to basin bottom at Stage = 0 ft)
ft (relative to basin bottom at Stage = 0 ft)

sq. inches (diameter = 1-3/4 inches)

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

WQ Orifice Area per Row =

Calculated Parameters for Plate

Elliptical Half-Width =

Elliptical Slot Centroid =

Elliptical Slot Area =

1.646E-02  |f?
N/A feet
N/A feet
N/A 2

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 0.32

0.64

Orifice Area (sq. inches) 2.37 2.37

2.37

Row 9 (optional) Row 10 (optional)

Row 11 (optional)

Row 12 (optional)

Row 13 (optional) | Row 14 (optional)

Row 15 (optional)

Stage of Orifice Centroid (ft)

Row 16 (optional) |

Orifice Area (sq. inches)

User Input: Vertical Orifice (Circular or Rectangular)

Zone 2 Circular Not Selected
Invert of Vertical Orifice = 0.96 N/A
Depth at top of Zone using Vertical Orifice = 2.19 N/A
Vertical Orifice Diameter = 0.38 N/A

ft (relative to basin bottom at Stage = 0 ft)
ft (relative to basin bottom at Stage = 0 ft)

inches

Vertical Orifice Area =

Vertical Orifice Centroid =

Calculated Parameters for Vertical Orifice
Zone 2 Circular Not Selected
0.00 N/A ft?
0.02 N/A feet

User Input: Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe)

Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 2.19 N/A
Overflow Weir Front Edge Length = 16.00 N/A
Overflow Weir Grate Slope = 4.00 N/A
Horiz. Length of Weir Sides = 8.00 N/A
Overflow Grate Type =| Type C Grate N/A
Debris Clogging % = 50% N/A

ft (relative to basin bottom at Stage = 0 ft)

feet
H:V
feet

%

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

ectangular Orifice)

ft (distance below basin bottom at Stage = 0 ft)

inches

Zone 3 Restrictor Not Selected
Depth to Invert of Outlet Pipe = 0.50 N/A
Outlet Pipe Diameter = 24.00 N/A
Restrictor Plate Height Above Pipe Invert = 17.20

User Input: Emergency Spillway (Rectangular or Trapezoidal)

Spillway Invert Stage= 3.50
Spillway Crest Length = 12.00 feet
Spillway End Slopes = 4.00 H:v
Freeboard above Max Water Surface = 1.00 feet

inches

ft (relative to basin bottom at Stage = 0 ft)

Height of Grate Upper Edge, H; =
Overflow Weir Slope Length =
Grate Open Area / 100-yr Orifice Area =
Overflow Grate Open Area w/o Debris =
Overflow Grate Open Area w/ Debris =

Calculated Parameter:

Calculated Parameters for Overflow Weir

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 Weir Not Selected
4.19 N/A feet
8.25 N/A feet
38.11 N/A
91.83 N/A ft?
45.91 N/A ft’
for Outlet Pipe w/ Flow Restriction Plate
Zone 3 Restrictor Not Selected
2.41 N/A ft?
0.80 N/A feet
2.02 N/A radians

Calculated Parameters for Spillway

0.85 feet
5.35 feet
0.40 acres
1.51 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 0.84 1.10 1.33 1.68 1.97 2.28 3.07
CUHP Runoff Volume (acre-ft) = 0.184 0.474 0.298 0.460 0.642 1.011 1.281 1.613 2.384
Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.298 0.460 0.642 1.011 1.281 1.613 2.384
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.5 2.3 5.1 12.0 16.2 21.4 33.3
OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.04 0.19 0.43 1.02 1.37 1.82 2.83
Peak Inflow Q (cfs) = N/A N/A 6.2 9.8 13.9 21.9 27.7 35.3 50.8
Peak Outflow Q (cfs) = 0.2 0.3 0.2 0.3 1.5 8.2 13.3 20.0 32.4
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.1 0.3 0.7 0.8 0.9 1.0
Structure Controlling Flow =|| Vertical Orifice 1 | Overflow Weir 1 | Vertical Orifice 1 | Vertical Orifice 1 [ Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 Outlet Plate 1 Spillway
Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A 0.0 0.1 0.1 0.2 0.2
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A
Time to Drain 97% of Inflow Volume (hours) = 36 44 40 44 44 40 37 34 28
Time to Drain 99% of Inflow Volume (hours) = 40 50 45 50 52 49 48 46 42
Maximum Ponding Depth (ft) = 0.96 2.19 1.33 1.97 2.38 2.83 3.05 3.30 3.91
Area at Maximum Ponding Depth (acres) = 0.21 0.26 0.22 0.25 0.27 0.28 0.29 0.31 0.33
Maximum Volume Stored (acre-ft) = 0.186 0.475 0.264 0.416 0.522 0.646 0.713 0.788 0.979
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DETENTION BASIN OUTLET STRUCTURE DESIGN

Outflow Hydrograph Workbook Filename:

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

2025-12-09 POND K - UD-DETENTION, 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 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:10:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.37
0:15:00 0 0.00 0.32 0.94 1.37 1.05 1.52 1.57 2.56
0:20:00 0 0.00 2.34 3.32 4.12 2.87 3.55 4.00 6.33
0:25:00 0 0.00 5.29 8.18 11.93 6.98 8.97 10.69 20.09
0:30:00 0 0.00 6.15 9.77 13.93 20.92 27.21 32.77 48.45
0:35:00 0 0.00 5.14 8.14 11.38 21.94 27.69 35.28 50.83
0:40:00 0 0.00 4.18 6.38 8.91 19.58 24.47 30.61 43.75
0:45:00 0 0.00 3.15 4.92 6.97 15.53 19.37 25.40 36.20
0:50:00 0 0.00 2.47 3.98 5.40 12.87 16.04 20.67 29.56
0:55:00 0 0.00 1.97 3.11 4.25 9.77 12.27 16.63 23.82
1:00:00 0 0.00 1.56 2.43 3.31 7.52 9.49 13.60 19.44
1:05:00 0 0.00 1.29 1.98 2.72 5.75 7.30 11.13 16.02
1:10:00 0 0.00 1.04 1.78 2.50 4.08 5.28 7.54 11.22
1:15:00 0 0.00 0.91 1.58 2.43 3.21 4.24 5.54 8.54
1:20:00 0 0.00 0.84 1.39 2.14 2.47 3.24 3.79 5.86
1:25:00 0 0.00 0.80 1.27 1.77 2.03 2.64 2.74 4.24
1:30:00 0 0.00 0.78 1.19 1.53 1.63 2.09 2.10 3.25
1:35:00 0 0.00 0.76 1.15 1.37 1.38 1.75 1.68 2.60
1:40:00 0 0.00 0.75 0.99 1.27 1.23 1.53 1.43 2.21
1:45:00 0 0.00 0.75 0.89 1.20 1.14 141 1.32 2.03
1:50:00 0 0.00 0.75 0.83 1.16 1.09 1.34 1.28 1.96
1:55:00 0 0.00 0.62 0.79 1.09 1.07 131 1.27 1.94
2:00:00 0 0.00 0.53 0.73 0.98 1.06 1.29 1.27 1.94
2:05:00 0 0.00 0.34 0.46 0.62 0.67 0.82 0.81 1.23
2:10:00 0 0.00 0.21 0.29 0.39 0.42 0.52 0.51 0.77
2:15:00 0 0.00 0.13 0.17 0.24 0.26 0.31 0.31 0.46
2:20:00 0 0.00 0.07 0.10 0.14 0.15 0.18 0.18 0.27
2:25:00 0 0.00 0.04 0.06 0.07 0.08 0.10 0.10 0.15
2:30:00 0 0.00 0.01 0.02 0.03 0.04 0.04 0.04 0.06
2:35:00 0 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01
2:40:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:45:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:50:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:55:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:00:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:05:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:10:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:15:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:20:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:25:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:30:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:35:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:40:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:45:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:50:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:55:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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MHFD-Detention, Version 4.07 (June 2025)
Summary Stage-Area-Volume-Discharge Relationships

The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.

RE DESIGN

The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.

Stage - Storage Stage Elevation Area Area Volume Volume o::ﬂt:!w
Description [ft] [ft] Ift?] [acres] 3] [ac-ft] fets]

For best results, include the

tages of all grade slope
changes (e.g. ISV and
Floor) from the S-A-V table
on

Sheet 'Basin'.

Also include the inverts of
all outlets (e.g. vertical

orifice, overflow grate, and

spillway, where applicable).

2025-12-09 POND K - UD-DETENTION, Outlet Structure

12/9/2025, 4:10 PM



APPENDIX E
REFERENCED MATERIAL



BIG DRY CREEK (ARAPCO) & TRIBUTARIES
MAJOR DRAINAGEWAY PLANNING
PHASE - A EVALUATION OF ALTERNATIVES REPORT

* _£BIG DRY \\

/‘/ CREEK 0 1000 2000 4000 6000

ARAPAHOE COUNTY °* DOUGLAS COUNTY
ENGLEWOOD * GREENWOOD VILLAGE * LITTLETON
N URBAN DRAINAGE & FLOOD CONTROL DISTRICT

7

s )
SOUTH PLATTE N ‘%%
RIVER (7
DENVER HIGHLINE
CANAL

WRC ENGINEERING, |ch@\
J\\/\/\
950 SOUTH CHERRY STREET SUITE 404
DENVER, COLORADO 80222
PHONE NO: (303) 757-8B513
FAX NO: (303) 758-3208




BIG DRY CREEK (ARAPCO)
AND TRIBUTARIES

MAJOR DRAINAGEWAY PLANNING

PHASE - A
EVALUATION OF ALTERNATIVES REPORT

Prepared For:

ARAPAHOE COUNTY
DOUGLAS COUNTY
CITY OF ENGLEWOOD
CITY OF GREENWOOD VILLAGE
CITY OF LITTLETON
URBAN DRAINAGE & FLOOD CONTROL DISTRICT

Prepared By:

WRC ENGINEERING, INC.

950 SOUTH CHERRY STREET, SUITE 404
DENVER, COLORADO 80222
TELEPHONE (303) 757-8513
FAX (303) 758-3208

JULY, 1996
WRC File: 1913/47



1. INTRODUCTION
A. GENERAL

This report is part of a study authorized by the Urban Drainage and Flood Control District
(UD&FCD) in the agreement regarding Major Drainageway Planning and Fldod Hazard Area Delineation
(FHAD) for Big Dry Creek (ARAPCO) and Tributaries, dated April 10, 1995 (Agreement No. 9501.08). The
study area, shown in Figure I-1, consists of the entire Big Dry Creek watershed which encompasses parts of
the City of Littleton, the City of Englewood, the City of Greenwood Village, Arapahoe County and Douglas
County.

The study is divided into three parts. The first part (Phase A) for which this report was prepared,
covers the hydrological, hydraulic, and alternative evaluation aspects of the study. The second part (Phase
B) covers the preliminary design of the selected alternative. The third part is the FHAD, which was submitted
for review on January 18, 1996. The Hydrology Report (Reference 16), summarized herein, was submitted

for review on November 10, 1995.
B. PURPOSE AND SCOPE

The purpose of this study is to update the original master plan report for Big Dry Creek, Major
Drainageway Plan Big Dry Creek, dated June 1975 (Reference 10).

This update has been necessitated by several factors which have changed since 1975 including changes
in land use assumptions, development conditions, channel conditions and improvements, and the general
public’s perceptions, desires and requirements. It is believed that these changes are of such significance that
continued future reliance on the 1975 master plan is not in the best interests of the project sponsors nor the

affected citizens and businesses.
The general scope of the Major Drainageway Planning Phase - A part of the study is as follows:

1. Gather and assemble available information on existing drainage facilities, comprehensive

plans, land use plans, zoning and land ownership maps, and other applicable information.

2. Determine the hydrologic aspects of the drainage area including runoff rates and volumes

under existing and full development scenarios for various return periods of storm events.
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II. STUDY AREA DESCRIPTION

The Big Dry Creek (ARAPCO) watershed lies largely within the southern and southwestern portion
of the Denver metropolitan area. The upper end of the watershed is located in Douglas County about five
and one-half miles south of the Arapahoe-Douglas County Line in Section 31, Township 6 South, Range 67
West of the 6th Principal Meridian. The confluence of Big Dry Creek with the South Platte River is located
west of Santa Fe Drive and north of Belleview Avenue in the City of Englewood in the west half of Section

9, Township 5 South, Range 68 West of the 6th Principal Meridian.

The area of the watershed tributary to Big Dry Creek is approximately 19.5 square miles (12,500
acres). The drainageway extends from Douglas County through Arapahoe County and the Cities of Littleton,
Greenwood Village, and Englewood. A number of changes have occurred in the watershed since 1975 when
the hydrology was first studied and reported (Reference 10). During this period the watershed has become
increasingly urbanized, particularly the headwaters area that was largely undeveloped in 1975. Major
drainageway features including bank protection, grade-control structures, crossing structures and detention
facilities have been constructed along the length of the major drainageway. Similar drainage features within

many sub-watersheds have also been constructed.

At the upper end of the watershed is the Wildcat Mountain Reserve, a conservation area that is to
remain undeveloped and covers approximately 3% square miles of the watershed. The McArthur Ranch
Subdivision is being developed into about 5 acre lots in Sections 20 and 21, T6S, R67W, and is approximately
fifty-percent developed. The Big Dry Creek channel passes through Highlands Ranch which consists of mixed
residential uses with some commercial development, and the Links Golf Course. The drainageway itself has

been retained primarily in its natural state in dedicated open space.

The channel] passes through the South Suburban golf course as it enters Arapahoe County. In this
area, the channel also retains much of its natural character. Continuing downstream, the channel meanders
through an extensive greenbelt as it passes under South Colorado Boulevard and Dry Creek Road, and through
to Cherry Knolls Park in Section 25, TSS, R68W, and East Arapahoe Road. This greenbelt extends north
of East Arapahoe Road into Sections 23 and 24, T5S, R68W, through Julia De Koevend Park.

In the north central part of Section 23, the channel passes through an area of large private homesites.
North of Orchard Road, the channel continues through an open greenbelt area which is a part of the Green
Oaks Development. From Littleton Boulevard to Progress Park the channel meanders through a partly
confined corridor among numerous business, commercial, and residential sites. The channel is relatively
unconfined as it continues through Progress Park and across Belleview Avenue into Belleview Park. As the
channel] exits Belleview Park and Natural Area at South Windermere Street, it passes under two railroad

bridges and the south Santa Fe Drive bridge through a commercial-industrial area to the South Platte River.

-1
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623+46. This tributary contributes approximately 40 percent of the total 100-year

runoff in Big Dry Creek downstream of the confluence point.

0)

p)

South Quebec Street to Quarry Road

This reach of Big Dry Creek remains in its natural condition and exhibits the
normally dry sandy bottom channel characteristics. 100-year average velocities in
this reach range from a low of 0.7 fps (upstream of South Quebec Street) to a high
of 16 fps at the outlet of the Quarry Road culverts. The typical average velocity is
from 10 to 11 fps. At these velocities, severe erosion is expected to occur during
the 100-year and more frequent flood events. The culvert at South Quebec Street
is inadequate to convey the 100-year flood peak without overtopping. Approximately
1,190 cfs will overtop Quebec Street during the 100-year flood event.

Quarry Road to Valley Road

This reach of Big Dry Creek is characterized by encroachments into the main
channel of small livestock pond embankments and undersized road crossings. The
livestock ponds have either undersized or no apparent outlets and thus are subject to
washout during any storm event. The culvert crossings at Quarry Road McArthur
Drive, and Valley Road are all inadequate to convey the 100-year flood peaks
without overtopping. 100-year overtopping flows are about 1,280 cfs, 1050 cfs, and
860 cfs, respectively. These overtopping flows have the potential to inundate private
residences in the subject area. The limits of flooding from these overtopping flows
shown on the drawings are estimated and thus are approximate in nature. 100-year

average velocities range from 1.4 fps in ponding areas to 10 fps.

2.

Big Dry Creek Tributary A

a)

Big Dry Creek to McArthur Drive

This reach remains primarily in a natural condition with erosion check structures
constructed at utility crossings. The channel is natural sandy bottomed, and exhibits
characteristics of a normally dry sandy alluvial channel. An old irrigation/stock
watering embankment still exists at Station 1089+73. This embankment has no

apparent outlet and overtopping flows on the west side of the embankment will

b)

remain separated from the main channel until about Station 1082+30. Average 100-
year velocities range from 5 fps to 11 fps with an average of about 10 fps.

Significant erosion of the channel is likely during a 100-year flood event.

McArthur Drive to Upstream Project Limit (Station 1160+ 00)

The most significant feature of this reach is a fairly large breached irrigation and/or
flood control dam at Station 1113+93. The embankment appears to have been
originally about 25 feet high. Headcutting through the breach has created a channel
thalweg drop of about 18 feet. About 7 feet of said drop is protected by a concrete
cutoff structure. Further upstream at Section 1143+75 is another old
livestock/irrigation pond with no apparent outlet. All flood flows overtop said
embankment on the west side and continue flowing outside of the main channel until

rejoined at about Station 1138+00.

The culverts at McArthur Drive are inadequate to convey the 100-year flood peak
without overtopping. About 1,140 cfs overtops said road during a 100-year flood
event. The average 100-year velocities in this channel reach ranges from 1.9 fps in

backwater conditions to 9.8 fps with an average rate of about 6 fps.

3. Big Dry Creek Tributary B

a)

b)

Big Dry Creek to East Dry Creek Road

This tributary reach was channelized and improved by Arapahoe County and the
UD&FCD within the last three years. The channel consists of six grouted riprap
drop structures joined by short, flat sections of channel. 100-year average velocities

range from 6 to 10 fps at the drop structure crests.

East Dry Creek Road to Upstream Project Limits (Station 1560+ 00).

During the progress of the study, the crossing of Dry Creek Road was replaced with
a box culvert that has a 100-year capacity without overtopping. The Jamison Street
crossing contains two culverts; one exposed and one buried. About 1,170 cfs will
overtop Jamison Street and drain directly back to the tributary channel during a 100-

year flood event.
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Happy Canyon Creek Major Drainageway Plan

Crossing Alternatives. Improvements to roadway crossings with less than 100-year capacity were
included in the alternative analysis. New crossings were assumed to be the same type as the existing
crossing (e.g. culvert or bridge), with the exception of Dogwood Avenue. Douglas County provided
guidance on the two desired alternatives for Dogwood: replacement with a steel truss bridge that
will span the 100-year floodplain, and permanent closure of Dogwood to allow removal of the
crossing.

Conceptual Design Plan

The plan selected by the project sponsors was generally consistent with the recommended plan.
The plan is shown on the conceptual design drawings and profiles and is summarized in Figures ES-
3 through ES-5. The plan includes regional full-spectrum detention improvements, channel
stabilization and capacity improvements, fencing to reduce damage to the riparian corridor from
cattle, and road and trail crossing capacity improvements.

Full-spectrum detention improvements. The conceptual design plan reflects the most extensive
full-spectrum detention approach investigated during the study because it most effectively reduces
peak runoff during frequent and large, infrequent storms to levels similar to historic conditions.
This in turn reduces stresses imposed on Happy Canyon Creek during runoff events and allows a
more modest (and less costly) program of stabilization improvements to be implemented. The
maximum detention alternative also provides the most water quality treatment via extended
detention, and significantly reduces 100-year peaks through the flood-prone Grandview Estates.

The plan shows 8 of the existing 16 detention facilities in the watershed as being retrofit to provide
full-spectrum detention performance, primarily through the provision of EURV. In addition, 5 new
full-spectrum detention facilities are shown (not including all of the new detention facilities that will
serve the RidgeGate development. Strategic benefits to the watershed are able to be attained by the
plan’s detention improvements, particularly in two key areas.

Castle Pines. Five existing regional and sub-regional detention facilities are in place and attenuating
runoff from the relatively densely built-out residential areas of Castle Pines. However, these
facilities were not constructed as full-spectrum detention basins and do not reduce peak discharges
much in smaller, more frequent events including events in the 2-year to 5-year range. As a result,
streams are degrading immediately downstream. The conceptual design plan calls for retrofit full-
spectrum detention improvements to these existing facilities (CPNMD Ponds 9, 10, 11, 12, and 20)
and one new full-spectrum detention facility (Charter Oaks Pond) to provide better attenuation of
the more frequent events. This is viewed as critical to reduce stresses imposed on the downstream
reach of Happy Canyon Creek; once these flows are better controlled, the downstream channel is
expected to remain relatively stable, since the adjacent large lot residential area does not generate
excessive runoff.

RidgeGate Development. The conceptual design plan calls for a specific full-spectrum detention
strategy in the large RidgeGate parcel in the City of Lone Tree. All runoff from developing areas
within RidgeGate will be captured and attenuated in EURV-only ponds located offline from
mainstem Happy Canyon Creek and Badger Gulch. In this way, all urban runoff will be released to
Happy Canyon Creek and Badger Gulch at rates similar to pre-development conditions up to events
in the 2-year to 5-year range, and the ponds will not impede the natural movement of sediment in
the mainstem streams since they will be located offline. This is important to maintain conditions as
close as possible to a balance in water and sediment equilibrium to avoid major changes in channel
slope and dramatic shifts toward aggradation and degradation. The offline sub-regional EURV ponds
will be located to pick up runoff from all development parcels and will be sized based on the
upstream area, soil type, and imperviousness according to standard UDFCD criteria, except that
there will be no requirement to attenuate events exceeding that which fills the EURV down to
historic levels.

In addition to the sub-regional offline EURV ponds, the conceptual design plan calls for 100-year
online peak-skimming detention facilities. These ponds will be controlled by a road crossing or other
embankment with a large culvert which passes base flows, smaller storm events, and sediment
relatively unrestricted while providing some attenuation of larger storms. Like the EURV ponds, the
number and locations of these ponds were assumed for hydrologic modeling purposes but have not
been shown on the Conceptual Design Plan; the actual configuration will be dictated by the locations
of road and/or trail crossings within the development. Additional design criteria for the offline
EURV and online peak skimming ponds are identified in Section 7.2, Reach 4.

The detention improvements shown in the conceptual design plan are estimated to reduce future
development 2-year peak discharges by 70 to 80 percent. A summary of discharges for the plan in
comparison to baseline flow rates is shown in Table ES-3. By providing a high level of EURV within
the Happy Canyon Creek watershed, the selected plan will significantly improve water quality in the
stream. EURV facilities capture and treat approximately twice the volume of WQCV facilities, and
reduce peak flows from small, frequently occurring storms close to historic levels.

March 2014
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Master Drainage Plan for RidgeGate - Cottonwood Creek Drainage Basin

I11. DRAINAGE BASINS AND SUB-BASINS

A. Major Drainage Basins

The Site is located in the upper reach of the Cottonwood Creek Drainage Basin which is a
tributary to Cherry Creek. The drainage basin generally flows from southwest to northeast.
There are no off-site major basins that are tributary to the Site. A portion of the major basin

is located off-site and is covered in more detail in the minor basin section to follow.

Portions of the major basin are developed including part of the Sky Ridge Hospital, 1-25, and
some street improvements built to support anticipated development. Once built out, the area
will consist of residential mixed-use, commercial mixed-use, rural residential, parks, and
open space areas. Runoff in the fully developed condition will generally sheet flow to curb
and gutter and/or individual on-site storm drainage collection systems where it will be routed
to public storm inlets, through storm conveyance systems, through regional detention ponds,

and will finally be conveyed to the historical outfalls under Lincoln Avenue.

The Cottonwood Creek Drainage Basin is adjacent to, and east of, the Willow Creek
Drainage Basin. The existing and proposed development patterns for RidgeGate look to
create a net transfer of 15.7 acres from the Cottonwood Creek Drainage Basin to the Willow
Creek Drainage Basin. The approved MDP-W10 accounts for the transfer with the exception
of changes to Filing No. 17 (Tract J) and the Filing No. 14 (Tract P) boundary which is
proposed to develop as residential. The RidgeGate Section 15, Filing No.14, Phase I

Drainage Report, by Calibre modified the Filing No. 14 basin boundary and transferred 1.1

acres from the Willow Creek Drainage Basin as defined in the MDP-W10 to the Cottonwood
Creek Drainage Basin. The transfer has been accounted for in the current master plan but
was not accounted for in the MDP-W10 before its approval. The transfer will not negatively
impact the MDP-W10 since the change reduced the Willow Creek Drainage Basin size and
thus the basin runoff. The final major basin sizes and the transfer of runoff between the
major basins will be determined with final development of the Site and the associated Phase
111 Drainage Studies.

Page 5
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Master Drainage Plan for RidgeGate - Cottonwood Creek Drainage Basin

West of 1-25

Basins C15A-C15H drain through natural tributary channels to their respective Design
Points and into the Cottonwood Creek main channel. Southeast of Filing No. 14 (Tract P)
there is a proposed roadway crossing the main channel. The proposed roadway crossing the
drainage channel will create ponding south of the embankment (CCFCS, SWMM Storage
Unit P). Per the Phase Il Drainage Report for RidgeGate Parkway Street Widening, April,
2008 Update (DRRP-08), the runoff upstream of RidgeGate Parkway must be restricted to

ensure that runoff from the basins do not enter the pedestrian crossing under RidgeGate
Parkway. The maximum allowable inflow into the main pipe of the storm sewer system
under RidgeGate Parkway (SWMM node 14B) as calculated in the DRRP-08 is 241 cfs.

The Cottonwood Creek Flow Control Structure (SWMM Storage Unit P) is accomplished by
reducing the size of the culvert under the roadway embankment, by restricting the runoff at
the roadway embankment crossings upstream, or by a combination of the two. For this
study, the peak discharge was limited at the Cottonwood Creek Flow Control Structure only.
The specific method of peak runoff restriction and the associated ponding behind the

roadway embankments is addressed in Appendix E.

Basin C14-A drains to a proposed storm sewer extension (by Ridgegate Section 15, Filing

No. 14, Phase 111 Drainage Report, by Calibre Engineering, Inc., dated August 2010) of the

existing 36” RCP intended to capture runoff for the development. The storm sewer is
connected to the 84” RCP under RidgeGate Parkway.

Basin C14-B drains to the main Cottonwood Creek drainage channel south of RidgeGate
Parkway and into the 60” RCP on the upstream (south-west) side. The 60” RCP is part of the
storm sewer system under RidgeGate Parkway and defined in the DRRP-08.

An existing area inlet sits southeast of the RidgeGate Parkway pedestrian underpass in the
drainage channel. Future development in upstream basins south of RidgeGate Parkway shall

be designed such that the ponding at the area inlet does not exceed the invert of the south

Page 18
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Master Drainage Plan for RidgeGate - Cottonwood Creek Drainage Basin

Two existing 96” CMP’s provide the main outfall under Lincoln Avenue for all of the minor
basins except for Basins C40 and C50. An outfall capacity analysis is provided in Appendix
F. Both pipes were analyzed separately with inlet control since the pipe elevations varied
slightly. The results proved that the combined capacity of the two pipes at full flow (when

clean of debris and sediment) exceed the historical flows.

Basins C40 and C50 will utilize local on-channel EURV and 100-year detention to reduce
peak developed flow rates to the Plan 100-year Release Rates from the OSP-10 at their
respective outfalls. Appendix C presents the developed 100-year SWMM analysis.

An existing 72” CMP that reduces to a 54” CMP under Lincoln Avenue serves as the outfall
for basin C40. An existing 48” CMP under Lincoln Avenue serves as the outfall for basin
C50. Both outfalls are part of existing downstream storm sewer systems that were not
analyzed for capacity in this report. A storm sewer capacity analysis will need to be

provided with the future Phase 111 drainage reports for both basins.
B. Stormwater Storage Facilities

The Cottonwood Creek Flow Control Structure will be located upstream of the Filing No. 14
(Tract P) access road. The upstream flow control structure will be designed to reduce 100-
year peak flow so that the maximum allowable inflow at the RidgeGate Parkway storm sewer
system main storm pipe is 241 cfs. The flow control structure is not intended to provide
water quality and is not designed to attenuate the difference between historical and developed
flows. Appendix E presents the calculations for Cottonwood Creek Flow Control Structure

(SWMM storage unit P) upstream of the Tract P access road.

The MDP-07 indicated that an additional detention pond would be installed upstream of
Pond 311. It has since been determined that retrofitting existing Pond 311 will provide the
necessary EURV for the Cottonwood Creek Basin west of 1-25. Therefore, Pond 311 will be
converted to provide water quality only in the form of EURV since the Cottonwood Creek

Flow Control Structure does not account for water quality.
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PHASE 111 DRAINAGE REPORT
FOR
HILLCAMP DRIVE

Prepared for:

Rampart Range Metropolitan District No. 1
8390 East Crescent Parkway, Suite 300
Greenwood Village, CO, 80111
Contact: John Connelly
(303) 779-5710

Prepared by:

JR ENGINEERING
7200 S Alton Way, Suite C400
Centennial, Colorado 80112
(303) 740-9393
Contact: Kevin Rohrbough, P.E.

March 2025

Job Number 15950.18
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HILLCAMP SUBDIVISION

SECTION 21/22/28, TOWNSHIP 6 SOUTH
RANGE 67 WEST OF THE 6TH PM
CITY OF LONE TREE, DOUGLAS COUNTY, COLORADO

DESIGN POINT TABLE

Qs Qio0
Design Point (cfs) (cfs)
P1 4.5 40.8
P2 7.4 42.7
P13 1.0 9.4
P14 25 21.5
Al 5.9 18.7
A2 6.0 18.4
A3.1 10.2 31.9
A 0.3 8.4
P15 6.8 7.3
PROPOSED SUB-BASIN SUMMARY TABLE P15.1 7.1 8L.6
B1 20.8 655
Tributary Area Percent t. Qs Q00 B2 3.4 159
B3.1 22.8 74.4
Sub-basin (acres) Impervious Cs Ci00 (min)| (cfs) | (cfs) 5 0.6 38
DC-P1 4.78 40.3% 0.37 065 |144| 59 | 187 P16 5t 494
DC-P2 7.44 35.9% 0.33 063 |244| 63 | 215 P16.1 6.1 53.2
DC-P3 10.74 33.6% 0.31 062 |241] 87 | 309 P17 12.1 76.8
DC-P4 27.71 45.2% 0.41 067 |266]| 276 | 81.0 it £l i
DC-P5 6.60 38.8% 0.35 064 |229| 6.2 | 202 PL L> L3
DESIGN POINT COMPARISON TABLE BY MAJOR DRAINAGE BASIN - — - - - - - P20 0.3 4.0
PROPOSED BIG DRY CREEK TRIBUTARY 57.27 40.7% — | a8.8 | 153.6 P21 34 348
MAJOR DRAINAGE | EX DOWNSTREAM [EXFLOW] _ PROPOSED PROP FLOW DELTA FLOW RATE : .
BASIN DESIGN POINT (CFS) DESIGN POINT (CFS) (CFS) CW-P1 6.48 42.2% 0.38 0.66 27.0] 6.0 18.4 P33 3.9 31.8
1 458 P1 40.8 5.0 CW-P2 23.86 40.5% 0.37 065 |282] 208 65.6 P34 7.6 30.6
2 51.2 P2 42.7 8.5 CW-P3 3.59 22.9% 0.22 0.58 80| 34 | 158 P 1.3 71
3 124.3 P3.1 934 -30.9 CW-P4 6.28 35.1% 0.32 063 |146| 68 | 236 g; 1; '81 ;2'(6)
18.9 : :
= L e 2 PROPOSED COTTONWOOD CREEK TRIBUTARY 40.21 38.4% — | 31.1 | 105.0 31 18.6 570
BIG DRY 5 64.4 P5.1 523 12.0
CREEK = = = = = HC-P1 11.72 45.8% 0.41 067 | 223 13.1 | 380 G 0.5 22.8
- 35 7 157 87 HC-P2 24.18 45.8% 0.41 067 |23.2] 263 | 767 i St 128
8.1 80.3 P81 716 86 HC-P3 12.78 48.2% 0.43 068 |207]| 155 | 438 Pi 1 236'73 32'3
9 15.2 P9 16.6 1.4 HC-P4 3.97 39.0% 0.35 0.64 82| 60 | 194 v ) '6 23'1
10 173 P10.1 13.1 42 HC-P5 7.86 52.1% 0.46 070 |240| 95 | 255 P24 09 20
1 4.7 P11.2 St 50.7 HC-P6 0.88 56.0% 0.49 071 | 79| 19| as E2 1.9 4.8
12 713 P12 67.6 37
HC-P7 6.50 44.2% 0.40 067 |136| 9.0 | 267 E3.1 1.8 10.3
SUM 601.9 SUM 577.4 E4 15.5 43.8
HC-P8 5.27 41.7% 0.38 065 |139] 68 | 211 2 :
. E4.1 13.1 8.4
WILLOW 13 9.5 P13 94 0.2 PROPOSED HAPPY CANYON CREEK TRIBUTARY 73.16 46.2% — | 88.0 | 255.8 = o ™
CREEK 14 214 P14 215 0.2 P-AS 2.81 65.0% 0.57 0.75 95| 6.4 | 15.2 6.1 161 518
SUM 30.9 SUM 30.9 PROPOSED AMENITY CENTER 2.81 65.0% — | 64 | 152 E 0.5 24.1
DC-E1 16.72 8.1% 0.10 052 |233]| 45 | 4038 P25 13.2 56.2
104 81.6 2h.3 DC-E2 13.9 164% | 017 | o055 [170] 74 | 427 el L L=
i e <L DC-E3 34.07 12.9% 0.14 054 |281| 11.4| 77.6 2 2> =k
78.8 76.8 50 - : 270 ' : : - : D 2.2 4.9
272 26 26 DC-E4 3.75 21.2% 0.21 0.57 50| 39 | 189 P27 17 91
172 153 18 DC-E5 9.47 7.2% 0.09 051 | 192 26 | 254 DE 2.7 29.0
4.0 4.0 0.0 DC-E6 7.71 5.7% 0.08 051 |307| 1.4 | 15.7 P27.1 4.4 38.1
261.3 2535 DC-E7 4.05 10.8% 0.12 0.53 77| 22 | 166 Ei(z) 1? 33
DC-E8 3.59 10.7% 0.12 053 |215| 12| 93 : -
21 335 P21 34.8 1.4 DC-E8.1 4.43 7.3% 0.09 051 |159] 1.4 | 131 Fag =2 Lo
2 20.4 P22 17.2 Er DC-E9 5.53 5.0% 0.08 050 |282] 10| 118 E;i i‘i 499'12
23 30.0 P23.1 39.8 9.9 DC-E9.1 9.68 10.4% g3 053 |216| 32 | 25.0 v 27‘ 5 225' -
24 8.8 P24 8.0 0.8 MODIFIED EXISTING BIG DRY CREEK TRIBUTARY 112.96 10.9% — | 40.1 | 296.8 Kl‘ - '8 " 1
25 118.1 P25 56.2 61.9 W-E1 9.48 8.6% 0.10 052 |266| 24 | 216 == 9' . = 6'7
26.1 124.9 P26.1 79.3 456 MODIFIED EXISTING WILLOW CREEK TRIBUTARY 9.48 8.6% — | 24| 216 : '
K3.1 15.7 47.5
HAPPY CANYON 27 18.1 P27.1 38.1 20.0 CW-E1 21.46 5.9% 0.08 051 |11.2]| 68 | 733
K 0.3 20.0
CREEK 28 6.4 P28 6.4 0.0 CW-E2 20.57 8.2% 0.10 0.52 240| 5.5 | 49.3 P36.1 03 0.0
29 6.6 P29 9.1 25 CW-E3 34.33 14.3% 0.15 054 |295] 121 | 76.8 " T 15
30 88 P30 13.8 29 CW-E4 8.09 6.8% 0.09 051 |176| 22 | 226 . e EE
0,
31 494 P31 490 0.2 CW-E5 5.56 6.5% 0.09 051 | 180 15 | 153 g oy s
0,
321 2483 P321 2758 > 5 MODIFIED EXISTING COTTONWOOD CREEK TRIUBTARY 90.01 9.8% — | 282 | 2374 531 117 934
33 6.4 P33 318 ) HC-E1 12.92 6.5% 0.09 051 |188]| 3.4 | 349 b4 3.9 18.9
3 190 P34 306 p HC-E2 5.90 5.0% 0.08 050 |156| 15 | 17.2 F1 3.7 30.9
- P e 71 Y HC-E3 5.91 19.0% 0.19 056 |199] 3.2 | 17.0 F11 3.0 20
" T - 200 5 HC-E4 21.85 25.7% 0.25 059 |267] 132 ] s6.2 = 776 3.0
0,
SUM — UM — HC-E5 3.28 18.0% 0.18 056 |21.1] 1.7 | 91 — — —
HC-E6 1.27 22.19 0.22 0.57 50| 14 | 64
EX SITE TOTAL 1648.0] PROP SITE TOTAL 1494.1 *RATIO a F3.1 26.9 26.9
*RATIO CALCULATED AS PROPOESED SITE TOTAL DIVIDED BY EXISTING SITE TOTAL hi-E8 e E e L L ] en | B PS5 2.6 25.4
HC-ES 3.01 8.1% 0.10 0.52 50| 1.5 | 13.7 P51 29.5 c2.3
HC-E9 6.82 28.3% 0.27 0.60 85| 76 | 306 Yy 6.6 =04
0,
HC-E10 1.93 23.1% 0.22 058 |130| 15| 71 — 14 e
MODIFIED EXISTING HAPPY CANYON CREEK TRIUBTARY 64.69 18.2% — | 36.8 | 2013 P81 76 e
E-O051 26.90 8.1% 0.10 052 |27.7| 66 | 59.4 P10 12 93
E-0S2 39.78 5.0% 0.08 050 |411| 5.7 | 67.6 P11 10 8
E-0OS3 1.70 5.0% 0.08 050 |243]| 03| 39 1 6.2 0.2
E-OS4 4.18 7.9% 0.10 052 |355| 09 | 80 21 76 378
MODIFIED OFFSITE TOTAL 72.56 6.3% — | 135 | 1389 | 178 178
E-UD1 3.60 8.1% 0.10 0.52 20.7| 1.0 9.4 P11.2 23.5 85.4
E-UD2 23.35 5.0% 0.08 050 |288| 42 | 49.2 P12 57 67.6 PROPOSED DRAINAGE MAPS
E-UD3 10.17 9.8% 0.12 052 | 147 39 | 318 P9 22 16.6 HILLCAMP SUBDIVISION
MODIFIED UNDETAINED TOTAL 37.12 6.6% — | 91 | 9.3 P10.1 1.4 13.1 JOB NO. 15950.12
SITE Total 560.27 20.6% —- | 298.0| 1500.7 P11.1 3.2 25.0 2025-12-12
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