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Engineer’s Statement:

This report was prepared by me, or under my direct supervision, in accordance per the Town of Fraser
Storm Drainage Design and Technical Criteria which references the Grand County Storm Drainage Design
and Technical Criteria Manual, dated August 13, 2006, and it was designed to comply with the provisions
thereof. | understand that Town of Fraser does not and will not assume liability for drainage facilities
designed by others.

Martin Metsker, P.E.
Colorado Professional Engineer
License #41743

Owner/Developer’s Statement:

I, Grand Park Development Company, hereby certify that the drainage facilities for planning areas 10W.1
and 11W shall be constructed according to the design presented in this report. | understand that the Town
of Fraser does not and will not assume liability for drainage facilities designed or reviewed by my
engineer. | also understand that the Town of Fraser relies on the representations of others to establish
that drainage facilities are designed and built in compliance with applicable guidelines, standards and
specifications. Review by the Town of Fraser can therefore in no way limit or diminish any liability which |
or any other party may have with respect to the design or construction of such facilities.

Grand Park Development Company

Printed Name
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GENERAL LOCATION AND DESCRIPTION
A. Site Location

This Phase Ill Drainage Report provides remediation for changes in the drainage patterns resulting
from the construction of the major infrastructure components for Grand Park 10W.1 & 11W in Fraser,
CO, from here on known as the “Site”. The Site is currently undeveloped and future development will
include single and multi-family lots, open space, and the associated roadway and utility infrastructure.
The intent of the report and the Site is to establish drainage patterns for 79 detached residential units.
Future areas have been taken into consideration that also will include single family attached and multi-
family lots, lodging units, and commercial space.

The Site is approximately 46.1 acres and the inspected drainage area is 78.3 acres. The Site is bound
to the west by Spring Meadow drainageway and open space, to the north by planning areas 8W, 9W,
and 10W.2, to the east by the Union Pacific Railroad, and to the south by Grand Park Drive. The Site
is a part of the northwest quarter of Section 29 and northwest quarter of Section 32, Township 1 South,
Range 75 West of the 6th Principal Meridian, Town of Fraser, County of Grand, State of Colorado. A
vicinity map for the site can be found in Appendix A.

B. Description of Site

The Site is currently undeveloped with existing native vegetation, and the land uses according to the
approved PD are residential, clubhouse and open space containing approximately 46.1 acres. The Site
has naturally occurring slopes ranging from 6 to 45 percent, generally slopes from the southwest to the
northeast towards the Union Pacific Railroad. The soils within the Site include Cowdrey loam and
Frisco-Peeler gravelly sandy loams, and the soil primarily consists of hydrologic soil groups B and C.
A soils map has been provided and can be found in Appendix A.

The Site is adjacent to an existing floodplain, and lies within Zone X, “Areas determined to be outside
the 0.2% annual chance floodplain,” as depicted on the FEMA Flood Insurance Rates Map
08049C0991C Effective January 2, 2008, found in Appendix A. The Site does lie near Leland Creek
which is a major drainageway. The Site will not propose modifications or improvements to the
floodplain. The Site drainage will not adversely impact the surrounding existing drainage infrastructure.

Historically, discharge from the Site primarily sheet flows northeast to an existing 24-inch culvert that
conveys the runoff across the railroad. Ultimately all runoff generated within the Site will be conveyed
to the northeast, across US40 and into the Fraser River.

The intent of this project is to construct the necessary roadways and utility infrastructure to begin
developing the lots within planning areas 10W.1 and 11W. This report details the general drainage
patterns that the planning areas will follow in the final developed conditions.

DRAINAGE BASINS AND SUB-BASINS
A. Major Drainage Basins

The Site contributes to three major drainage basins: Leland Creek Basin, Grand Park Meadow Basin,
and Spring Meadow Basin. See the vicinity map in Appendix A. Runoff generated within the Site will
generally follow historic drainage patterns. After being conveyed across the Union Pacific Railroad via
various existing culverts, the flows will be conveyed north, under US Highway 40, where it discharges
into the Fraser River, which eventually discharges into the Colorado River. Basins C, D, E, OS1, and
OS2 contribute to the Leland Creek basin. Runoff generated within Basin C will be conveyed to a
temporary sediment basin which will treat the flows before releasing them into Leland Creek Basin.
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Basin B and basin OS3 contribute to the Grand Park Meadow basin. Runoff will generally be conveyed
to the northeast to Pond B before being discharged towards an existing culvert that will convey the
runoff across the railroad. The Grand Park Meadow Basin is bound to the north by US-40, to the east
by Grand Park Village and US-40, to the south by Grand Park Drive, and to the west by Outpost Club
Drive.

Basin A4 falls within the Spring Meadow Basin, formerly known as No Name basin in the Storm
Drainage Master Plan for Grand Park by High Country Engineering dated February 17, 2006 (Ref. H).
Spring Meadow Basin includes part of Filing 1 within the West Mountain development. Runoff will
generally be conveyed to the north to temporary sediment basin A4 which will treat the flows before
releasing them to the north into Spring Meadow Basin. The runoff will then be conveyed to the northeast
to an existing 48-inch culvert that will convey the flows across the railroad., The flows will then be
conveyed into various existing ponds located in the meadow to the northwesthefore being conveyed
across US-40 by an existing culvert.

The Site falls within Zone X, as she As qlevelopment increases within th_e Sprlng Meadow
Insurance Rate Map (FIRM) panel 080 Basin, the temporary sediment basin will be removed and a
designation where there are “Areas dee DB (Pond A) will be constructed upstream of the existing
development will not influence the Zon 48-inch culvert to reduce the increased runoff from the

- . basin (insert name of the drainage report here).
There are no existing or PropoSed Mg ..c.. i ce oot o e ) e o e e — e —anes
The “Storm Drainage Master Plan for Grand Park” by High Country Engineering, dated February 2006
(Ref. H) analyzes the drainage patterns throughout the West Mountain subdivision, and this drainage

report depicts Spring Meadow Basin (formerly No Name Basin) and Leland Creek Basin as major
basins associated with the Site.

B. Sub-basin Description

Minor Drainage Basins for the Site have been delineated using the proposed site layout and grading.
Roadway grading within planning areas 10W.1 and 11W will be finalized with this submittal package;
however, the grading within the lots of these planning areas represents general drainage patterns.
Further grading will be required during the plot plan or individual lot development phase. Overall, the
proposed drainage patterns for the sub-basins will generally follow the historic patterns prior to
development. For sub-basins within the Site, runoff will drain towards low points in the roadways and
other design points. The developed minor basins will include overland flow and storm sewer collection
systems which will direct stormwater to a detention basin (DB) or a temporary sediment basin that can
account for developed runoff from the Site.

Basin A4 in its fully developed conditions will consist of roadways, single-family housing, a temporary
sediment basin, and open space. Runoff generated within the basin will be captured by proposed storm
infrastructure and conveyed to a temporary sediment basin where it will be treated. The temporary
sediment basin will outfall into Spring Meadow Basin towards an existing 48-inch culvert located under
the Union Pacific Railroad. This temporary sediment basin was sized according to Table SB-1 in the
Sediment Basin Section of the Mile High Flood District (MHFD) Storm Drainage Criteria Manual volume
3 (Ref. E), and this section of the manual has been included in Appendix E. An exhibit has been included
in Appendix D showing the methodology used to size this temporary sediment basin. Hydraulic
calculations have been included for the stage-storage discharge relationship for the temporary
sediment basin and these calculations can also be found in Appendix D.

Basin B in its fully developed conditions will include roadways, single and multi-family housing areas,
a DB, and open space. All runoff generated within Basin B will drain to the northeast to the proposed
DB pond to the east of the Site. This DB outfalls to the north, where the runoff will be conveyed across
the Union Pacific Railroad via an existing 24-inch culvert.
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As development increases within the Spring Meadow Basin, the temporary sediment basin will be removed and a DB (Pond A) will be constructed upstream of the existing 48-inch culvert to reduce the increased runoff from the basin (insert name of the drainage report here).


Basin C includes roadways, single family housing areas, a temporary sediment basin, and open space.
All runoff generated within Basin C will drain to the south to temporary sediment basin C. This temporary
sediment basin will outfall to the south into Leland Creek which conveys flow to an existing 60-inch
storm culvert located under the Union Pacific Railroad. This temporary sediment basin will remain in
place until the next phase of construction for the development commences. This temporary sediment
basin was sized according to Table SB-1 in the Sediment Basin Section of the Mile High Flood District
(MHFD) Storm Drainage Criteria Manual volume 3 (Ref. E). See Appendix D for an exhibit showing the
methodology used to size this temporary sediment basin. Hydraulic calculations have been included in
Appendix D for the stage-storage discharge relationship for the temporary sediment basin.

All D, E, and OS basins will drain to their respective design points and leave the site undetained into
the Leland Creek or Grand Park Meadow Basin. These basins will not receive treatment or be detained
because DB ponds are not feasible within these basins due to existing site constraints.

DRAINAGE DESIGN CRITERIA
A. Regulations

The Town of Fraser has adopted Grand County Storm Drainage Design and Technical Criteria Manual
(Ref. A).

This Phase Il Report is in accordance with Grand County’s Storm Drainage Design and Technical
Criteria Manual (Ref. A), Fraser’'s Municipal Code (Ref. B) and the Mile High Flood District (MHFD)
Storm Drainage Criteria Manual (Ref. C, D and E). These manuals were used as a basis of design for
the Site. The report will analyze the minor (5-year) and major (100-year) storm events. The 5-year storm
was used for the minor storm event because there will be curb and gutter throughout the Site which is
the criteria for the minor storm to be considered the 5-year storm event per Grand County’s Storm
Drainage Design and Technical Criteria Manual (Ref. A). All applicable figures, tables, and graphs from
these manuals have been included in the Appendices.

The drainage design of the Site adheres to the requirements of Section 404 of the Clean Water Act,
Section 106 of the National Historic Preservation Act of 1966 and the Endangered Species Act.
Additionally, the drainage design conforms to all applicable local, state, and federal requirements for
drainage design and stormwater discharge.

B. Development of Basic Data and Constraints

The “Storm Drainage Master Plan for Grand Park” by High Country Engineering, dated February 2006
(Ref. H) analyzes the runoff generated to the southwest of the railroad and the culvert capacities of all
railroad crossings within the West Mountain development. This Phase |ll drainage report will conform
to the culvert capacities established in this previously approved drainage report.

The proposed drainage conditions discussed herein will have no adverse impact to surrounding
developments or properties.

C. Hydrological Criteria

HEC-HMS is a software developed by US Army Corps of Engineers, and it will be used to generate
and route hydrographs for all basins within the Site. The sub-basins were delineated based on the
existing and proposed topography developed for the Site. All hydrologic calculations can be found in
Appendix B. A proposed drainage map and a map of the HEC-HMS Basin Model Map for the Site can
be found in Appendix F.
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The intensity-frequency curves used in the hydrologic calculations were taken from Grand County’s
Storm Drainage Design and Technical Criteria Manual (Ref. A) and NOAA ATLAS 14 Point Precipitation
Frequency Estimates, which can be found in Appendix A. All drainage infrastructure was analyzed and
designed for both the minor (5-year) and major (100-year) storm events. The 5-year storm was used
for the minor storm event because there will be curb and gutter throughout the Site which is the criteria
for the minor storm to be considered the 5-year storm event per Grand County’s Storm Drainage Design
and Technical Criteria Manual (Ref. A). All applicable figures, tables, and graphs from these manuals
have been included in the Appendices.

The SCS Curve Number Loss method was used in HEC-HMS to evaluate how much precipitation will
infiltrate before generating runoff. The central assumption made when using the SCS Curve Number
Loss method is that the soil will infiltrate up to 20% of the soil’'s maximum potential retention before
producing runoff. We adjusted this assumption to begin producing runoff after only 5% of the soils
maximum potential retention has been infiltrated. This assumption makes this analysis a more
conservative estimate for the runoff produced within the Site. Modifying this assumption is supported
by Ajmal, et. al. (2020) (Ref. J) for steep slopes, forested regions, or mountainous areas because the
SCS Curve Number Loss Method was developed for relatively flat agricultural areas which allow
significantly more infiltration. See Appendix E for excerpts supporting this modification to the analysis.
All curve number and lag time calculations, HEC-HMS inputs, and HEC-HMS outputs can be found in
Appendix B. A picture from the HEC-HMS basin model as well as a map showing all elements in the
HEC-HMS model and their existing and proposed flow rates have been included in Appendix F.

The proposed DB within Basin B has been provided for water quality treatment and stormwater
detention as defined in Grand County’s Storm Drainage Design and Technical Criteria Manual (Ref. A).
The modified FAA procedure was used to size the DB, following section 10.2.2 of the Grand County
Storm Drainage Design and Technical Criteria Manual (Ref. A), because the HEC-HMS software was
used for hydrologic calculations instead of the rational method. When sizing the required detention
volume for the DB, the 10-year storm event was used for the minor storm because section 10.2 of
Grand County’s Storm Drainage Design and Technical Criteria Manual specifies “For detention
purposes, the minor storm event shall be the 10-year recurrence interval, and the major storm event
shall be the 100-year recurrence interval.” Results for the detention pond sizing can be found in
Appendix D.

MHFD’s Outlet Structure Design worksheet was used to design the DB’s outlet structure to restore
developed stormwater flows to their historic conditions before releasing flows to the existing
downstream storm infrastructure. No floodplain limits will be adversely impacted by the development of
the Site, and downstream properties will not be negatively impacted by the developed stormwater.

D. Hydraulic Criteria

Hydraulic calculations for detention pond sizing were based on the modified FAA method. Hydraulic
calculations for the DB outlet structure design were based on the MHFD outlet structure spreadsheet
(a part of the MHFD-detention_v4.07 spreadsheet). The results from both of these spreadsheets for
Pond B can be found in Appendix D. Temporary sediment basins will be used to treat the runoff
generated within Basins A4 and C before being discharged into Spring Meadow Basin or Leland Creek
Basin. An exhibit as well as stage storage discharge tables for these temporary sediment basins can
be found in Appendix D.

Street and inlet capacity designs were performed and based on Grand County’s Storm Drainage Design
and Technical Criteria Manual (Ref. A) and design spreadsheets provided by MHFD which can be found
in Appendix C. Curb cuts will be used to drain the end of two cul de sacs, so hydraulic calculations
were performed for the curb cut’s capacity using Hydraflow Express and these calculations have been
included in Appendix C. Hydraulic calculations for swale capacity and velocity, area inlet Capacities,
and culvert capacities were performed using the Hydraflow Express add-on for the Civil3D program,
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Iv.

and the results can be found in Appendix C. Hydraflow Express uses the Manning’s equation to
compute flow at a known depth or a depth at a known flow.

Hydraulic grade lines and storm pipe capacities were designed and modeled using StormCAD.
StormCAD uses the routed hydrograph method and the Manning’s equation to compute the hydraulic
grade line throughout a pipe network. See Appendix C for the StormCAD Output Tables and keymap.

E. Stormwater Quality Criteria

Water quality measures have been provided with the designs of the proposed DB, forebay, and outlet
structure for proposed detention Pond B. The DB will have been designed to incorporate a structure
that releases flows for the water quality capture volume (WQCV), minor (10-year) storm event, and the
major (100-year) storm event. Please see the Proposed Drainage Map found in Appendix F of this
report for basin flow information.

F. Variances from Criteria

No variances are being requested at this time.

DRAINAGE FACILITY DESIGN
A. General Concepts

Low Impact Development (LID) practices and strategies have been applied to the comprehensive land
planning and engineering design approach to managing stormwater runoff. The primary objective of
these concepts is the preservation of the natural features of the property by arranging the development
to minimize Site grading, impacts to existing vegetation and wetlands, as well as providing open space
areas. The drainage design will generally maintain the historic drainage patterns and release rates for
the Site. The DB for the Site has been located to minimize subsurface systems and control the
developed discharge prior to entering the established waterways thus reducing the impact to the
surrounding tributaries.

Runoff will be captured by 5-foot, 10-foot, and 15-foot Type R inlets that are on-grade or in sump
locations, along with Type C and D inlets for area drains. The runoff will then be conveyed via grass-
lined or riprap-lined swales or proposed subsurface storm infrastructure towards its proposed DB or
temporary sediment basin. The DB will discharge less than historic rates via a pipe from the outlet
structure to an existing storm infrastructure that will convey the flows across the Union Pacific Railroad.

B. Specific Details

Sub-basin A4.1

Sub-basin A4.1 is 2.11 acres comprised of paved area and open space. Runoff generated within the
basin will drain northeast to Design Point A4.1 where it will be captured by a proposed on-grade Type-
R Inlet. After being captured, the flows will be conveyed to the north to temporary sediment basin A4
via proposed storm infrastructure and a grass lined swale. After being treated by the temporary
sediment basin, the flows will be discharged to the north into Spring Meadow Basin which will drain to
an existing forty-eight (48”) storm pipe that will convey the flows across the Union Pacific Railroad. If
the inlet were to get clogged, the runoff would continue east along Grand Park Drive until it is captured
by Inlet-40 at Design Point C2.
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Sub-basin A4.2

Sub-basin A4.2 is 0.48 acres comprised of paved area. Runoff generated within the basin will drain
east to Design Point A4.2 where it will be captured by a proposed on-grade Type-R Inlet. After being
captured, the flows will be conveyed to the north to temporary sediment basin A4 via proposed storm
infrastructure and a grass lined swale. After being treated by the temporary sediment basin, the flows
will be discharged to the north into Spring Meadow Basin which will drain to an existing forty-eight (48”)
storm pipe that will convey the flows across the Union Pacific Railroad. If the inlet were to get clogged,
the runoff would continue east along Grand Park Drive until it is captured by Inlet-41 at Design Point
C2.1.

Sub-basin A4.3

Sub-basin A4.3 is 7.33 acres comprised of single-family lots and paved area. Runoff generated within
the basin will drain northwest where it will be conveyed by grass lined swales to Design Point A4.3
where it will enter temporary sediment basin A4. After being treated by the temporary sediment basin,
the flows will be discharged to the north into Spring Meadow Basin which will drain to an existing forty-
eight (48”) storm pipe that will convey the flows across the Union Pacific Railroad.

This temporary sediment basin was sized according to Table SB-1 in the Sediment Basin Section of
the Mile High Flood District (MHFD) Storm Drainage Criteria Manual volume 3 (Ref. E). An exhibit has
been included in Appendix D showing the methodology used to size this temporary sediment basin.
Hydraulic calculations have been included for the stage-storage discharge relationship for the
temporary sediment basin and these calculations can be found in Appendix D. This temporary sediment
basin will remain in place until the next phase of construction for the development commences.
/'I, and

Sub-basin B . e .
Sub-basin B is 5.63 ac AS development increases within the Spring Meadow

open space. The runof Basin, the temporary sediment basin will be removed and a which
will convey the flows to DB (Pond A) will be constructed upstream of the existing ~ ff will
be discharged to the nc 48.inch culvert to reduce the increased runoff from the renty-
four (247) inch culvert |, o <in (insert name of the drainage report here).

Pond B has a total required detention volume of 1.947 acre-feet using the modified FAA which is equal
to the combined minor and major required detention volumes. The graded volume of Pond B has 3.737
acre-feet at a depth of 10 feet. The MHFD Outlet Structure Design spreadsheet (MHFD-Detention,
Version 4.07, June 2025) was used to design the outlet structure for Pond B. In the 10-year storm,
Pond B will detain a maximum volume of 1.635 acre-feet at a depth of 6.52 feet, and in the 100-year
storm, Pond B will detain a maximum volume of 2.396 acre-feet at a depth of 7.95 feet. Per the HEC-
HMS hydrologic model, the 100-year storm predeveloped peak flow is 37.0 cfs. The pond outlet
structure has been designed to release the flows at a peak rate of 26.3 cfs. This pond’s release rate is
approximately 70% of the predeveloped peak flow rate to account for Basin OS3 being released
undetained. The modified FAA method and MHFD Outlet Structure Design spreadsheet output files for
DB Pond B have been included in Appendix D.

Sub-basin B1.1

Sub-basin B1.1 is 2.49 acres comprised of roadways and single-family lots. Runoff generated within
the basin will drain northeast to a proposed on-grade type R inlet at Design Point B1.1. After being
captured, the runoff will be conveyed to the east via proposed storm infrastructure and proposed riprap
lined swales until it is eventually discharged into DB Pond B at design point B. After being detained in
DB Pond B, the runoff will be discharged to the north to design point OS3, where the runoff will be
captured by an existing twenty-four (24”) inch culvert that will convey the runoff across the Union Pacific
railroad. If the inlet were to get clogged, the runoff would drain south along Outpost Club Drive until it
is captured by Inlet-04 at Design Point B1.4.
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Sub-basin B1.2

Sub-basin B1.2 is 1.74 acres comprised of roadways, single-family lots, and open space. Runoff
generated within the basin will drain northeast to a proposed on-grade type R inlet at Design Point
B1.2. After being captured, the runoff will be conveyed to the east via proposed storm infrastructure
and proposed riprap-lined swales until it is eventually discharged into DB Pond B at design point B.
After being detained in DB Pond B, the runoff will be discharged to the north to design point OS3, where
the runoff will be captured by an existing twenty-four (24”) inch culvert that will convey the runoff across
the Union Pacific railroad. If the inlet were to get clogged, the runoff would drain south along Outpost
Club Drive until it is captured by Inlet-04 at Design Point B1.4.

Sub-basin B1.3

Sub-basin B1.3 is 4.02 acres comprised of single-family lots and open space. Runoff generated within
the basin will sheet flow to the east where it will be captured by a proposed grass lined swale that will
convey the runoff to a proposed type C inlet at Design Point B1.3. After being captured, the runoff will
be conveyed to the east via proposed storm infrastructure and proposed riprap-lined swales until it is
eventually discharged into DB Pond B at design point B. After being detained in DB Pond B, the runoff
will be discharged to the north to design point OS3, where the runoff will be captured by an existing
twenty-four (24”) inch culvert that will convey the runoff across the Union Pacific railroad. If the inlet
were to get clogged, the runoff would pond until it can flow into Outpost Club Drive where it will be
captured by Inlet-04 at Design Point B1.4.

Sub-basin B1.4

Sub-basin B1.4 is 0.89 acres comprised of roadways, single-family lots, and open space. Runoff
generated within the basin will drain along Outpost Club Drive to a proposed sump type R inlet at
Design Point B1.4. After being captured, the runoff will be conveyed to the east via proposed storm
infrastructure and proposed riprap-lined swales until it is eventually discharged into DB Pond B at
design point B. After being detained in DB Pond B, the runoff will be discharged to the north to design
point OS3, where the runoff will be captured by an existing twenty-four (24”) inch culvert that will convey
the runoff across the Union Pacific railroad. If the inlet were to get clogged, the runoff would overtop
the crown of the road and it will be captured by Inlet-05 at Design Point B1.5.

Sub-basin B1.5

Sub-basin B1.5 is 1.19 acres comprised of roadways, multi-family lots, and open space. Runoff
generated within the basin will drain along Outpost Club Drive to a proposed sump type R inlet at
Design Point B1.5. After being captured, the runoff will be conveyed to the east via proposed storm
infrastructure and proposed riprap-lined swales until it is eventually discharged into DB Pond B at
design point B. After being detained in DB Pond B, the runoff will be discharged to the north to design
point OS3, where the runoff will be captured by an existing twenty-four (24”) inch culvert that will convey
the runoff across the Union Pacific railroad. If the inlet were to get clogged, the runoff would overtop
the curb and it will be captured by FES-02 at Design Point B2.1.

Sub-basin B2.1

Sub-basin B2.1 is 7.77 acres comprised of single and multi-family lots and open space. Runoff
generated within the basin will drain east to a proposed type C inlet at Design Point B2.1. After being
captured, the runoff will be conveyed to the northeast via proposed storm infrastructure and a proposed
riprap-lined swale until it is eventually discharged into DB Pond B at design point B. After being detained
in DB Pond B, the runoff will be discharged to the north to design point OS3, where the runoff will be
captured by an existing twenty-four (24”) inch culvert that will convey the runoff across the Union Pacific
railroad. If the inlet were to get clogged, the runoff would pond until it can flow into Terrain Way where
it will be captured by Inlet-06 at Design Point B2.2.
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Sub-basin B2.2

Sub-basin B2.2 is 0.52 acres comprised of roadways. Runoff generated within the basin will drain north
or south to a proposed sump type R inlet at Design Point B2.2. After being captured, the runoff will be
conveyed to the northeast via proposed storm infrastructure and a proposed riprap-lined swale until it
is eventually discharged into DB Pond B at design point B. After being detained in DB Pond B, the
runoff will be discharged to the north to design point OS3, where the runoff will be captured by an
existing twenty-four (24”) inch culvert that will convey the runoff across the Union Pacific railroad. If the
inlet were to get clogged, the runoff would overtop the crown of the road and it will be captured by Inlet-
08 at Design Point B2.4.

Sub-basin B2.3

Sub-basin B2.3 is 0.20 acres comprised of roadways. Runoff generated within the basin will drain south
and east to a proposed on-grade type R inlet at Design Point B2.3. After being captured, the runoff will
be conveyed to the northeast via proposed storm infrastructure and a proposed riprap-lined swale until
it is eventually discharged into DB Pond B at design point B. After being detained in DB Pond B, the
runoff will be discharged to the north to design point OS3, where the runoff will be captured by an
existing twenty-four (24”) inch culvert that will convey the runoff across the Union Pacific railroad. If the
inlet were to get clogged, the runoff would follow the road’s flowline from Overlook Drive onto Bugle
Court where the runoff will flow into DB Pond B via a cul de sac curb cut at Design Point B4.

Sub-basin B2.4

Sub-basin B2.4 is 0.40 acres comprised of roadways. Runoff generated within the basin will drain north
to a proposed on-grade type R inlet at Design Point B2.4. After being captured, the runoff will be
conveyed to the northeast via proposed storm infrastructure and a proposed grass lined swale until it
is eventually discharged into DB Pond B at design point B. After being detained in DB Pond B, the
runoff will be discharged to the north to design point OS3, where the runoff will be captured by an
existing twenty-four (24”) inch culvert that will convey the runoff across the Union Pacific railroad. If the
inlet were to get clogged, the runoff would continue along Overlook Drive’s flowline until it intersects
Grand Park Drive, where the runoff will be conveyed to the northeast and captured by Inlet-63 at Design
Point D1.2.

Sub-basin B3.1

Sub-basin B3.1 is 3.54 acres comprised of future multi-family lots. Runoff generated within the basin
will sheet flow to the east where it will be captured by a proposed grass lined swale that will convey the
runoff to a proposed type C inlet at Design Point B3.1. After being captured, the runoff will be conveyed
to the east via proposed storm infrastructure and a proposed riprap-lined swale until it is eventually
discharged into DB Pond B at design point B. After being detained in DB Pond B, the runoff will be
discharged to the north to design point OS3, where the runoff will be captured by an existing twenty-
four (24”) inch culvert that will convey the runoff across the Union Pacific railroad. If the inlet were to
get clogged, the runoff would pond until it can flow into Terrain Way where it will be captured by Inlet-
10 at Design Point B3.3.

Sub-basin B3.2

Sub-basin B3.2 is 3.04 acres comprised of future multi-family lots. Runoff generated within the basin
will sheet flow to the east where it will be captured by a proposed grass lined swale that will convey the
runoff to a proposed type C inlet at Design Point B3.2. After being captured, the runoff will be conveyed
to the east via proposed storm infrastructure and a proposed riprap-lined swale until it is eventually
discharged into DB Pond B at design point B. After being detained in DB Pond B, the runoff will be
discharged to the north to design point OS3, where the runoff will be captured by an existing twenty-
four (24”) inch culvert that will convey the runoff across the Union Pacific railroad. If the inlet were to
get clogged, the runoff would pond until it can flow into Terrain Way where it will be captured by Inlet-
10 at Design Point B3.3.
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Sub-basin B3.3

Sub-basin B3.3 is 0.33 acres comprised of future roadways. Runoff generated within the basin will drain
to the north or south where it will be captured by a proposed sump Type R Inlet at Design Point B3.3.
After being captured, the runoff will be conveyed to the east via proposed storm infrastructure and a
proposed riprap-lined swale until it is eventually discharged into DB Pond B at design point B. After
being detained in DB Pond B, the runoff will be discharged to the north to design point OS3, where the
runoff will be captured by an existing twenty-four (24”) inch culvert that will convey the runoff across the
Union Pacific railroad. If the inlet were to get clogged, the runoff would overtop the crown of the road
and it will be captured by Inlet-11 at Design Point B3.4.

Sub-basin B3.4

Sub-basin B3.4 is 0.28 acres comprised of future roadways. Runoff generated within the basin will drain
to the north or south where it will be captured by a proposed sump Type R Inlet at Design Point B3.4.
After being captured, the runoff will be conveyed to the east via proposed storm infrastructure and a
proposed riprap-lined swale until it is eventually discharged into DB Pond B at design point B. After
being detained in DB Pond B, the runoff will be discharged to the north to design point OS3, where the
runoff will be captured by an existing twenty-four (24”) inch culvert that will convey the runoff across the
Union Pacific railroad. If the inlet were to get clogged, the runoff would pond until it can be conveyed
along Road A where it will captured by Inlet-13 at Design Point B3.6.

Sub-basin B3.5

Sub-basin B3.5 is 1.13 acres comprised of future roadways, future multi-family lots, and open space.
Runoff generated within the basin will drain to the east where it will be captured by a proposed on-
grade Type R Inlet at Design Point B3.5. After being captured, the runoff will be conveyed to the east
via proposed storm infrastructure and a proposed riprap-lined swale until it is eventually discharged
into DB Pond B at design point B. After being detained in DB Pond B, the runoff will be discharged to
the north to design point OS3, where the runoff will be captured by an existing twenty-four (24”) inch
culvert that will convey the runoff across the Union Pacific railroad. If the inlet were to get clogged, the
runoff would continue along Road A until it is captured by future inlets within the cul de sac at the end
of Road A.

Sub-basin B3.6

Sub-basin B3.6 is 0.15 acres comprised of future roadways. Runoff generated within the basin will drain
to the east where it will be captured by a proposed on-grade Type R Inlet at Design Point B3.6. After
being captured, the runoff will be conveyed to the east via proposed storm infrastructure and a proposed
riprap-lined swale until it is eventually discharged into DB Pond B at design point B. After being detained
in DB Pond B, the runoff will be discharged to the north to design point OS3, where the runoff will be
captured by an existing twenty-four (24”) inch culvert that will convey the runoff across the Union Pacific
railroad. If the inlet were to get clogged, the runoff would continue along Road A until it is captured by
future inlets within the cul de sac at the end of Road A.

Sub-basin B4

Sub-basin B4 is 4.45 acres comprised of roadways, single-family lots, and open space. Runoff
generated within the basin will drain to the north where it will be conveyed into DB Pond B via a cul de
sac curb cut at Design Point B4. After being detained in DB Pond B, the runoff will be discharged to the
north to design point OS3, where the runoff will be captured by an existing twenty-four (24”) inch culvert
that will convey the runoff across the Union Pacific railroad. A Hydraflow Express calculation has been
performed to analyze the capacity of the curb cut at the end of the cul de sac and this calculation can
be found in Appendix C.
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Sub-basin C

Sub-basin C is 1.71 acres comprised of a temporary sediment basin and open space. Runoff generated
within the basin will drain into the temporary sediment basin at Design Point C. After being held in
temporary sediment basin C, the runoff will be discharged to the east into Leland Creek. The runoff will
be conveyed to the northeast via Leland Creek and the existing storm infrastructure that will convey
the runoff across the Union Pacific railroad. This temporary sediment basin was sized according to
Table SB-1 in the Sediment Basin Section of the Mile High Flood District (MHFD) Storm Drainage
Criteria Manual volume 3 (Ref. E). An exhibit has been included in Appendix D showing the
methodology used to size this temporary sediment basin. Hydraulic calculations have been included
for the stage-storage discharge relationship for the temporary sediment basin and these calculations
can be found in Appendix D. This temporary sediment basin will remain in place until the next phase of
construction for the development commences.

Sub-basin C1

Sub-basin C1 is 2.92 acres comprised of roadways, single-family lots, and open space. Runoff
generated within the basin will drain to the southeast where it will be conveyed into sub-basin C2.3 via
a cul de sac curb cut at Design Point C1. The runoff will then be conveyed through a couple 18-inch
culverts before being captured by a proposed Type C inlet at Design Point C2.3. After being captured,
the runoff will be conveyed to the east via proposed storm infrastructure to proposed temporary
sediment basin C at design point C. After being held in temporary sediment basin C, the runoff will be
discharged to the east into Leland Creek. The runoff will be conveyed to the northeast via Leland Creek
and the existing storm infrastructure that will convey the runoff across the Union Pacific railroad. A
Hydraflow Express calculation has been performed to analyze the capacity of the curb cut at the end
of the cul de sac and this calculation can be found in Appendix C.

Sub-basin C2.1

Sub-basin C2.1 is 0.78 acres comprised of roadways and open space. Runoff generated within the
basin will drain to the east where it will be captured by a proposed on-grade Type R Inlet at Design
Point C2.1. After being captured, the runoff will be conveyed to the east via proposed storm
infrastructure to proposed temporary sediment basin C at design point C. After being held in temporary
sediment basin C, the runoff will be discharged to the east into Leland Creek. The runoff will be
conveyed to the northeast via Leland Creek and the existing storm infrastructure that will convey the
runoff across the Union Pacific railroad. If the inlet were to get clogged, the runoff would continue along
Grand Park Drive until it is captured by Inlet-45 at Design Point C2.6.

Sub-basin C2.2

Sub-basin C2.2 is 0.41 acres comprised of roadways and open space. Runoff generated within the
basin will drain to the east where it will be captured by a proposed on-grade Type R Inlet at Design
Point C2.2. After being captured, the runoff will be conveyed to the east via proposed storm
infrastructure to proposed temporary sediment basin C at design point C. After being held in temporary
sediment basin C, the runoff will be discharged to the east into Leland Creek. The runoff will be
conveyed to the northeast via Leland Creek and the existing storm infrastructure that will convey the
runoff across the Union Pacific railroad. If the inlet were to get clogged, the runoff would continue along
Grand Park Drive until it is captured by Inlet-46 at Design Point C2.7.

Sub-basin C2.3

Sub-basin C2.3 is 3.44 acres comprised of roadways, single-family lots, and open space. Runoff
generated within the basin will drain to the east where it will be conveyed through a couple 18-inch
culverts and ultimately captured by a proposed Type C Inlet at Design Point C2.3. After being captured,
the runoff will be conveyed to the east via proposed storm infrastructure to proposed temporary
sediment basin C at design point C. After being held in temporary sediment basin C, the runoff will be
discharged to the east into Leland Creek. The runoff will be conveyed to the northeast via Leland Creek
and the existing storm infrastructure that will convey the runoff across the Union Pacific railroad. If the
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inlet were to get clogged, the runoff would pond until it can be conveyed along Grand Park Drive where
it would be captured by Inlet-45 at Design Point C2.6.

Sub-basin C2.4

Sub-basin C2.4 is 1.05 acres comprised of roadways, single-family lots and open space. Runoff
generated within the basin will drain to the east where it will be captured by a proposed on-grade Type
R Inlet at Design Point C2.4. After being captured, the runoff will be conveyed to the southeast via
proposed storm infrastructure to proposed temporary sediment basin C at design point C. After being
held in temporary sediment basin C, the runoff will be discharged to the east into Leland Creek. The
runoff will be conveyed to the northeast via Leland Creek and the existing storm infrastructure that will
convey the runoff across the Union Pacific railroad. If the inlet were to get clogged, the runoff would
enter the roundabout and continue to the east along Grand Park Drive until it is captured by Inlet-45 at
Design Point C2.6.

Sub-basin C2.5

Sub-basin C2.5 is 0.16 acres comprised of roadways and open space. Runoff generated within the
basin will drain to the east where it will be captured by a proposed on-grade Type R Inlet at Design
Point C2.5. After being captured, the runoff will be conveyed to the southeast via proposed storm
infrastructure to proposed temporary sediment basin C at design point C. After being held in temporary
sediment basin C, the runoff will be discharged to the east into Leland Creek. The runoff will be
conveyed to the northeast via Leland Creek and the existing storm infrastructure that will convey the
runoff across the Union Pacific railroad. If the inlet were to get clogged, the runoff would enter the
roundabout and continue to the east along Grand Park Drive until it is captured by Inlet-45 at Design
Point C2.6.

Sub-basin C2.6

Sub-basin C2.6 is 1.38 acres comprised of roadways, single-family lots, and open space. Runoff
generated within the basin will drain to the east where it will be captured by a proposed on-grade Type
R Inlet at Design Point C2.6. After being captured, the runoff will be conveyed to the south via proposed
storm infrastructure to proposed temporary sediment basin C at design point C. After being held in
temporary sediment basin C, the runoff will be discharged to the east into Leland Creek. The runoff will
be conveyed to the northeast via Leland Creek and the existing storm infrastructure that will convey
the runoff across the Union Pacific railroad. If the inlet were to get clogged, the runoff would continue
along Grand Park Drive until it is captured by Inlet-61 at Design Point D1.1.

Sub-basin C2.7

Sub-basin C2.7 is 0.48 acres comprised of roadways and open space. Runoff generated within the
basin will drain to the east where it will be captured by a proposed on-grade Type R Inlet at Design
Point C2.7. After being captured, the runoff will be conveyed to the south via proposed storm
infrastructure to proposed temporary sediment basin C at design point C. After being held in temporary
sediment basin C, the runoff will be discharged to the east into Leland Creek. The runoff will be
conveyed to the northeast via Leland Creek and the existing storm infrastructure that will convey the
runoff across the Union Pacific railroad. If the inlet were to get clogged, the runoff would continue along
Grand Park Drive until it is captured by Inlet-62 at Design Point D2.

Sub-basin D1.1

Sub-basin D1.1 is 3.92 acres comprised of roadways, single-family lots, and open space. Runoff
generated within the basin will drain east to an on-grade Type R inlets at Design Point D1.1. After being
captured, the runoff will be conveyed to the south into a low tailwater basin before being discharged
into Leland Creek via proposed subsurface infrastructure. The runoff will be conveyed to the northeast
via Leland Creek and existing storm infrastructure that will convey the runoff across the Union Pacific
railroad. If the inlet were to get clogged, the runoff would continue along Grand Park Drive until it is
captured by Inlet-63 at Design Point D1.2.
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Sub-basin D1.2

Sub-basin D1.2 is 2.74 acres comprised of roadways, single-family lots, and open space. Runoff
generated within the basin will drain southeast to an on-grade Type R inlets at Design Point D1.2. After
being captured, the runoff will be conveyed to the south into a low tailwater basin before being
discharged into Leland Creek via proposed subsurface infrastructure. The runoff will be conveyed to
the northeast via Leland Creek and existing storm infrastructure that will convey the runoff across the
Union Pacific railroad. If the inlet were to get clogged, the runoff would continue along Grand Park Drive
until it is captured by Inlet-80 at Design Point E1.1.

Sub-basin D2

Sub-basin D2 is 0.32 acres comprised of roadways and open space. Runoff generated within the basin
will drain east to an on-grade Type R inlet at Design Point D2. After being captured, the runoff will be
conveyed to the south into a low tailwater basin before being discharged into Leland Creek via proposed
subsurface infrastructure. The runoff will then be conveyed to the northeast via Leland Creek and
existing storm infrastructure that will convey the runoff across the Union Pacific railroad. If the inlet were
to get clogged, the runoff would continue along Grand Park Drive until it is captured by Inlet-81 at
Design Point E1.2.

Sub-basin E1.1

Sub-basin E1.1 is 2.58 acres comprised of roadways, single-family lots, and open space. Runoff
generated within the basin will drain south to an on-grade Type R at Design Point E1.1. After being
captured, the runoff will be conveyed to the south into a low tailwater basin before being discharged
into Leland Creek via proposed subsurface infrastructure. The runoff will then be conveyed to the
northeast via Leland Creek and existing storm infrastructure that will convey the runoff across the Union
Pacific railroad. If the inlet were to get clogged, the runoff would continue along Grand Park Drive until
it is captured by existing inlets on the west side of the railroad underpass.

Sub-basin E1.2

Sub-basin E1.2 is 0.30 acres comprised of roadways and open space. Runoff generated within the
basin will drain south to an on-grade Type R at Design Point E1.1. After being captured, the runoff will
be conveyed to the south into a low tailwater basin before being discharged into Leland Creek via
proposed subsurface infrastructure. The runoff will then be conveyed to the northeast via Leland Creek
and existing storm infrastructure that will convey the runoff across the Union Pacific railroad. If the inlet
were to get clogged, the runoff would continue along Grand Park Drive until it is captured by existing
inlets on the west side of the railroad underpass.

Sub-basin OS1

Sub-basin OS1 is 0.93 acres comprised of single-family lots and open space. Runoff generated within
the basin will drain south to a proposed 24-inch culvert at Design Point OS1. After being captured, the
runoff will be conveyed to the south to Leland Creek via proposed subsurface infrastructure. The runoff
will be conveyed to the northeast via Leland Creek and existing storm infrastructure that will convey the
runoff across the Union Pacific railroad.

Sub-basin OS2
Sub-basin OS2 is 2.42 acres comprised of single-family lots. Runoff generated within the basin will
drain southeast to the back of lots where it will follow historic drainage patterns.

Sub-basin OS3

Sub-basin OS3 is 4.11 acres comprised of future multi-family lots and open space. Runoff generated
within the basin will drain north to design point OS3, where the runoff will be captured by an existing
twenty-four (24”) inch culvert that will convey the runoff across the Union Pacific railroad.
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CONCLUSIONS
A. Compliance with Standards

The drainage design for the Site conforms to Grand County’s Storm Drainage Design and Technical
Criteria Manual (Ref. A) and the Mile High Flood District (MHFD) Storm Drainage Criteria Manual where
applicable. The report outlines the required design and construction of offline water quality basins within
each applicable sub-basin.

B. Drainage Concept

The HEC-HMS software was used to create and route hydrographs to determine the historic and
developed runoff values for the minor drainage basins throughout the Site. These basins were
delineated based on the natural Site topography and the developed Site plan. The proposed DB pond
was sized to detain the minor (10-year) and major (100-year) storm events as well as the WQCV. The
proposed DB pond will release the developed flows below historic rates. The storm sewer system has
been designed to capture the minor (5-year) and major (100-year) storm events. Temporary sediment
basins will be used to treat runoff generated by basins whose DB pond has yet to be constructed. These
temporary sediment basins will be removed as DB ponds are constructed due to the development
entering the next phase of construction. This report has been written as a standalone report.
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GENERAL MAPS

Vicinity Map
Soil Map
Firm Map
Precipitation Data
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Hydrologic Soil Group—Grand County Area, Colorado

Hydrologic Soil Group

Map unit symbol

Map unit name

Rating

Acres in AOI

Percent of AOI

20

Cowdrey loam, 6 to 15
percent slopes

C

6.1

0.7%

21

Cowdrey loam, 15 to 45
percent slopes

C

288.8

32.4%

25

Cumulic Cryaquolls,
nearly level

A/D

137.1

15.4%

31

Frisco-Peeler gravelly
sandy loams, 2 to 6
percent slopes

81.8

9.2%

32

Frisco-Peeler gravelly
sandy loams, 6 to 25
percent slopes

310.8

34.9%

33

Frisco-Peeler gravelly
sandy loams, 25 to 65
percent slopes

28.9

3.2%

81

Tine gravelly sandy
loam, 0 to 3 percent
slopes

36.5

4.1%

Totals for Area of Interest

890.1

100.0%

USDA
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Web Soil Survey

5/7/2025

Page 3 of 4



Hydrologic Soil Group—Grand County Area, Colorado

Description

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

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

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

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

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

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

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

Rating Options
Aggregation Method: Dominant Condition

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

USDA  Natural Resources Web Soil Survey 5/7/2025
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POINT PRECIPITATION FREQUENCY ESTIMATES

MER o

Sanja Perica, Deborah Martin, Sandra Pavlovic, Ishani Roy, Michael St. Laurent, Carl Trypaluk, Dale
Unruh, Michael Yekta, Geoffery Bonnin

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular

PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

|

Average recurrence interval (years)

Duration

[ 1+ | 2 || 5 || 10 || 25 || s || 100 | 200 | 500 | 1000 |

5-min 0.169 0.202 0.262 0.317 0.401 0.472 0.548 0.632 0.751 0.848
(0.130-0.219) [(0.156-0.263)||(0.201-0.342) |(0.242-0.416)||(0.300-0.559) ||(0.344-0.668) | |(0.387-0.800) |[(0.428-0.953)||(0.490-1.17) ||(0.537-1.34)

10-min | 0.247 0.296 0.383 0.464 0.587 0.691 0.803 0.925 1.10 1.24
(0.191-0.321)||(0.228-0.385) ||(0.294-0.500)||(0.354-0.609) ||(0.439-0.819)||(0.504-0.977) | (0.566-1.17) || (0.627-1.40) ||(0.717-1.72)||(0.786-1.96)

15-min || 0:301 0.360 0.467 0.566 0.715 0.842 0.979 1.13 1.34 1.51
(0.233-0.392)((0.278-0.469)||(0.359-0.610) |(0.432-0.743)||(0.536-0.999) || (0.614-1.19) || (0.690-1.43) || (0.764-1.70) ||(0.875-2.09)||(0.958-2.39)

30-min || 0-385 0.460 0.595 0.720 0.910 1.07 1.24 1.43 1.70 1.92
(0.297-0.500)|(0.354-0.598) ||(0.457-0.778) ||(0.550-0.946) || (0.681-1.27) || (0.780-1.52) || (0.877-1.81) || (0.970-2.16) || (1.11-2.65) || (1.21-3.02)

60-min || 0.476 0.559 0.711 0.855 1.08 1.26 1.47 1.70 2.02 2.29
(0.367-0.618)|(0.430-0.727)||(0.546-0.929) | (0.653-1.12) || (0.807-1.50) || (0.924-1.79) || (1.04-2.15) || (1.15-2.57) || (1.32-3.16) || (1.45-3.61)

2-hr 0.567 0.658 0.827 0.989 1.24 1.46 1.70 1.96 2.35 2.66
(0.443-0.728)|((0.513-0.846)|| (0.643-1.07) || (0.764-1.28) || (0.944-1.72) || (1.08-2.05) || (1.21-2.46) || (1.35-2.94) || (1.55-3.63) || (1.70-4.15)

3-hr 0.640 0.728 0.900 1.07 1.34 1.58 1.84 2.14 2.57 2.93
(0.503-0.817)||(0.572-0.930) || (0.704-1.15) || (0.832-1.38) || (1.03-1.85) || (1.18-2.21) || (1.33-2.66) || (1.48-3.19) |[(1.71-3.96) || (1.89-4.55)

6-hr 0.805 0.889 1.07 1.26 1.58 1.87 2.21 2.59 3.16 3.64
(0.641-1.01) || (0.707-1.12) || (0.847-1.35) || (0.991-1.60) || (1.23-2.17) || (1.42-2.61) || (1.61-3.17) || (1.82-3.84) || (2.13-4.83) || (2.36-5.59)

12-hr 1.02 1.11 1.32 1.55 1.96 2.34 2.79 3.31 4.08 4.75
(0.825-1.27) || (0.895-1.39) || (1.06-1.65) || (1.24-1.95) || (1.56-2.69) || (1.80-3.24) || (2.07-3.98) || (2.35-4.87) || (2.79-6.20) || (3.12-7.21)

24-hr 1.25 1.38 1.66 1.98 2.52 3.03 3.62 4.30 5.32 6.18
(1.02-1.54) || (1.12-1.70) || (1.35-2.05) || (1.60-2.46) || (2.03-3.42) || (2.36-4.14) || (2.71-5.10) || (3.09-6.26) || (3.67-7.99) || (4.10-9.29)

2-da 1.46 1.66 2.07 2.50 3.21 3.86 4.60 5.43 6.68 7.72
Y |l (1.21-1.78) || (1.37-2.02) || (1.70-2.53) || (2.04-3.07) || (2.61-4.28) || (3.03-5.20) || (3.48-6.38) || (3.94-7.80) || (4.64-9.90) || (5.18-11.5)

3-da 1.62 1.84 2.29 2.76 3.55 4.26 5.06 5.97 7.32 8.46
Y || (1.35-1.95) || (1.53-2.22) || (1.90-2.78) || (2.28-3.37) || (2.90-4.69) || (3.37-5.69) || (3.86-6.98) || (4.36-8.52) || (5.13-10.8) || (5.71-12.5)

4-da 1.76 1.99 2.46 2.94 3.75 4.49 5.33 6.28 7.68 8.87
Y || (1.472.11) || (1.66-2.38) || (2.05-2.96) || (2.44-357) || (3.08-4.94) || (3.57-5.97) || (4.08-7.31) || (4.60-8.90) || (5.41-11.3) || (6.01-13.1)

7-da 2.14 2.37 2.85 3.34 417 4.92 5.77 6.74 8.18 9.38
Y |l (1.81-2.54) || (2.00-2.82) || (2.40-3.40) || (2.80-4.01) || (3.45-5.41) || (3.95-6.46) || (4.46-7.83) || (4.99-9.47) || (5.80-11.9) || (6.42-13.7)

10-da 2.47 2.72 3.21 3.7 4.53 5.27 6.11 7.05 8.45 9.61
Y |l 2.112.92) || (2.31-3.21) || (2.72-3.80) || (3.13-4.42) || (3.77-5.81) || (4.25-6.86) || (4.75-8.21) || (5.24-9.82) || (6.03-12.2) || (6.62-14.0)

20-da 3.39 3.72 4.33 4.89 5.75 6.47 7.26 8.11 9.32 10.3
Y || (2.93-3.94) || (3.21-4.34) || (3.72-5.07) || (4.18-5.76) || (4.79-7.16) || (5.25-8.21) || (5.67-9.52) || (6.07-11.1) || (6.70-13.2) || (7.18-14.8)

30-da 4.15 4.59 5.34 6.00 6.94 7.70 8.49 9.33 10.5 11.4
Y || (3.61-4.79) || (3.99-5.31) || (4.63-6.21) || (5.16-7.01) || (5.79-8.50) || (6.27-9.63) || (6.67-11.0) || (7.01-12.6) || (7.56-14.7) || (7.97-16.2)

45-da 513 5.72 6.69 7.49 8.61 9.48 10.4 1.3 12.4 13.4
Y || 4.50-5.88) || (5.01-6.56) || (5.84-7.70) || (6.50-8.69) || (7.22-10.4) || (7.76-11.7) || (8.17-13.3) || (8.49-15.0) || (9.02-17.2) || (9.41-18.9)

60-da 5.98 6.70 7.87 8.83 10.1 1.2 12.2 13.2 14.5 15.5
Y || (5.27-6.81) || (5.90-7.64) || (6.91-9.02) || (7.71-10.2) || (8.54-12.2) || (9.16-13.7) || (9.63-15.5) || (9.98-17.4) || (10.5-19.9) || (11.0-21.8)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).

Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for
a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are
not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.

Please refer to NOAA Atlas 14 document for more information.
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APPENDIX B

HYDROLOGIC CALCULATIONS

Existing Curve Number Calculation
Existing Curve Number Adjustment Calculafions
Existing Lag Time Calculations
Existing Reach Time of Concentration Calculations

Proposed Curve Number Calculation
Proposed Curve Number Adjustment Calculations
Proposed Lag Time Calculations
Proposed Reach Time of Concentration Calculations

HEC-HMS Flow Results
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Denver. CO 5023
ph. 303.632.8867

Project Name: West Mountain - Filing 1 - Existing
Prepared By: NS

Curve Number Calculations

Curve Number calculations based on the CN Tables provided in the USACE HEC-HMS Technical Reference Manual and the section of this manual dedicated to the SCS Curve Number Loss Model

Land Use CN Values
Land Use
Historic " "
"6 | (Good | paved Area | Gravel | Commercial | SFH~Rural/Medium Density | e ey ien pengity
(1/4 acre lots)
Brush)
A 30 98 76 89 61 77
B 48 98 85 92 75 85
C 65 98 89 94 83 90
D 73 98 91 95 87 92
c/D 69 98 90 94.5 85 91
Basin Id Imp:::i::ﬁness Soil Type by Percent of Basin Land Use by Percent of Basin (Land Use CN Value)*(Soil Type by Percent of Basin)*(Land Use by Percent of Basin) Sum o’. CN Values | Composite CN
(%) A B Cc/D Historic Paved Area | Gravel | Commercial | SFH - Rural/Medium Density | MFH/SFH - High Density |Soil Type| Historic | Paved Area | Gravel | Commercial | SFH - Rural/Medium Density | MFH/SFH - High Density by Soil Number Value
A 0.00 0.00 0.00 0.00 0.00 0.00 A 0.00
A4.1 5 0.0% 81.9% 18.1% 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% B 39.32 0.00 0.00 0.00 0.00 0.00 B 39.32 51.80
c/p 12.48 0.00 0.00 0.00 0.00 0.00 c/o 12.48
A 0.00 0.00 0.00 0.00 0.00 0.00 A 0.00
Ad.2 5 0.00% 65.08% | 34.92% 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% B 31.24 0.00 0.00 0.00 0.00 0.00 B 31.24 55.33
c/p 24.10 0.00 0.00 0.00 0.00 0.00 c/o 24.10
A 0.00 0.00 0.00 0.00 0.00 0.00 A 0.00
Ad4.3 5 0.00% 22.98% | 77.02% 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% B 11.03 0.00 0.00 0.00 0.00 0.00 B 11.03 64.17
c/D 53.14 0.00 0.00 0.00 0.00 0.00 c/D 53.14
0.00 0.00 0.00 0.00 0.00 0.00 A 0.00
B 5 0.00% 9.70% 90.30% 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% B 4.65 0.00 0.00 0.00 0.00 0.00 B 4.65 66.96
c/D 62.31 0.00 0.00 0.00 0.00 0.00 c/D 62.31
0.00 0.00 0.00 0.00 0.00 0.00 A 0.00
B1.1 5 0.00% 34.93% | 65.07% 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% B 16.76 0.00 0.00 0.00 0.00 0.00 B 16.76 61.67
c/D 44.90 0.00 0.00 0.00 0.00 0.00 c/D 44.90
0.00 0.00 0.00 0.00 0.00 0.00 A 0.00
B1.2 5 0.00% 62.05% | 37.95% 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% B 29.79 0.00 0.00 0.00 0.00 0.00 B 29.79 55.97
c/D 26.18 0.00 0.00 0.00 0.00 0.00 c/D 26.18
0.00 0.00 0.00 0.00 0.00 0.00 A 0.00
B1.3 5 0.00% 37.77% | 62.23% 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% B 18.13 0.00 0.00 0.00 0.00 0.00 B 18.13 61.07
c/D 42.94 0.00 0.00 0.00 0.00 0.00 c/D 42.94
0.00 0.00 0.00 0.00 0.00 0.00 A 0.00
B1.4 5 0.00% 53.04% | 46.96% 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% B 25.46 0.00 0.00 0.00 0.00 0.00 B 25.46 57.86
c/D 32.40 0.00 0.00 0.00 0.00 0.00 c/D 32.40
0.00 0.00 0.00 0.00 0.00 0.00 A 0.00
B1.5 5 0.00% 72.43% | 27.57% 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% B 34.77 0.00 0.00 0.00 0.00 0.00 B 34.77 53.79
c/D 19.02 0.00 0.00 0.00 0.00 0.00 c/D 19.02
0.00 0.00 0.00 0.00 0.00 0.00 A 0.00
B2.1 5 0.00% 55.65% | 44.35% 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% B 26.71 0.00 0.00 0.00 0.00 0.00 B 26.71 57.31
c/D 30.60 0.00 0.00 0.00 0.00 0.00 C/D 30.60
0.00 0.00 0.00 0.00 0.00 0.00 A 0.00
B2.2 5 0.00% 72.38% | 27.62% 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% B 34.74 0.00 0.00 0.00 0.00 0.00 B 34.74 53.80
c/D 19.05 0.00 0.00 0.00 0.00 0.00 C/D 19.05
0.00 0.00 0.00 0.00 0.00 0.00 A 0.00
B2.3 5 0.00% 46.56% | 53.44% 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% B 22.35 0.00 0.00 0.00 0.00 0.00 B 2235 59.22
c/D 36.87 0.00 0.00 0.00 0.00 0.00 C/D 36.87
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Curve Number calculations based on the CN Tables provided in the USACE HEC-HMS Technical Reference Manual and the section of this manual dedicated to the SCS Curve Number Loss Model

Land Use CN Values

Land Use
Historic " "
"6 | (Good | paved Area | Gravel | Commercial | SFH~Rural/Medium Density | e ey ien pengity
(1/4 acre lots)
Brush)
A 30 98 76 89 61 77
B 48 98 85 92 75 85
C 65 98 89 94 83 90
D 73 98 91 95 87 92
c/D 69 98 90 94.5 85 91
Basin Id Imp:::i::iness Soil Type by Percent of Basin Land Use by Percent of Basin (Land Use CN Value)*(Soil Type by Percent of Basin)*(Land Use by Percent of Basin) Sum of CN Values | Composite CN
(%) A B C/D Historic Paved Area | Gravel | Commercial | SFH - Rural/Medium Density | MFH/SFH - High Density |Soil Type| Historic | Paved Area | Gravel | Commercial | SFH - Rural/Medium Density | MFH/SFH - High Density by Soil Number Value
A 0.00 0.00 0.00 0.00 0.00 0.00 A 0.00
B2.4 5 0.00% | 100.00% | 0.00% 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% B 48.00 0.00 0.00 0.00 0.00 0.00 B 48.00 48.00
c/p 0.00 0.00 0.00 0.00 0.00 0.00 c/o 0.00
A 0.00 0.00 0.00 0.00 0.00 0.00 A 0.00
B3.1 5 0.00% 49.26% | 50.74% 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% B 23.64 0.00 0.00 0.00 0.00 0.00 B 23.64 58.66
c/p 35.01 0.00 0.00 0.00 0.00 0.00 c/o 35.01
A 0.00 0.00 0.00 0.00 0.00 0.00 A 0.00
B3.2 5 0.00% 67.34% | 32.66% 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% B 32.32 0.00 0.00 0.00 0.00 0.00 B 32.32 54.86
c/D 22.54 0.00 0.00 0.00 0.00 0.00 c/D 22.54
A 0.00 0.00 0.00 0.00 0.00 0.00 A 0.00
B3.3 5 0.00% 18.84% | 81.16% 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% B 9.04 0.00 0.00 0.00 0.00 0.00 B 9.04 65.04
c/D 56.00 0.00 0.00 0.00 0.00 0.00 c/D 56.00
A 0.00 0.00 0.00 0.00 0.00 0.00 A 0.00
B3.4 5 0.00% 18.91% | 81.09% 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% B 9.08 0.00 0.00 0.00 0.00 0.00 B 9.08 65.03
c/D 55.95 0.00 0.00 0.00 0.00 0.00 c/D 55.95
A 0.00 0.00 0.00 0.00 0.00 0.00 A 0.00
B3.5 5 0.00% 1.37% 98.63% 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% B 0.66 0.00 0.00 0.00 0.00 0.00 B 0.66 68.71
c/D 68.06 0.00 0.00 0.00 0.00 0.00 c/D 68.06
A 0.00 0.00 0.00 0.00 0.00 0.00 A 0.00
B3.6 5 0.00% 0.00% | 100.00% 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% B 0.00 0.00 0.00 0.00 0.00 0.00 B 0.00 69.00
c/D 69.00 0.00 0.00 0.00 0.00 0.00 c/D 69.00
A 0.00 0.00 0.00 0.00 0.00 0.00 A 0.00
B4 5 0.00% 91.58% 8.42% 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% B 43.96 0.00 0.00 0.00 0.00 0.00 B 43.96 49.77
c/D 5.81 0.00 0.00 0.00 0.00 0.00 c/D 5.81
A 0.00 0.00 0.00 0.00 0.00 0.00 A 0.00
C 5 0.00% | 100.00% | 0.00% 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% B 48.00 0.00 0.00 0.00 0.00 0.00 B 48.00 48.00
c/D 0.00 0.00 0.00 0.00 0.00 0.00 c/D 0.00
A 0.00 0.00 0.00 0.00 0.00 0.00 A 0.00
c1 5 0.00% 38.51% | 61.49% 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% B 18.48 0.00 0.00 0.00 0.00 0.00 B 18.48 60.91
c/D 42.43 0.00 0.00 0.00 0.00 0.00 C/D 42.43
A 0.00 0.00 0.00 0.00 0.00 0.00 A 0.00
c2.1 5 0.00% 59.83% | 40.17% 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% B 28.72 0.00 0.00 0.00 0.00 0.00 B 28.72 56.44
c/D 27.72 0.00 0.00 0.00 0.00 0.00 C/D 27.72
A 0.00 0.00 0.00 0.00 0.00 0.00 A 0.00
c2.2 5 0.00% 64.65% | 35.35% 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% B 31.03 0.00 0.00 0.00 0.00 0.00 B 31.03 55.42
c/D 24.39 0.00 0.00 0.00 0.00 0.00 C/D 24.39
A 0.00 0.00 0.00 0.00 0.00 0.00 A 0.00
23 5 0.00% 58.74% | 41.26% 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% B 28.20 0.00 0.00 0.00 0.00 0.00 B 28.20 56.66
c/D 28.47 0.00 0.00 0.00 0.00 0.00 C/D 28.47

1/30/2026



Project Name: West Mountain - Filing 1 - Existing
Prepared By: NS

Curve Number Calculations

terracina
esign

10200 €. Girard AVETA-314
Denver. CO 80231
ph. 303.632.8867

Curve Number calculations based on the CN Tables provided in the USACE HEC-HMS Technical Reference Manual and the section of this manual dedicated to the SCS Curve Number Loss Model

Land Use CN Values

Land Use
Historic " "
"6 | (Good | paved Area | Gravel | Commercial | SFH~Rural/Medium Density | e ey ien pengity
(1/4 acre lots)
Brush)
A 30 98 76 89 61 77
B 48 98 85 92 75 85
C 65 98 89 94 83 90
D 73 98 91 95 87 92
c/D 69 98 90 94.5 85 91
Basin Id Imp:::i::iness Soil Type by Percent of Basin Land Use by Percent of Basin (Land Use CN Value)*(Soil Type by Percent of Basin)*(Land Use by Percent of Basin) Sum of CN Values | Composite CN
(%) A B C/D Historic Paved Area | Gravel | Commercial | SFH - Rural/Medium Density | MFH/SFH - High Density |Soil Type| Historic | Paved Area | Gravel | Commercial | SFH - Rural/Medium Density | MFH/SFH - High Density by Soil Number Value
A 0.00 0.00 0.00 0.00 0.00 0.00 A 0.00
c2.4 5 0.00% 59.84% | 40.16% 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% B 28.72 0.00 0.00 0.00 0.00 0.00 B 28.72 56.43
c/p 27.71 0.00 0.00 0.00 0.00 0.00 c/o 27.71
A 0.00 0.00 0.00 0.00 0.00 0.00 A 0.00
c25 5 0.00% | 100.00% | 0.00% 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% B 48.00 0.00 0.00 0.00 0.00 0.00 B 48.00 48.00
c/p 0.00 0.00 0.00 0.00 0.00 0.00 c/o 0.00
A 0.00 0.00 0.00 0.00 0.00 0.00 A 0.00
C2.6 5 0.00% 84.48% | 15.52% 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% B 40.55 0.00 0.00 0.00 0.00 0.00 B 40.55 51.26
c/D 10.71 0.00 0.00 0.00 0.00 0.00 c/D 10.71
A 0.00 0.00 0.00 0.00 0.00 0.00 A 0.00
c.7 5 0.00% | 100.00% | 0.00% 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% B 48.00 0.00 0.00 0.00 0.00 0.00 B 48.00 48.00
c/D 0.00 0.00 0.00 0.00 0.00 0.00 c/D 0.00
A 0.00 0.00 0.00 0.00 0.00 0.00 A 0.00
D11 5 0.00% | 100.00% | 0.00% 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% B 48.00 0.00 0.00 0.00 0.00 0.00 B 48.00 48.00
c/D 0.00 0.00 0.00 0.00 0.00 0.00 c/D 0.00
A 0.00 0.00 0.00 0.00 0.00 0.00 A 0.00
D1.2 5 0.00% | 100.00% | 0.00% 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% B 48.00 0.00 0.00 0.00 0.00 0.00 B 48.00 48.00
c/D 0.00 0.00 0.00 0.00 0.00 0.00 c/D 0.00
A 0.00 0.00 0.00 0.00 0.00 0.00 A 0.00
D2 5 0.00% | 100.00% | 0.00% 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% B 48.00 0.00 0.00 0.00 0.00 0.00 B 48.00 48.00
c/D 0.00 0.00 0.00 0.00 0.00 0.00 c/D 0.00
A 0.00 0.00 0.00 0.00 0.00 0.00 A 0.00
ElL1l 5 0.00% | 100.00% | 0.00% 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% B 48.00 0.00 0.00 0.00 0.00 0.00 B 48.00 48.00
c/D 0.00 0.00 0.00 0.00 0.00 0.00 c/D 0.00
A 0.00 0.00 0.00 0.00 0.00 0.00 A 0.00
E12 5 0.00% | 100.00% | 0.00% 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% B 48.00 0.00 0.00 0.00 0.00 0.00 B 48.00 48.00
c/D 0.00 0.00 0.00 0.00 0.00 0.00 c/D 0.00
A 0.00 0.00 0.00 0.00 0.00 0.00 A 0.00
0s1 5 0.00% | 100.00% | 0.00% 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% B 48.00 0.00 0.00 0.00 0.00 0.00 B 48.00 48.00
c/D 0.00 0.00 0.00 0.00 0.00 0.00 C/D 0.00
A 0.00 0.00 0.00 0.00 0.00 0.00 A 0.00
0s2 5 0.00% 83.20% | 16.80% 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% B 39.94 0.00 0.00 0.00 0.00 0.00 B 39.94 51.53
c/D 11.59 0.00 0.00 0.00 0.00 0.00 C/D 11.59
A 0.00 0.00 0.00 0.00 0.00 0.00 A 0.00
0s3 5 0.00% 0.00% | 100.00% 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% B 0.00 0.00 0.00 0.00 0.00 0.00 B 0.00 69.00
c/D 69.00 0.00 0.00 0.00 0.00 0.00 C/D 69.00
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Project Name: West Mountain - Filing 1 - Existing
Prepared By: JNS

Curve Number and Initial Abstraction Adjustment Calculations

Curve Number adjustment calculations based on the Calculations presented in "A Pragmatic Slope-Adjusted Curve Number Model to Reduce Uncertainty in
Predicting Flood Runoff from Steep Watershed" by Ajmal, et .al., dated May 21, 2020

Sub-Basin Data

Default SCS Calculation (20% initial abstraction)

Adjusted SCS Calculations (5% initial abstraction

Basin Id Basin Area N Maximum Potential Retention, S Initial Abstraction N Maximum Potential Retention, S | Initial Abstraction
(mi?) (in) (in) (in) (in)

A4.1 0.003289 51.80 9.306 1.861 83.16 2.025 0.101
A4.2 0.000757 55.33 8.072 1.614 84.20 1.876 0.094
A4.3 0.011452 64.17 5.583 1.117 86.92 1.505 0.075

B 0.008799 66.96 4.933 0.987 87.82 1.388 0.069
B1.1 0.003897 61.67 6.217 1.243 86.13 1.610 0.081
B1.2 0.002715 55.97 7.867 1.573 84.39 1.849 0.092
B1.3 0.006273 61.07 6.375 1.275 85.95 1.635 0.082
B1.4 0.001397 57.86 7.283 1.457 84.96 1.770 0.088
B1.5 0.001852 53.79 8.591 1.718 83.75 1.941 0.097
B2.1 0.012140 57.31 7.448 1.490 84.80 1.793 0.090
B2.2 0.000816 53.80 8.588 1.718 83.75 1.940 0.097
B2.3 0.000307 59.22 6.885 1.377 85.38 1.713 0.086
B2.4 0.000622 48.00 10.833 2.167 82.07 2.184 0.109
B3.1 0.005536 58.66 7.049 1.410 85.20 1.736 0.087
B3.2 0.004751 54.86 8.229 1.646 84.06 1.896 0.095
B3.3 0.000523 65.04 5.374 1.075 87.20 1.468 0.073
B3.4 0.000437 65.03 5.378 1.076 87.19 1.469 0.073
B3.5 0.001763 68.71 4.553 0.911 88.39 1.314 0.066
B3.6 0.000241 69.00 4.493 0.899 88.48 1.302 0.065

B4 0.006949 49.77 10.093 2.019 82.58 2.110 0.105

C 0.002679 48.00 10.833 2.167 82.07 2.184 0.109
C1 0.004562 60.91 6.417 1.283 85.90 1.642 0.082
C2.1 0.001224 56.44 7.719 1.544 84.53 1.830 0.091
C2.2 0.000634 55.42 8.043 1.609 84.23 1.872 0.094
C2.3 0.005373 56.66 7.648 1.530 84.60 1.820 0.091
C2.4 0.001647 56.43 7.720 1.544 84.53 1.830 0.091
C2.5 0.000242 48.00 10.833 2.167 82.07 2.184 0.109
C2.6 0.002163 51.26 9.508 1.902 83.01 2.047 0.102
C2.7 0.000755 48.00 10.833 2.167 82.07 2.184 0.109
D1.1 0.006129 48.00 10.833 2.167 82.07 2.184 0.109
D1.2 0.004279 48.00 10.833 2.167 82.07 2.184 0.109
D2 0.000501 48.00 10.833 2.167 82.07 2.184 0.109
E1.1 0.004034 48.00 10.833 2.167 82.07 2.184 0.109
E1.2 0.000470 48.00 10.833 2.167 82.07 2.184 0.109
0s1 0.001447 48.00 10.833 2.167 82.07 2.184 0.109
0S2 0.003786 51.53 9.407 1.881 83.09 2.036 0.102
0S3 0.006417 69.00 4.493 0.899 88.48 1.302 0.065
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Lag Time Calculations (TLag)

| 100-year 24-hr Precipitation Depth (P,)=  1.36

Sub-Basin Data Initial or Overland Flow Time Channelized Flow Time Overall Flow Time
Basin Roughness  Length Elev Slope Ti Length Elev Slope  Velocity Tt Comp. Final T,
Basin Id Area (Ac) [ Coefficient (ft) Change (%) (min) (ft) Change (%) (FPS) (min) Tc Lag Time (min)
A4.1 2.11 0.240 300 40 13.2 24.78 545 25 4.6 3.46 2.6 27.4 16.4 16.4
A4.2 0.48 0.011 37 2 6.1 0.54 495 17 3.4 2.99 2.8 3.3 2.0 5.0
A4.3 7.33 0.240 300 19 6.3 33.24 566 36 6.4 4.07 2.3 35.6 21.3 21.3
B 5.63 0.240 153 12 7.8 17.81 1043 46 4.4 3.39 5.1 22.9 13.8 13.8
B1.1 2.49 0.011 17 1 3.0 0.37 1452 52 3.5 3.04 8.0 8.3 5.0 5.0
B1.2 1.74 0.011 17 1 3.0 0.37 1440 52 3.6 3.05 7.9 8.2 4.9 5.0
B1.3 4.02 0.240 270 16 5.9 31.38 566 15 2.7 2.63 3.6 35.0 21.0 21.0
Bl1.4 0.89 0.011 13 0 3.1 0.31 645 23 3.6 3.07 3.5 3.8 2.3 5.0
B1.5 1.19 0.011 13 0 3.1 0.31 644 23 3.5 3.04 3.5 3.8 2.3 5.0
B2.1 7.77 0.240 300 14 4.7 37.56 392 35 8.9 4.82 1.4 38.9 23.4 23.4
B2.2 0.52 0.011 61 2 3.3 1.03 525 9 1.7 2.11 4.1 5.2 3.1 5.0
B2.3 0.20 0.011 16 0 1.3 0.52 453 10 2.2 2.40 3.1 3.7 2.2 5.0
B2.4 0.40 0.011 75 2 2.7 1.32 640 15 2.3 2.47 4.3 5.6 3.4 5.0
B3.1 3.54 0.011 300 5 1.7 4.81 700 43 6.1 4.00 2.9 7.7 4.6 5.0
B3.2 3.04 0.011 300 9 3.0 3.81 545 30 5.5 3.79 2.4 6.2 3.7 5.0
B3.3 0.33 0.011 19 1 2.6 0.44 434 21 4.8 3.55 2.0 2.5 1.5 5.0
B3.4 0.28 0.011 19 1 2.6 0.44 452 21 4.6 3.48 2.2 2.6 1.6 5.0
B3.5 1.13 0.011 260 36 13.8 1.84 10 1 5.0 3.61 0.0 1.9 1.1 5.0
B3.6 0.15 0.011 16 1 3.1 0.36 325 20 6.0 3.95 1.4 1.7 1.0 5.0
B4 4.45 0.011 248 9 3.7 3.00 846 34 4.0 3.21 4.4 7.4 4.4 5.0
C 1.71 0.240 41 6 14.6 4.84 71 8 113 5.42 0.2 5.1 3.0 5.0
Cl 2.92 0.240 156 11 6.7 19.23 422 35 8.3 4.65 1.5 20.7 12.4 12.4
C2.1 0.78 0.011 24 1 4.2 0.44 894 45 5.0 3.60 4.1 4.6 2.7 5.0
C2.2 0.41 0.011 24 1 4.2 0.44 904 44 4.8 3.54 4.3 4.7 2.8 5.0
C2.3 3.44 0.240 300 20 6.7 32.57 460 27 5.9 3.91 2.0 34.5 20.7 20.7
C2.4 1.05 0.240 286 19 6.6 31.39 177 3 1.7 2.10 1.4 32.8 19.7 19.7
C2.5 0.16 0.011 22 0 1.4 0.65 156 3 2.1 231 1.1 1.8 1.1 5.0
C2.6 1.38 0.240 282 17 6.0 32.27 387 7 1.8 2.17 3.0 35.2 21.1 21.1
C2.7 0.48 0.011 26 1 1.9 0.64 410 6 13 1.87 3.7 4.3 2.6 5.0
D1.1 3.92 0.011 300 17 5.7 2.95 482 41 8.5 4.71 1.7 4.7 2.8 5.0
D1.2 2.74 0.240 253 24 9.5 24.68 281 11 3.9 3.17 1.5 26.2 15.7 15.7
D2 0.32 0.011 36 1 2.8 0.72 731 55 7.5 4.41 2.8 3.5 2.1 5.0
E1.1 2.58 0.240 300 42 14.0 24.20 369 30 8.1 4.60 1.3 25.5 15.3 15.3
E1.2 0.30 0.011 25 2 6.0 0.40 702 52 7.4 4.39 2.7 3.1 1.8 5.0
0s1 0.93 0.240 198 16 8.1 21.63 110 24 21.8 7.54 0.2 21.9 13.1 13.1
0S2 2.42 0.240 96 9 8.9 11.66 93 15 16.6 6.57 0.2 11.9 7.1 7.1
0S3 4.11 0.240 300 36 12.0 25.74 620 26 4.2 3.30 3.1 28.9 17.3 17.3
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Cerradina
Project Name: West Mountain - Filing 1 - Existing 10200 E?O%!SAQA

Reach Time of Concentration Calculations (Tc)

Element Information Channelized Flow Path 1 Overall Flow Time
Element ID Notes Length (ft) Elev Slope Paved? Velocity Tf Com.p. T
Change (%) (FPS) (min) (min)
Swale conveying B1.1, B1.2, B1.3, B1.4, B1.5, B2.1, B2.2, B2.3, and 4.41% 3.39 - 51
SWALE B B2.4 runoff to Pond B 1043 46 N
SWALE B2.1 Swale conveying B1.1, B1.2, B1.3, B1.4, B1.5 runoff to DP B2.3 277 22 7.94% N 4.55 1.0 1.0
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Curve Number Calculations

Curve Number calculations based on the CN Tables provided in the USACE HEC-HMS Technical Reference Manual and the section of this manual dedicated to the SCS Curve Number Loss Model

Land Use CN Values
Land Use
Historic .
56 | Good | PavedArea | Gravel | Commercial | SFH-Rural/Medium Density | \icyyccyr ion pensity
(1/4 acre lots)
Brush)
A 30 98 76 89 61 77
B 48 %8 85 92 75 85
c 65 98 89 9% 83 %
o 73 %8 91 95 87 92
/o 9 % % 945 85 91
Basin1d Imp::v'i?u":"ess Soil Type by Percent of Basin Land Use by Percent of Basin (Land Use CN Value)*(Soil Type by Percent of Basin)*(Land Use by Percent of Basin) Sum of CN Values| Composite CN
(%) A B c/o Historic Paved Area | Gravel | Commercial | SFA - Rural/Medium Density | MFH/SFH - High Density [Soil Type| Historic | paved Area | Gravel | Commercial | SFH - Rural/Miedium Density | MFR/SFH - igh Density | Y > Numeer | Value
A 0.00 0.00 0.00 0.00 0.00 0.00 A [ 000
AdL 428 00% | 819% | 18.1% 47.62% 28.98% | 0.00% |  0.00% 23.40% 0.00% B 1873 2326 | 000 0.00 1438 0.00 8 | 5637 | 7104
co [ soa 513 0.00 0.00 3.60 0.00 /o [1a67
A 0.00 0.00 0.00 0.00 0.00 0.00 A | 000
A42 95.0 0.00% | 65.08% | 34.92% 0.00% 100.00% | 0.00% |  0.00% 0.00% 0.00% B 0.00 6378 | 0.00 0.00 0.00 0.00 8 | 6378 | 9800
co [ o000 3322 | 000 0.00 0.00 0.00 co [3422
A 0.00 0.00 0.00 0.00 0.00 0.00 A | 000
A43 320 0.00% | 22.98% | 77.02% 48.53% 0.00% | 0.00%| 0.00% 5147% 0.00% B 535 0.00 0.00 0.00 8.87 0.00 8 |w2| BN
c/o [ 2579 0.00 0.00 0.00 33.70 0.00 ¢/o_[599
A 0.00 0.00 0.00 0.00 0.00 0.00 A | 000
3 47.0 0.00% | 9.70% | 90.30% 38.14% 000% | 1.14% |  0.00% 3.18% 57.55% B 177 0.00 0.09 0.00 023 474 8 | 684 81.26
e [ 2377 0.00 0.2 0.00 2.4 47.29 /o [7aa2
A 0.00 0.00 0.00 0.00 0.00 0.00 A | 000
BL1 64.8 0.00% | 34.93% | 65.07% 0.69% 25.42% | 000% |  0.00% 73.89% 0.00% B 012 8.70 0.00 0.00 1935 0.00 8 | 2817 | 8556
co [ o3t 1621 | 000 0.00 4087 0.00 c/o [5739
A 0.00 0.00 0.00 0.00 0.00 0.00 A | 000
B1.2 516 0.00% | 62.05% | 37.95% 11.12% 33.16% | 000% | 0.00% 55.72% 0.00% B 331 2017 | 0.00 0.00 2593 0.00 B | 4041 8262
oo [ o1 1233 | 000 0.00 17.97 0.00 ¢ [3322
A 0.00 0.00 0.00 0.00 0.00 0.00 A | 000
813 256 0.00% | 37.77% | 62.23% 31.44% 0.00% | 0.00%| 0.00% 68.56% 0.00% B 5.70 0.00 0.00 0.00 19.42 0.00 B | 2512 | 7489
co [ 1350 0.00 0.00 0.00 36.27 0.00 /o [a977
A 0.00 0.00 0.00 0.00 0.00 0.00 A | 000
814 616 0.00% | 53.04% | 46.96% 27.50% 50.79% | 0.00% |  0.00% 21.71% 0.00% B 7.00 2640 | 0.00 0.00 8.64 0.00 B | 4204 | 8299
co [ so1 2337 | 000 0.00 8.67 0.00 /o [4095
A 0.00 0.00 0.00 0.00 0.00 0.00 A | 000
BLS 706 0.00% | 72.43% | 27.57% 20.45% 55.75% | 0.00% |  0.00% 0.00% 23.79% B 71 3958 | 0.00 0.00 0.00 1465 8 | 6134 | 8626
co [ 389 1506 | 0.00 0.00 0.00 5.97 /o [2492
A 0.00 0.00 0.00 0.00 0.00 0.00 A | 000
B2.1 557 0.00% | 55.65% | 44.35% 4.25% 0.00% | 0.00%| 0.00% 32.96% 62.79% B 114 0.00 0.00 0.00 1375 29.70 B | 4459 | 8366
oo [ 130 0.00 0.00 0.00 1242 25.34 c/o 3907
A 0.00 0.00 0.00 0.00 0.00 0.00 A | 000
B2.2 87.3 0.00% | 72.38% | 27.62% 8.58% 91.42% | 0.00% |  0.00% 0.00% 0.00% B 2.98 6485 | 0.00 0.00 0.00 0.00 8 | 6783 | 9421
oo [ 1es 2474|000 0.00 0.00 0.00 cp [ 2638
A 0.00 0.00 0.00 0.00 0.00 0.00 A | 000
823 86.0 0.00% | 46.56% | 53.44% 10.02% 89.98% | 0.00%|  0.00% 0.00% 0.00% B 2.4 4106 | 000 0.00 0.00 0.00 B [4329] 9am
o [ 370 4712 | 000 0.00 0.00 0.00 cp [s082
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Curve Number Calculations

Curve Number calculations based on the CN Tables provided in the USACE HEC-HMS Technical Reference Manual and the section of this manual dedicated to the SCS Curve Number Loss Model

Land Use CN Values
Land Use
Historic .
56 | Good | PavedArea | Gravel | Commercial | SFH-Rural/Medium Density | \icyyccyr ion pensity
(1/4 acre lots)
Brush)
A 30 98 76 89 61 77
B 48 %8 85 92 75 85
c 65 98 89 9% 83 %
o 73 %8 91 95 87 92
/o 9 % % 945 85 91
Basin1d Imp::v'i?u":"ess Soil Type by Percent of Basin Land Use by Percent of Basin (Land Use CN Value)*(Soil Type by Percent of Basin)*(Land Use by Percent of Basin) Sum of CN Values| Composite CN
(%) A B c/o Historic Paved Area | Gravel | Commercial | SFA - Rural/Medium Density | MFH/SFH - High Density [Soil Type] Historic | paved Area | Gravel | Commercial | SFH - Rural/Miedium Density | MFR/SFH - igh Density | Y > Numeer | Value
A 0.00 0.00 0.00 0.00 0.00 0.00 A [ 000
B2.4 770 0.00% | 100.00%| 0.00% 20.03% 79.97% | 000% |  0.00% 0.00% 0.00% B 9,61 7837 | 000 0.00 0.00 0.00 B | 8799 | 87.99
co [ o000 0.00 0.00 0.00 0.00 0.00 ¢/ ["000
A 0.00 0.00 0.00 0.00 0.00 0.00 A | 000
B3.1 700 0.00% | 49.26% | 50.74% 0.00% 0.00% | 0.00%| 0.00% 0.00% 100.00% B 0.00 0.00 0.00 0.00 0.00 4187 B | 4187 | 8804
co [ o000 0.00 0.00 0.00 0.00 4618 ¢/ [4618
A 0.00 0.00 0.00 0.00 0.00 0.00 A | 000
B3.2 700 0.00% | 67.34% | 32.66% 0.00% 0.00% | 0.00%| 0.00% 0.00% 100.00% B 0.00 0.00 0.00 0.00 0.00 57.24 8 | 5724 | 869
co [ o000 0.00 0.00 0.00 0.00 29.72 o [2972
A 0.00 0.00 0.00 0.00 0.00 0.00 A | 000
833 95.0 0.00% | 18.84% | 81.16% 0.00% 100.00% | 0.00% |  0.00% 0.00% 0.00% B 0.00 1846 | 0.00 0.00 0.00 0.00 8 | 1846 | 9800
c/o [ o000 7954 | 0.00 0.00 0.00 0.00 c/o [795a
A 0.00 0.00 0.00 0.00 0.00 0.00 A | 000
B3.4 95.0 0.00% | 18.91% | 81.09% 0.00% 100.00% | 0.00% |  0.00% 0.00% 0.00% B 0.00 1853 | 0.00 0.00 0.00 0.00 B | 1853 | 9800
c/o [ o000 7947 | 0.00 0.00 0.00 0.00 /o [79a7
A 0.00 0.00 0.00 0.00 0.00 0.00 A | 000
B35 520 0.00% | 137% | 98.63% 31.13% 9.01% | 0.00%| 0.00% 0.00% 59.86% B 020 0.12 0.00 0.00 0.00 0.69 8 [ 102 84.64
co 2119 871 0.00 0.00 0.00 53.73 o [8362
A 0.00 0.00 0.00 0.00 0.00 0.00 A | 000
B3.6 95.0 0.00% | 0.00% | 100.00% 0.00% 100.00% | 0.00% |  0.00% 0.00% 0.00% B 0.00 0.00 0.00 0.00 0.00 0.00 8 [ 000 98.00
co [ o000 9800 | 000 0.00 0.00 0.00 ¢/o_[98.00
A 0.00 0.00 0.00 0.00 0.00 0.00 A | 000
B4 547 0.00% | 9158% | 8.42% 17.50% 2131% | 000% |  0.00% 61.10% 0.00% B 773 1912 | 000 0.00 41.97 0.00 8 | 6882 7598
oo [ 10 176 0.00 0.00 437 0.00 o [716
A 0.00 0.00 0.00 0.00 0.00 0.00 A | 000
c 117 0.00% | 100.00%| 0.00% 100.00% 0.00% | 0.00%| 0.00% 0.00% 0.00% B 48.00 0.00 0.00 0.00 0.00 0.00 8 | 4800 4800
co [ o000 0.00 0.00 0.00 0.00 0.00 ¢/ ["000
A 0.00 0.00 0.00 0.00 0.00 0.00 A | 000
a 397 0.00% | 38.51% | 61.49% 17.97% 1680% | 0.00%|  0.00% 65.22% 0.00% B 332 6.34 0.00 0.00 18.84 0.00 B | 2850 | 8034
o [ 763 1013 | 000 0.00 34.09 0.00 ¢/ [s18a
A 0.00 0.00 0.00 0.00 0.00 0.00 A | 000
c21 57.8 0.00% | 59.83% | 40.17% 41.36% 58.64% | 0.00% |  0.00% 0.00% 0.00% B 1188 3338 | 0.00 0.00 0.00 0.00 8 | 4626 | 8081
oo [ 1146 2308 | 0.00 0.00 0.00 0.00 oo [3455
A 0.00 0.00 0.00 0.00 0.00 0.00 A | 000
22 84.7 0.00% | 64.65% | 35.35% 11.39% 88.61% | 0.00%|  0.00% 0.00% 0.00% B 354 5614 | 0.00 0.00 0.00 0.00 B [5968 | 9315
o [ 2 3070 | 0.00 0.00 0.00 0.00 oo [337
A 0.00 0.00 0.00 0.00 0.00 0.00 A | 000
23 254 0.00% | 58.74% | 41.26% 40.96% 4.46% | 0.00%|  0.00% 54.59% 0.00% B 1155 2.57 0.00 0.00 24.05 0.00 8 [3816] 7077
oo [ 1166 1.80 0.00 0.00 19.14 0.00 c/o_[3260
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Curve Number Calculations

Curve Number calculations based on the CN Tables provided in the USACE HEC-HMS Technical Reference Manual and the section of this manual dedicated to the SCS Curve Number Loss Model

Land Use CN Values
Land Use
Hsg | Historic SFH - Rural/Medium Density
(Good | PavedArea | Gravel | Commercial MFH/SFH - High Density
(1/4 acre lots)
Brush)
A 30 98 76 89 61 77
B 48 %8 85 92 75 85
c 65 98 89 9% 83 %
o 73 %8 91 95 87 92
/o 9 % % 945 85 91
Basin1d Imp::v'i?u":"ess Soil Type by Percent of Basin Land Use by Percent of Basin (Land Use CN Value)*(Soil Type by Percent of Basin)*(Land Use by Percent of Basin) Sum of CN Values| Composite CN
(%) A B c/o Historic Paved Area | Gravel | Commercial | SFA - Rural/Medium Density | MFH/SFH - High Density [Soil Type] Historic | paved Area | Gravel | Commercial | SFH - Rural/Miedium Density | MFR/SFH - igh Density | Y > Numeer | Value
A 0.00 0.00 0.00 0.00 0.00 0.00 A [ 000
c2a 30.1 0.00% | 59.84% | 40.16% 33.60% 859% | 0.00%| 0.00% 57.80% 0.00% B 9.65 5.04 0.00 0.00 2594 0.00 8 | 4063 | 7306
oo [ o3t 338 0.00 0.00 1973 0.00 ¢/o [3243
A 0.00 0.00 0.00 0.00 0.00 0.00 A | 000
c2s 754 0.00% | 100.00%| 0.00% 21.79% 7821% | 000% |  0.00% 0.00% 0.00% B 1046 7665 | 0.00 0.00 0.00 0.00 8 | 87a1| s7m
c/o [ o000 0.00 0.00 0.00 0.00 0.00 ¢/ ["000
A 0.00 0.00 0.00 0.00 0.00 0.00 A | 000
c26 345 0.00% | 84.48% | 15.52% 50.65% 24.44% | 000% |  0.00% 24.91% 0.00% B 2054 2024 | 0.00 0.00 1578 0.00 B | 5655 | 6899
o [ saz 372 0.00 0.00 3.29 0.00 co 1243
A 0.00 0.00 0.00 0.00 0.00 0.00 A | 000
27 703 0.00% | 100.00%| 0.00% 27.41% 7259% | 0.00% |  0.00% 0.00% 0.00% B 13.16 7114 | 000 0.00 0.00 0.00 B | 8429 | 8429
c/o [ o000 0.00 0.00 0.00 0.00 0.00 ¢/ ["000
A 0.00 0.00 0.00 0.00 0.00 0.00 A | 000
b11 302 0.00% | 100.00%| 0.00% 38.13% 1099% | 0.00%|  0.00% 50.88% 0.00% B 1830 1077 | 000 0.00 38.16 0.00 8 | 6723 | 6723
co [ o000 0.00 0.00 0.00 0.00 0.00 ¢/ ["000
A 0.00 0.00 0.00 0.00 0.00 0.00 A | 000
b12 365 0.00% | 100.00%| 0.00% 24.30% 1435% | 0.00%|  0.00% 6136% 0.00% B 1166 1406 | 0.00 0.00 46.02 0.00 8 | 7174 | 774
co [ o000 0.00 0.00 0.00 0.00 0.00 ¢/ ["000
A 0.00 0.00 0.00 0.00 0.00 0.00 A | 000
02 794 0.00% | 100.00%| 0.00% 17.35% 82.65% | 0.00% |  0.00% 0.00% 0.00% B 833 8099 | 000 0.00 0.00 0.00 B | 8932 8932
co [ o000 0.00 0.00 0.00 0.00 0.00 ¢/ ["000
A 0.00 0.00 0.00 0.00 0.00 0.00 A | 000
£11 403 0.00% | 100.00%| 0.00% 39.39% 1250% | 0.00%|  0.00% 48.02% 0.00% B 1891 1234 | 000 0.00 36.01 0.00 8 | 6726 | 67.26
co [ o000 0.00 0.00 0.00 0.00 0.00 ¢/ ["000
A 0.00 0.00 0.00 0.00 0.00 0.00 A | 000
£12 79.1 0.00% | 100.00%| 0.00% 17.65% 82.35% | 0.00% | 0.00% 0.00% 0.00% B 847 8071 | 000 0.00 0.00 0.00 8 | 8918 | 8918
co [ o000 0.00 0.00 0.00 0.00 0.00 ¢/ ["000
A 0.00 0.00 0.00 0.00 0.00 0.00 A | 000
os1 195 0.00% | 100.00%| 0.00% 70.99% 0.00% | 0.00%| 0.00% 29.01% 0.00% B 34.08 0.00 0.00 0.00 21.76 0.00 B | 5583 | 5583
co [ o000 0.00 0.00 0.00 0.00 0.00 ¢/ ["000
A 0.00 0.00 0.00 0.00 0.00 0.00 A | 000
0s2 55.0 0.00% | 83.20% | 16.80% 0.00% 0.00% | 0.00%| 0.00% 100.00% 0.00% B 0.00 0.00 0.00 0.00 62.40 0.00 8 | 6240 | 7668
¢o [ 000 0.00 0.00 0.00 14.28 0.00 cp 1428
A 0.00 0.00 0.00 0.00 0.00 0.00 A | 000
0s3 256 0.00% | 0.00% | 100.00% 72.93% 000% | 0.19%|  0.00% 0.00% 26.88% B 0.00 0.00 0.00 0.00 0.00 0.00 8 [ 000 74.95
cp [ 5032 0.00 0.17 0.00 0.00 24.46 cp [7ass
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Project Name: West Mountain - F1 - 10W
Prepared By: JNS

Curve Number and Initial Abstraction Adjustment Calculations

Curve Number adjustment calculations based on the Calculations presented in "A Pragmatic Slope-Adjusted Curve Number Model to Reduce Uncertainty in
Predicting Flood Runoff from Steep Watershed" by Ajmal, et .al., dated May 21, 2020

Sub-Basin Data Default SCS Calculation (20% initial abstraction) Adjusted SCS Calculations (5% initial abstraction
Basin Id Basin Izkrea N Maximum Potential Retention, S Initial Abstraction oN Maximum Potential Retention, S | Initial Abstraction
(mi%) (in) (in) (in) (in)

Ad.1 0.003289 71.04 4.077 0.815 89.16 1.216 0.061
A4.2 0.000757 98.00 0.204 0.041 99.17 0.084 0.004
A4.3 0.011452 73.71 3.566 0.713 90.06 1.104 0.055

B 0.008799 81.26 2.306 0.461 92.70 0.787 0.039
B1.1 0.003897 85.56 1.688 0.338 94.28 0.606 0.030
B1.2 0.002715 82.62 2.103 0.421 93.20 0.730 0.036
B1.3 0.006273 74.89 3.354 0.671 90.46 1.055 0.053
B1.4 0.001397 82.99 2.050 0.410 93.33 0.715 0.036
B1.5 0.001852 86.26 1.593 0.319 94.54 0.577 0.029
B2.1 0.012140 83.66 1.953 0.391 93.58 0.686 0.034
B2.2 0.000816 94.21 0.615 0.123 97.62 0.243 0.012
B2.3 0.000307 94.11 0.625 0.125 97.59 0.247 0.012
B2.4 0.000622 87.99 1.365 0.273 95.20 0.505 0.025
B3.1 0.005536 88.04 1.358 0.272 95.22 0.502 0.025
B3.2 0.004751 86.96 1.500 0.300 94.81 0.548 0.027
B3.3 0.000523 98.00 0.204 0.041 99.17 0.084 0.004
B3.4 0.000437 98.00 0.204 0.041 99.17 0.084 0.004
B3.5 0.001763 84.64 1.814 0.363 93.94 0.645 0.032
B3.6 0.000241 98.00 0.204 0.041 99.17 0.084 0.004

B4 0.006949 75.98 3.162 0.632 90.84 1.009 0.050

C 0.002679 48.00 10.833 2.167 82.07 2.184 0.109

Cl 0.004562 80.34 2.447 0.489 92.37 0.826 0.041
C2.1 0.001224 80.81 2.375 0.475 92.54 0.806 0.040
C2.2 0.000634 93.15 0.735 0.147 97.20 0.288 0.014
C2.3 0.005373 70.77 4.131 0.826 89.06 1.228 0.061
C2.4 0.001647 73.06 3.688 0.738 89.83 1.132 0.057
C2.5 0.000242 87.11 1.480 0.296 94.86 0.542 0.027
C2.6 0.002163 68.99 4.496 0.899 88.47 1.303 0.065
C2.7 0.000755 84.29 1.863 0.373 93.81 0.660 0.033
D1.1 0.006129 67.23 4.874 0.975 87.90 1.376 0.069
D1.2 0.004279 71.74 3.939 0.788 89.39 1.187 0.059

D2 0.000501 89.32 1.195 0.239 95.71 0.448 0.022
E1.1 0.004034 67.26 4.867 0.973 87.91 1.375 0.069
E1.2 0.000470 89.18 1.214 0.243 95.65 0.455 0.023
0S1 0.001447 55.83 7.911 1.582 84.35 1.855 0.093
0S2 0.003786 76.68 3.041 0.608 91.08 0.979 0.049
0S3 0.006417 74.95 3.342 0.668 90.48 1.052 0.053
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Project Name: West Mountain - F1 - 10W
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Lag Time Calculations (TLag)

I 100-year 24-hr Precipitation Depth (P,)=  1.36

Sub-Basin Data Initial or Overland Flow Time Channelized Flow Time Overall Flow Time
Basin Roughness  Length Elev Slope T; Length Elev Slope Velocity T; Comp. FinalTyq
Basin Id Area (Ac) | Coefficient (ft)  Change (%) (min) (ft)  Change (%) (FPS) (min) T, Lag Time (min)
A4.1 2.11 0.240 300 40 13.2 24.78 545 25 4.6 3.46 2.6 27.4 16.4 16.4
A4.2 0.48 0.011 37 2 6.1 0.54 495 17 3.4 2.99 2.8 3.3 2.0 5.0
A4.3 7.33 0.240 300 19 6.3 33.24 566 36 6.4 4.07 2.3 35.6 21.3 21.3
B 5.63 0.240 153 12 7.8 17.81 1043 46 4.4 3.39 5.1 22.9 13.8 13.8
B1.1 2.49 0.011 17 1 3.0 0.37 1452 52 3.5 3.04 8.0 8.3 5.0 5.0
B1.2 1.74 0.011 17 1 3.0 0.37 1440 52 3.6 3.05 7.9 8.2 4.9 5.0
B1.3 4.02 0.240 270 16 5.9 31.38 566 15 2.7 2.63 3.6 35.0 21.0 21.0
B1.4 0.89 0.011 13 0 3.1 0.31 645 23 3.6 3.07 3.5 3.8 2.3 5.0
B1.5 1.19 0.011 13 0 3.1 0.31 644 23 3.5 3.04 3.5 3.8 2.3 5.0
B2.1 7.77 0.240 300 14 4.7 37.56 392 35 8.9 4.82 1.4 38.9 23.4 23.4
B2.2 0.52 0.011 61 2 3.3 1.03 525 9 1.7 2.11 4.1 5.2 3.1 5.0
B2.3 0.20 0.011 16 0 1.3 0.52 453 10 2.2 2.40 3.1 3.7 2.2 5.0
B2.4 0.40 0.011 75 2 2.7 1.32 640 15 2.3 2.47 4.3 5.6 3.4 5.0
B3.1 3.54 0.011 300 5 1.7 4.81 700 43 6.1 4.00 2.9 7.7 4.6 5.0
B3.2 3.04 0.011 300 9 3.0 3.81 545 30 5.5 3.79 2.4 6.2 3.7 5.0
B3.3 0.33 0.011 19 1 2.6 0.44 434 21 4.8 3.55 2.0 2.5 1.5 5.0
B3.4 0.28 0.011 19 1 2.6 0.44 452 21 4.6 3.48 2.2 2.6 1.6 5.0
B3.5 1.13 0.011 260 36 13.8 1.84 10 1 5.0 3.61 0.0 1.9 1.1 5.0
B3.6 0.15 0.011 16 1 3.1 0.36 325 20 6.0 3.95 1.4 1.7 1.0 5.0
B4 4.45 0.011 248 9 3.7 3.00 846 34 4.0 3.21 4.4 7.4 4.4 5.0
C 1.71 0.240 41 6 14.6 4.84 71 8 11.3 5.42 0.2 5.1 3.0 5.0
Cl 2.92 0.240 156 11 6.7 19.23 422 35 8.3 4.65 1.5 20.7 12.4 12.4
C2.1 0.78 0.011 24 1 4.2 0.44 894 45 5.0 3.60 4.1 4.6 2.7 5.0
C2.2 0.41 0.011 24 1 4.2 0.44 904 44 4.8 3.54 4.3 4.7 2.8 5.0
C2.3 3.44 0.240 300 20 6.7 32.57 460 27 5.9 3.91 2.0 34.5 20.7 20.7
C2.4 1.05 0.240 286 19 6.6 31.39 177 3 1.7 2.10 14 32.8 19.7 19.7
C2.5 0.16 0.011 22 0 1.4 0.65 156 3 2.1 2.31 1.1 1.8 1.1 5.0
C2.6 1.38 0.240 282 17 6.0 32.27 387 7 1.8 2.17 3.0 35.2 21.1 21.1
C2.7 0.48 0.011 26 1 1.9 0.64 410 6 1.3 1.87 3.7 4.3 2.6 5.0
D1.1 3.92 0.011 300 17 5.7 2.95 482 41 8.5 4.71 1.7 4.7 2.8 5.0
D1.2 2.74 0.240 253 24 9.5 24.68 281 11 3.9 3.17 1.5 26.2 15.7 15.7
D2 0.32 0.011 36 1 2.8 0.72 731 55 7.5 4.41 2.8 3.5 2.1 5.0
E1l.1 2.58 0.240 300 42 14.0 24.20 369 30 8.1 4.60 1.3 25.5 15.3 15.3
E1.2 0.30 0.011 25 2 6.0 0.40 702 52 7.4 4.39 2.7 3.1 1.8 5.0
0S1 0.93 0.240 198 16 8.1 21.63 110 24 21.8 7.54 0.2 21.9 13.1 13.1
0S2 2.42 0.240 96 9 8.9 11.66 93 15 16.6 6.57 0.2 11.9 7.1 7.1
0S3 4.11 0.240 300 36 12.0 25.74 620 26 4.2 3.30 3.1 28.9 17.3 17.3
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Reach Time of Concentration Calculations (Tc)
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esign

10200 E. Girard Ave, A-314
Denver, CO 80231
ph. 303.632.8867

Element Information Channelized Flow Path 1 Overall Flow Time
Element ID Notes Length (ft) Elev Slope Paved? Velocity T_c Com.p. T
Change (%) (FPS) (min) (min)
Swale conveying B1.1, B1.2, B1.3, B1.4, B1.5, B2.1, B2.2, B2.3, and B2.4 4.4% 3.39 51 51
SWALE B runoff to Pond B 1043 46 N
SWALE B2.1 Swale conveying B1.1, B1.2, B1.3, B1.4. and B1.5 runoff to DP B2.3 277 22 7.9% N 4.55 1.0 1.0

1/30/2026



Project: West Mountain - F1 - 10W
Prepared by: JNS

Date: 1/12/2026

HEC-HMS Flow results

Existing Conditions

Proposed Conditions

Percent

Element Area (Ac) X Q5 (CFS) | Q100 (CFS)
Imperviousness

A4.1 2.11 5% 0.5 1.9
A4.2 0.48 5% 0.2 0.9
A4.3 7.33 5% 2.2 7.2

B 5.63 5% 2.1 7.4
B1.1 2.49 5% 1.2 4.7
B1.2 1.74 5% 0.7 3.0
B1.3 4.02 5% 1.1 3.8
B1.4 0.89 5% 0.4 1.6
B1.5 1.19 5% 0.5 2.0
B2.1 7.77 5% 1.9 6.4
B2.2 0.52 5% 0.2 0.8
B2.3 0.20 5% 0.1 0.3
B2.4 0.40 5% 0.1 0.6
B3.1 3.54 5% 1.6 6.3
B3.2 3.04 5% 13 5.2
B3.3 0.33 5% 0.2 0.6
B3.4 0.28 5% 0.1 0.5
B3.5 1.13 5% 0.7 25
B3.6 0.15 5% 0.1 0.3

B4 4.45 5% 1.6 6.9

C 1.71 5% 0.6 2.6

C1 2.92 5% 1.0 3.6
c2.1 0.78 5% 0.3 1.3
C2.2 0.41 5% 0.2 0.7
c2.3 3.44 5% 0.9 3.0
C2.4 1.05 5% 0.3 0.9
C2.5 0.16 5% 0.0 0.2
C2.6 1.38 5% 0.3 1.1
c2.7 0.48 5% 0.2 0.8
D1.1 3.92 5% 14 5.9
D1.2 2.74 5% 0.6 25

D2 0.32 5% 0.1 0.5
E1l.1 2.58 5% 0.6 2.3
E1.2 0.30 5% 0.1 0.5
0s1 0.93 5% 0.2 0.9
0S2 2.42 5% 0.8 3.4
0S3 4.11 5% 1.5 4.9

Percent
Element | Area (Ac) | Imperviousness | Q5 (CFS) | Q100 (CFS)

A4l 2.11 42.8% 0.8 2.7
A4.2 0.48 95.0% 0.9 2.0
A4.3 7.33 32.0% 2.8 8.6

B 5.63 47.0% 3.2 9.8
B1.1 2.49 64.8% 2.6 7.5
B1.2 1.74 51.6% 1.6 4.9
B1.3 4.02 25.6% 1.6 4.9
B1.4 0.89 61.6% 0.8 2.6
B1.5 1.19 70.6% 1.3 3.7
B2.1 7.77 55.7% 3.9 10.6
B2.2 0.52 87.3% 0.8 1.9
B2.3 0.20 86.0% 0.3 0.7
B2.4 0.40 77.0% 0.4 1.2
B3.1 3.54 70.0% 4.1 11.2
B3.2 3.04 70.0% 3.4 9.6
B3.3 0.33 95.0% 0.6 1.3
B3.4 0.28 95.0% 0.5 1.0
B3.5 1.13 52.0% 1.2 3.4
B3.6 0.15 95.0% 0.2 0.5
B4 4.45 54.7% 33 10.9

C 1.71 11.7% 0.6 2.6
C1 2.92 39.7% 1.7 5.4
c2.1 0.78 57.8% 0.7 2.1
C2.2 0.41 84.7% 0.6 14
c23 3.44 25.4% 1.2 3.9
C24 1.05 30.1% 0.4 1.2
c25 0.16 75.4% 0.1 0.4
C2.6 1.38 34.5% 0.5 1.5
Cc2.7 0.48 70.3% 0.5 15
D1.1 3.92 30.2% 2.2 8.1
D1.2 2.74 36.5% 1.1 3.7
D2 0.32 79.4% 0.4 1.1
El.1 2.58 40.3% 0.9 3.2
E1.2 0.30 79.1% 0.4 1.1
0s1 0.93 19.5% 0.3 1
0S2 2.42 55.0% 1.6 5.5
0S3 4.11 22.6% 1.7 5.5




Project: West Mountain - F1 - 10W

Prepared by: JNS

Date: Hit#itHH

HEC-HMS Flow results

OUTFALL ELEMENT

Existing Conditions

Proposed Conditions

Element Area (Ac) Per_cent Q5 (CFS) | Q100 (CFS)
Imperviousness

A4_OUT - - 2.8 9.3
A4.1 2.11 5% 0.5 1.9
A4.2 0.48 5% 0.2 0.9
A4.3 7.33 5% 2.2 7.2
B 5.63 5% 2.1 7.4
B1.1 2.49 5% 1.2 4.7
B1.2 1.74 5% 0.7 3.0
B1.3 4.02 5% 1.1 3.8
B1.4 0.89 5% 0.4 1.6
B1.5 1.19 5% 0.5 2.0
B2.1 7.77 5% 1.9 6.4
B2.2 0.52 5% 0.2 0.8
B2.3 0.20 5% 0.1 0.3
B2.4 0.40 5% 0.1 0.6
B3.1 3.54 5% 1.6 6.3
B3.2 3.04 5% 1.3 5.2
B3.3 0.33 5% 0.2 0.6
B3.4 0.28 5% 0.1 0.5
B3.5 1.13 5% 0.7 2.5
B3.6 0.15 5% 0.1 0.3
B4 4.45 5% 1.6 6.9
C 1.71 5% 0.6 2.6
C1l 2.92 5% 1.0 3.6
C2.1 0.78 5% 0.3 13
C2.2 0.41 5% 0.2 0.7
C2.3 3.44 5% 0.9 3.0
C2.4 1.05 5% 0.3 0.9
C2.5 0.16 5% 0.0 0.2
C2.6 1.38 5% 0.3 1.1
C2.7 0.48 5% 0.2 0.8
DP_A4.3 - - 3.3 11.4
DP_B1.5 - - 3.1 12.4
DP_B2.3 - - 5.0 15.1
DP_B3.6 - - 3.9 15.4
D1.1 3.92 5% 1.4 5.9
D1.2 2.74 5% 0.6 2.5
D2 0.32 5% 0.1 0.5
E1.1 2.58 5% 0.6 2.3
E1.2 0.30 5% 0.1 0.5
LELAND CREEK > > 5.6 20
0S1 0.93 5% 0.2 0.9
0S2 2.42 5% 0.8 3.4
0S2_0ouT - - 0.8 3.4
0S3 411 5% 1.5 4.9
0S3_0ouT - - 11.5 40.8
POND_B - - 10.1 37
POND_C - - 3.1 10.6
SWALE B - - 5.0 15.1
SWALE B2.1 - - 2.9 11.8

Percent
Imperviousness

Element Area (Ac) Q5 (CFS) [ Q100 (CFS)
A4_OUT - - 0.0 4.0
A4.1 2.11 42.8% 0.8 2.7
A4.2 0.48 95.0% 0.9 2.0
A4.3 7.33 32.0% 2.8 8.6
B 5.63 47.0% 3.2 9.8
B1.1 2.49 64.8% 2.6 7.5
B1.2 1.74 51.6% 1.6 4.9
B1.3 4.02 25.6% 1.6 4.9
B1.4 0.89 61.6% 0.8 2.6
B1.5 1.19 70.6% 1.3 3.7
B2.1 7.77 55.7% 3.9 10.6
B2.2 0.52 87.3% 0.8 1.9
B2.3 0.20 86.0% 0.3 0.7
B2.4 0.40 77.0% 0.4 1.2
B3.1 3.54 70.0% 4.1 11.2
B3.2 3.04 70.0% 3.4 9.6
B3.3 0.33 95.0% 0.6 1.3
B3.4 0.28 95.0% 0.5 1.0
B3.5 1.13 52.0% 1.2 3.4
B3.6 0.15 95.0% 0.2 0.5
B4 4.45 54.7% 33 10.9
C 1.71 11.7% 0.6 2.6
Cl 2.92 39.7% 1.7 5.4
C2.1 0.78 57.8% 0.7 2.1
C2.2 0.41 84.7% 0.6 1.4
C2.3 3.44 25.4% 1.2 3.9
C2.4 1.05 30.1% 0.4 1.2
C2.5 0.16 75.4% 0.1 0.4
C2.6 1.38 34.5% 0.5 1.5
C2.7 0.48 70.3% 0.5 1.5
DP_A4.3 - - 0.1 5.3
DP_B1.5 - - 6.8 20.3
DP_B2.3 - - 8.9 26.5
DP_B3.6 - - 9.9 27
D1.1 3.92 30.2% 2.2 8.1
D1.2 2.74 36.5% 1.1 3.7
D2 0.32 79.4% 0.4 1.1
E1.1 2.58 40.3% 0.9 3.2
E1.2 0.30 79.1% 0.4 1.1
LELAND CREEK s s 4.1 14.5

0S1 0.93 19.5% 0.3 1

0S2 2.42 55.0% 1.6 5.5
0S2_OuT - - 1.6 5.5
0S3 4.11 22.6% 1.7 5.5
0S3_OuT - - 2.6 28.8
POND_B - - 1.3 25.8
POND_C - - 0.1 7.2
SWALE B - - 8.9 26.5
SWALE B2.1 - - 6.5 19.6




APPENDIX C

HYDRAULIC CALCULATIONS

Street Inlet Calculations — MHFD Inlet vé6.00

Area Inlet Capacity Calculations - Hydraflow Express
Curb Cut Capacity Calculations - Hydraflow Express
Swale Calculations - Hydraflow Express
Culvert Capacity Calculations - Hydraflow Express

StormCAD Key Map
StormCAD Output Tables



MHFD-Inlet, Version 6.00 (August 2025)

INLET MANAGEMENT

Project: Grand Park - 10W

Minor: 5-year

Major: 100-year

Worksheet Protected

INLET NAME Inlet A4.1 Inlet A4.2

Inlet Application (Street or Area) STREET STREET

Hydraulic Condition On Grade On Grade

Inlet Type CDOT Type R Curb Opening CDOT Type R Curb Opening

Number of Inlet Units 2 2
USER-DEFINED INPUT

User-Defined Peak Flows

Minor Peak Flow, Q (cfs) 0.80 0.90

Major Peak Flow, Q (cfs) 2.70 2.00

Bypass (Carry-Over) Flow from Upstream

Inlets must be organized from upstream (left) to downstream (right) in order for

Receive Bypass Flow from:

No Bypass Flow Received

No Bypass Flow Received

Bypass Flow Description (Optional):

by

pass

Minor Bypass Flow Received, Q, (cfs) 0.00 0.00
Major Bypass Flow Received, Q, (cfs) 0.00 0.00
CALCULATED OUTPUT
Minor Total Design Peak Flow, Q (cfs) 0.80 0.90
Major Total Design Peak Flow, Q (cfs) 2.70 2.00
Minor Inlet Interception Capacity, Q, (cfs) 0.80 0.90
Major Inlet Interception Capacity, Q, (cfs) 2.70 2.00
Minor Flow Bypassed Downstream, Qb (cfs) 0.00 0.00
Major Flow Bypassed Downstream, Qb (cfs) 0.00 0.00
Minor Flow Capture Percentage, C% 100% 100%
Major Flow Capture Percentage, C% 100% 100%




MHFD-Inlet, Version 6.00 (August 2025,
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: Grand Park - 10W

Inlet ID: Inlet A4.1

Heurs

Gutter Geometry:

Maximum Allowable Width for Spread Behind Curb Teack = 26.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.013
Height of Curb at Gutter Flow Line Heurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 14.0 ft
Gutter Width W= 1.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.030 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTReET = 0.013
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tyax =| 9.0 [ 14.0 |ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dwax =[ 4.0 | 10.2 |inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no) 0 0
MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qaitow = 4.2 [ 13.0 | cfs

Minor storm max. allowable capacity GOOD - greater than the design peak flow of 0.80 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 2.70 cfs on sheet 'Inlet Management'

MHFD-Inlet_v6.00 - Grand Park 10&11W (A-Basins).xIsm, Inlet A4.1

1/8/2026, 11:24 AM



Design Information (Input
CDOT Type R Curb Opening

MINOR

MAJOR

Type of Inlet Type =|CDOT Type R Curb Opening

Local Depression (additional to continuous gutter depression 'a") aocaL = 5.0 5.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 2 2

Length of a Single Unit Inlet (Grate or Curb Opening) = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) W, N/A N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) G (G) = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) G (O = 0.10 0.10

Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR

Total Inlet Interception Capacity Q.= 0.8 2.7 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) b = 0.0 0.0 cfs
|Capture Percentage = Q./Q, C% = 100 100 %

MHFD-Inlet_v6.00 - Grand Park 10&11W (A-Basins).xIsm, Inlet A4.1

1/8/2026, 11:24 AM



MHFD-Inlet, Version 6.00 (August 2025,
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: Grand Park - 10W

Inlet ID: Inlet A4.2

Heurs

Gutter Geometry:

Maximum Allowable Width for Spread Behind Curb Teack = 26.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.013
Height of Curb at Gutter Flow Line Heurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 14.0 ft
Gutter Width W= 1.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.030 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTReET = 0.013
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tyax =| 9.0 [ 14.0 |ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dwax =[ 4.0 | 10.2 |inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no) 0 0
MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qaitow = 4.2 [ 13.0 | cfs

Minor storm max. allowable capacity GOOD - greater than the design peak flow of 0.90 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 2.00 cfs on sheet 'Inlet Management'

MHFD-Inlet_v6.00 - Grand Park 10&11W (A-Basins).xIsm, Inlet A4.2

1/8/2026, 11:24 AM



Design Information (Input
CDOT Type R Curb Opening

MINOR

MAJOR

Type of Inlet Type =|CDOT Type R Curb Opening

Local Depression (additional to continuous gutter depression 'a") aocaL = 5.0 5.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 2 2

Length of a Single Unit Inlet (Grate or Curb Opening) = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) W, N/A N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) G (G) = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) G (O = 0.10 0.10

Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR

Total Inlet Interception Capacity Q.= 0.9 2.0 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) b = 0.0 0.0 cfs
|Capture Percentage = Q./Q, C% = 100 100 %

MHFD-Inlet_v6.00 - Grand Park 10&11W (A-Basins).xIsm, Inlet A4.2

1/8/2026, 11:24 AM



MHFD-Inlet, Version 6.00 (August 2025)

INLET MANAGEMENT

Project: Grand Park - 10W

Minor: 5-year

Major: 100-year

Worksheet Protected

INLET NAME Inlet B1.1 Inlet B1.2 Inlet B1.4

Inlet Application (Street or Area) STREET STREET STREET

Hydraulic Condition On Grade On Grade In Sump

Inlet Type CDOT Type R Curb Opening CDOT Type R Curb Opening CDOT Type R Curb Opening

Number of Inlet Units 2 2 2
USER-DEFINED INPUT

User-Defined Peak Flows

Minor Peak Flow, Q (cfs) 2.60 1.60 0.80

Major Peak Flow, Q (cfs) 7.50 4.90 2.60

Bypass (Carry-Over) Flow from Upstream

Inlets must be organized from upstream

left) to downstream (right) in order for bypass flows to be linked.

Receive Bypass Flow from:

No Bypass Flow Received

No Bypass Flow Received

User-Defined

Bypass Flow Description (Optional): B1.1 & B1.2
Minor Bypass Flow Received, Q, (cfs) 0.00 0.00 0.00
Major Bypass Flow Received, Q, (cfs) 0.00 0.00 1.64
CALCULATED OUTPUT

Minor Total Design Peak Flow, Q (cfs) 2.60 1.60 0.80
Major Total Design Peak Flow, Q (cfs) 7.50 4.90 4.24
Minor Inlet Interception Capacity, Q, (cfs) 2.60 1.60 3.93
Major Inlet Interception Capacity, Q, (cfs) 6.02 4.73 5.84
Minor Flow Bypassed Downstream, Qb (cfs) 0.00 0.00 N/A
Major Flow Bypassed Downstream, Qb (cfs) 1.48 0.17 N/A
Minor Flow Capture Percentage, C% 100% 100% 100%
Major Flow Capture Percentage, C% 80% 97% 100%




MHFD-Inlet, Version 6.00 (August 2025)

INLET MANAGEMENT

'roject: Grand Park - 10W
Minor: 5-year
Major: 100-year

Worksheet Protected

INLET NAME Inlet B1.5 Inlet B2.2 Inlet B2.3

Inlet Application (Street or Area) STREET STREET STREET

Hydraulic Condition In Sump In Sump On Grade

Inlet Type CDOT Type R Curb Opening CDOT Type R Curb Opening CDOT Type R Curb Opening

Number of Inlet Units 1 1 1
USER-DEFINED INPUT

User-Defined Peak Flows

Minor Peak Flow, Q (cfs) 1.30 0.80 0.30

Major Peak Flow, Q (cfs) 3.70 1.90 0.70

Bypass (Carry-Over) Flow from Upstream 1

Receive Bypass Flow from:

No Bypass Flow Received

No Bypass Flow Received

No Bypass Flow Received

Bypass Flow Description (Optional):

Minor Bypass Flow Received, Q (cfs) 0.00 0.00 0.00
Major Bypass Flow Received, Q, (cfs) 0.00 0.00 0.00
CALCULATED OUTPUT
Minor Total Design Peak Flow, Q (cfs) 1.30 0.80 0.30
Major Total Design Peak Flow, Q (cfs) 3.70 1.90 0.70
Minor Inlet Interception Capacity, Q, (cfs) 2.76 2.76 0.30
Major Inlet Interception Capacity, Q, (cfs) 9.87 5.37 0.70
Minor Flow Bypassed Downstream, Qb (cfs) N/A N/A 0.00
Major Flow Bypassed Downstream, Qb (cfs) N/A N/A 0.00
Minor Flow Capture Percentage, C% 100% 100% 100%
Major Flow Capture Percentage, C% 100% 100% 100%




MHFD-Inlet, Version 6.00 (August 2025)

INLET MANAGEMENT

'roject: Grand Park - 10W
Minor: 5-year
Major: 100-year

Worksheet Protected

INLET NAME Inlet B2.4 Inlet B3.3 Inlet B3.4

Inlet Application (Street or Area) STREET STREET STREET

Hydraulic Condition On Grade In Sump In Sump

Inlet Type CDOT Type R Curb Opening CDOT Type R Curb Opening CDOT Type R Curb Opening

Number of Inlet Units 1 1 1
USER-DEFINED INPUT

User-Defined Peak Flows

Minor Peak Flow, Q (cfs) 0.40 0.60 0.50

Major Peak Flow, Q (cfs) 1.20 1.30 1.00

Bypass (Carry-Over) Flow from Upstream 1

Receive Bypass Flow from:

No Bypass Flow Received

No Bypass Flow Received

No Bypass Flow Received

Bypass Flow Description (Optional):

Minor Bypass Flow Received, Q (cfs) 0.00 0.00 0.00
Major Bypass Flow Received, Q, (cfs) 0.00 0.00 0.00
CALCULATED OUTPUT
Minor Total Design Peak Flow, Q (cfs) 0.40 0.60 0.50
Major Total Design Peak Flow, Q (cfs) 1.20 1.30 1.00
Minor Inlet Interception Capacity, Q, (cfs) 0.40 2.76 2.76
Major Inlet Interception Capacity, Q, (cfs) 1.20 5.37 3.81
Minor Flow Bypassed Downstream, Qb (cfs) 0.00 N/A N/A
Major Flow Bypassed Downstream, Qb (cfs) 0.00 N/A N/A
Minor Flow Capture Percentage, C% 100% 100% 100%
Major Flow Capture Percentage, C% 100% 100% 100%




MHFD-Inlet, Version 6.00 (August 2025)

INLET MANAGEMENT

'roject: Grand Park - 10W
Minor: 5-year
Major: 100-year

Worksheet Protected

INLET NAME Inlet B3.5 Inlet B3.6

Inlet Application (Street or Area) STREET STREET

Hydraulic Condition On Grade On Grade

Inlet Type CDOT Type R Curb Opening CDOT Type R Curb Opening

Number of Inlet Units 2 1
USER-DEFINED INPUT

User-Defined Peak Flows

Minor Peak Flow, Q (cfs) 0.80 0.20

Major Peak Flow, Q (cfs) 2.20 0.50

Bypass (Carry-Over) Flow from Upstream 1

Receive Bypass Flow from:

No Bypass Flow Received

No Bypass Flow Received

Bypass Flow Description (Optional):

Minor Bypass Flow Received, Q (cfs) 0.00 0.00
Major Bypass Flow Received, Q, (cfs) 0.00 0.00
CALCULATED OUTPUT
Minor Total Design Peak Flow, Q (cfs) 0.80 0.20
Major Total Design Peak Flow, Q (cfs) 2.20 0.50
Minor Inlet Interception Capacity, Q, (cfs) 0.80 0.20
Major Inlet Interception Capacity, Q, (cfs) 2.20 0.50
Minor Flow Bypassed Downstream, Qb (cfs) 0.00 0.00
Major Flow Bypassed Downstream, Qb (cfs) 0.00 0.00
Minor Flow Capture Percentage, C% 100% 100%
Major Flow Capture Percentage, C% 100% 100%




(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: Grand Park - 10W
Inlet ID: Inlet B1.1

3? o
Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 7.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Neack = 0.013
Height of Curb at Gutter Flow Line Hcurs = 4,00 inches
Distance from Curb Face to Street Crown Tcrown = 13.0 ft
Gutter Width W= 1.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.015 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET = 0.013

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm Tyax = 13.0 13.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm duax = 4.0 5.7 inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no) 0 0
MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qatiow =| 7.6 | 7.6 |cfs
Minor storm max. allowable capacity GOOD - greater than the design peak flow of 2.60 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 7.50 cfs on sheet 'Inlet Management'

MHFD-Inlet_v6.00 - Grand Park 10&11W (B-Basins).xlsm, Inlet B1.1 1/8/2026, 11:56 AM



INLET ON A CONTINUOUS GRADE

MHFD-Inlet, Version 6.00 (August 2025)

f——1Lo (C)——

H-Curb

H-Wert
’w
o
S

Design Information (Input)

‘ CDOT Type R Curb Opening E

MINOR

MAJOR

Type of Inlet Type =[CDOT Type R Curb Opening

Local Depression (additional to continuous gutter depression 'a") ALocaL 5.0 5.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 2 2

Length of a Single Unit Inlet (Grate or Curb Opening) L, = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) W, = N/A N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) G (G) = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) G (O = 0.10 0.10

Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR

Total Inlet Interception Capacity Q. = 2.6 6.0 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Q= 0.0 1.5 cfs
Capture Percentage = Q./Q, C% = 100 80 %

MHFD-Inlet_v6.00 - Grand Park 10&11W (B-Basins).xlsm, Inlet B1.1

1/8/2026, 11:56 AM



(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: Grand Park - 10W
Inlet ID: Inlet B1.2

3? o
Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 3.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Neack = 0.013
Height of Curb at Gutter Flow Line Hcurs = 4,00 inches
Distance from Curb Face to Street Crown Tcrown = 13.0 ft
Gutter Width W= 2.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.014 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET = 0.013

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm Tyax = 13.0 13.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm duax = 4.0 4.7 inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no) 0 0
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qatiow =| 4.9 | 8.2 |cfs
Minor storm max. allowable capacity GOOD - greater than the design peak flow of 1.60 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 4.90 cfs on sheet 'Inlet Management'

MHFD-Inlet_v6.00 - Grand Park 10&11W (B-Basins).xlsm, Inlet B1.2 1/8/2026, 11:56 AM



INLET ON A CONTINUOUS GRADE

MHFD-Inlet, Version 6.00 (August 2025)

f——1Lo (C)——

H-Curb

H-Wert
’w
o
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Design Information (Input)

‘ CDOT Type R Curb Opening E

MINOR

MAJOR

Type of Inlet Type =[CDOT Type R Curb Opening

Local Depression (additional to continuous gutter depression 'a") ALocaL 5.0 5.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 2 2

Length of a Single Unit Inlet (Grate or Curb Opening) L, = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) W, = N/A N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) G (G) = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) G (O = 0.10 0.10

Street Hydraulics: OK - Q < Allowable Street Capacity’ MINOR MAJOR

Total Inlet Interception Capacity Q. = 1.6 4.7 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Q= 0.0 0.2 cfs
Capture Percentage = Q./Q, C% = 100 97 %

MHFD-Inlet_v6.00 - Grand Park 10&11W (B-Basins).xlsm, Inlet B1.2

1/8/2026, 11:56 AM



(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Project: Grand Park - 10W

Inlet ID: Inlet B1.4

Heurs

Gutter Geometry:

Maximum Allowable Width for Spread Behind Curb

Side Slope Behind Curb (leave blank for no conveyance credit behind curb)
Manning's Roughness Behind Curb (typically between 0.012 and 0.020)

Height of Curb at Gutter Flow Line

Distance from Curb Face to Street Crown

Gutter Width

Street Transverse Slope

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft)

Street Longitudinal Slope - Enter 0 for sump condition

Manning's Roughness for Street Section (typically between 0.012 and 0.020)

Max. Allowable Spread for Minor & Major Storm
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm
Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition
MAJOR STORM Allowable Capacity is not applicable to Sump Condition

Teack = 3.0 ft
Seack = 0.020 ft/ft
Neack = 0.013
Heurs = 4.00 inches
Tcrown = 13.0 ft
W= 1.00 ft
Sx = 0.020 ft/ft
Sw = 0.083 ft/ft
So = 0.000 ft/ft
NsTREET = 0.013
Minor Storm Major Storm
Tuax = 9.0 13.0 ft
dvax = 4.0 4.7 inches
O O
Minor Storm Major Storm
Qaiow = SUMP SUMP _ |cfs

MHFD-Inlet_v6.00 - Grand Park 10&11W (B-Basins).xlsm, Inlet B1.4

1/8/2026, 11:56 AM



INLET IN A SUMP OR SAG LOCATION

f—Lo (C)—

MHFD-Inlet, Version 6.00 (August 2025)

H-Vert

Design Information (Input)

‘ CDOT Type R Curb Opening

Type of Inlet

Number of Unit Inlets (Grate or Curb Opening)

Water Depth at Flowline (outside of local depression)

Grate Information

Length of a Unit Grate

Width of a Unit Grate

Open Area Ratio for a Grate (typical values 0.15-0.90)
Clogging Factor for a Single Grate (typical value 0.50 - 0.70)
Grate Weir Coefficient (typical value 2.15 - 3.60)

Grate Orifice Coefficient (typical value 0.60 - 0.80)

Curb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

Angle of Throat

Side Width for Depression Pan (typically the gutter width of 2 feet)
Clogging Factor for a Single Curb Opening (typical value 0.10)
Curb Opening Weir Coefficient (typical value 2.3-3.7)

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

Low Head Performance Reduction (Calculated)

Depth for Grate Midwidth

Depth for Curb Opening Weir Equation

Grated Inlet Performance Reduction Factor for Long Inlets

Curb Opening Performance Reduction Factor for Long Inlets
Combination Inlet Performance Reduction Factor for Long Inlets

Total Inlet Interception Capacity (assumes clogged condition)

Local Depression (additional to continuous gutter depression 'a' from above)

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak)

Type =

Aiocal =

No =

Ponding Depth =

L (G) =
W, =
Aratio =
G (G) =
G (G) =
G (G) =

L, (C) =
Hyert =

Htnroat =
Theta

W, =
G (C) =
Gy (O) =
G (O) =

dgrate =

CICurb
RFGrate =

RFcurp =
RF combination =

Q.

Q PEAK REQUIRED

MINOR MAJOR
CDOT Type R Curb Opening
5.00 5.00
2 2
4.0 4.7
MINOR MAJOR
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
MINOR MAJOR
5.00 5.00
6.00 6.00
6.00 6.00
63.40 63.40
1.00 1.00
0.10 0.10
3.60 3.60
0.67 0.67
MINOR MAJOR
N/A N/A
0.25 0.31
N/A N/A
0.79 0.85
N/A N/A
MINOR MAJOR
3.9 5.8
0.8 4.2

inches

inches

Override Depths
feet

feet

feet
inches
inches
degrees
feet

cfs
cfs

MHFD-Inlet_v6.00 - Grand Park 10&11W (B-Basins).xlsm, Inlet B1.4
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(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Project: Grand Park - 10W

Inlet ID: Inlet B1.5

Heurs

Gutter Geometry:

Maximum Allowable Width for Spread Behind Curb

Side Slope Behind Curb (leave blank for no conveyance credit behind curb)
Manning's Roughness Behind Curb (typically between 0.012 and 0.020)

Height of Curb at Gutter Flow Line

Distance from Curb Face to Street Crown

Gutter Width

Street Transverse Slope

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft)

Street Longitudinal Slope - Enter 0 for sump condition

Manning's Roughness for Street Section (typically between 0.012 and 0.020)

Max. Allowable Spread for Minor & Major Storm
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm
Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition
MAJOR STORM Allowable Capacity is not applicable to Sump Condition

Teack = 17.0 ft
Seack = 0.020 ft/ft
Neack = 0.013
Heurs = 4.00 inches
Tcrown = 13.0 ft
W= 1.00 ft
Sx = 0.020 ft/ft
Sw = 0.083 ft/ft
So = 0.000 ft/ft
NsTREET = 0.013
Minor Storm Major Storm
Tuax = 9.0 13.0 ft
dvax = 4.0 8.1 inches
O O
Minor Storm Major Storm
Qaiow = SUMP SUMP _ |cfs

MHFD-Inlet_v6.00 - Grand Park 10&11W (B-Basins).xlsm, Inlet B1.5
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INLET IN A SUMP OR SAG LOCATION

f—Lo (C)—

MHFD-Inlet, Version 6.00 (August 2025)

H-Vert

Design Information (Input)

‘ CDOT Type R Curb Opening

Type of Inlet

Number of Unit Inlets (Grate or Curb Opening)
Water Depth at Flowline (outside of local depression)
Grate Information

Length of a Unit Grate

Width of a Unit Grate

Open Area Ratio for a Grate (typical values 0.15-0.90)
Clogging Factor for a Single Grate (typical value 0.50 - 0.70)
Grate Weir Coefficient (typical value 2.15 - 3.60)

Grate Orifice Coefficient (typical value 0.60 - 0.80)

Curb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

Angle of Throat

Side Width for Depression Pan (typically the gutter width of 2 feet)
Clogging Factor for a Single Curb Opening (typical value 0.10)
Curb Opening Weir Coefficient (typical value 2.3-3.7)

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

Low Head Performance Reduction (Calculated)

Depth for Grate Midwidth

Depth for Curb Opening Weir Equation

Grated Inlet Performance Reduction Factor for Long Inlets

Curb Opening Performance Reduction Factor for Long Inlets
Combination Inlet Performance Reduction Factor for Long Inlets

Total Inlet Interception Capacity (assumes clogged condition)

Local Depression (additional to continuous gutter depression 'a' from above)

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak)

Type =

Aiocal =

No =

Ponding Depth =

L (G) =
W, =
Aratio =
G (G) =
G (G) =
G (G) =

L, (C) =
Hyert =

Htnroat =
Theta

W, =
G (C) =
Gy (O) =
G (O) =

dgrate =

deurb =
RFGrate =
RFcurp =

RF combination =

Q.

Q PEAK REQUIRED

MINOR MAJOR
CDOT Type R Curb Opening
5.00 5.00
1 1
4.0 8.1
MINOR MAJOR
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
MINOR MAJOR
5.00 5.00
6.00 6.00
6.00 6.00
63.40 63.40
1.00 1.00
0.10 0.10
3.60 3.60
0.67 0.67
MINOR MAJOR
N/A N/A
0.25 0.59
N/A N/A
1.00 1.00
N/A N/A
MINOR MAJOR
2.8 9.9
1.3 3.7

inches

inches

Override Depths
feet

feet

feet
inches
inches
degrees
feet

cfs
cfs
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(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Project: Grand Park - 10W

Inlet ID: Inlet B2.2

Heurs

Gutter Geometry:

Maximum Allowable Width for Spread Behind Curb

Side Slope Behind Curb (leave blank for no conveyance credit behind curb)
Manning's Roughness Behind Curb (typically between 0.012 and 0.020)

Height of Curb at Gutter Flow Line

Distance from Curb Face to Street Crown

Gutter Width

Street Transverse Slope

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft)

Street Longitudinal Slope - Enter 0 for sump condition

Manning's Roughness for Street Section (typically between 0.012 and 0.020)

Max. Allowable Spread for Minor & Major Storm
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm
Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition
MAJOR STORM Allowable Capacity is not applicable to Sump Condition

Teack = 7.0 ft
Seack = 0.020 ft/ft
Neack = 0.013
Heurs = 4.00 inches
Tcrown = 13.0 ft
W= 1.00 ft
Sx = 0.020 ft/ft
Sw = 0.083 ft/ft
So = 0.000 ft/ft
NsTREET = 0.013
Minor Storm Major Storm
Tuax = 13.0 13.0 ft
dvax = 4.0 5.7 inches
O O
Minor Storm Major Storm
Quiow=[ SUMP [ SUMP _|cfs

MHFD-Inlet_v6.00 - Grand Park 10&11W (B-Basins).xlsm, Inlet B2.2
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INLET IN A SUMP OR SAG LOCATION

f—Lo (C)—

MHFD-Inlet, Version 6.00 (August 2025)

H-Vert

Design Information (Input)

‘ CDOT Type R Curb Opening

Type of Inlet

Number of Unit Inlets (Grate or Curb Opening)
Water Depth at Flowline (outside of local depression)
Grate Information

Length of a Unit Grate

Width of a Unit Grate

Open Area Ratio for a Grate (typical values 0.15-0.90)
Clogging Factor for a Single Grate (typical value 0.50 - 0.70)
Grate Weir Coefficient (typical value 2.15 - 3.60)

Grate Orifice Coefficient (typical value 0.60 - 0.80)

Curb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

Angle of Throat

Side Width for Depression Pan (typically the gutter width of 2 feet)
Clogging Factor for a Single Curb Opening (typical value 0.10)
Curb Opening Weir Coefficient (typical value 2.3-3.7)

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

Low Head Performance Reduction (Calculated)

Depth for Grate Midwidth

Depth for Curb Opening Weir Equation

Grated Inlet Performance Reduction Factor for Long Inlets

Curb Opening Performance Reduction Factor for Long Inlets
Combination Inlet Performance Reduction Factor for Long Inlets

Total Inlet Interception Capacity (assumes clogged condition)

Local Depression (additional to continuous gutter depression 'a' from above)

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak)

Type =

Aiocal =

No =

Ponding Depth =

L (G) =
W, =
Aratio =
G (G) =
G (G) =
G (G) =

L, (C) =
Hyert =

Htnroat =
Theta

W, =
G (C) =
Gy (O) =
G (O) =

dgrate =

deurb =
RFGrate =
RFcurp =

RF combination =

Q.

Q PEAK REQUIRED

MINOR MAJOR
CDOT Type R Curb Opening
5.00 5.00
1 1
4.0 5.7
MINOR MAJOR
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
MINOR MAJOR
5.00 5.00
6.00 6.00
6.00 6.00
63.40 63.40
1.00 1.00
0.10 0.10
3.60 3.60
0.67 0.67
MINOR MAJOR
N/A N/A
0.25 0.39
N/A N/A
1.00 1.00
N/A N/A
MINOR MAJOR
2.8 5.4
0.8 1.9

inches

inches

Override Depths
feet

feet

feet
inches
inches
degrees
feet

cfs
cfs
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(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: Grand Park - 10W
Inlet ID: Inlet B2.3

3? o
Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 7.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Neack = 0.013
Height of Curb at Gutter Flow Line Hcurs = 4,00 inches
Distance from Curb Face to Street Crown Tcrown = 13.0 ft
Gutter Width W= 1.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.040 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET = 0.013

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm Tyax = 13.0 13.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm duax = 4.0 5.7 inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no) 0 0
MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qatiow =| 12.4 | 12.4 |cfs
Minor storm max. allowable capacity GOOD - greater than the design peak flow of 0.30 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 0.70 cfs on sheet 'Inlet Management'

MHFD-Inlet_v6.00 - Grand Park 10&11W (B-Basins).xlsm, Inlet B2.3 1/8/2026, 11:56 AM



INLET ON A CONTINUOUS GRADE

MHFD-Inlet, Version 6.00 (August 2025)

f——1Lo (C)——

H-Curb

H-Wert
’w
o
S

Design Information (Input)

‘ CDOT Type R Curb Opening E

MINOR

MAJOR

Type of Inlet Type =[CDOT Type R Curb Opening

Local Depression (additional to continuous gutter depression 'a") ALocaL 5.0 5.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1

Length of a Single Unit Inlet (Grate or Curb Opening) L, = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) W, = N/A N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) G (G) = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) G (O = 0.10 0.10

Street Hydraulics: OK - Q < Allowable Street Capacity’ MINOR MAJOR

Total Inlet Interception Capacity Q. = 0.3 0.7 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Q= 0.0 0.0 cfs
Capture Percentage = Q./Q, C% = 100 100 %

MHFD-Inlet_v6.00 - Grand Park 10&11W (B-Basins).xlsm, Inlet B2.3
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(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: Grand Park - 10W
Inlet ID: Inlet B2.4

3? o
Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 3.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Neack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4,00 inches
Distance from Curb Face to Street Crown Tcrown = 13.0 ft
Gutter Width W= 1.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.040 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET = 0.013

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm Tyax = 13.0 13.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm duax = 4.0 4.7 inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no) 0 0
MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qatiow =| 12.4 | 12.4 |cfs
Minor storm max. allowable capacity GOOD - greater than the design peak flow of 0.40 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 1.20 cfs on sheet 'Inlet Management'

MHFD-Inlet_v6.00 - Grand Park 10&11W (B-Basins).xlsm, Inlet B2.4 1/8/2026, 11:56 AM



INLET ON A CONTINUOUS GRADE

MHFD-Inlet, Version 6.00 (August 2025)

f——1Lo (C)——

H-Curb
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o
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Design Information (Input)

‘ CDOT Type R Curb Opening E

MINOR

MAJOR

Type of Inlet Type =[CDOT Type R Curb Opening

Local Depression (additional to continuous gutter depression 'a") ALocaL 5.0 5.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1

Length of a Single Unit Inlet (Grate or Curb Opening) L, = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) W, = N/A N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) G (G) = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) G (O = 0.10 0.10

Street Hydraulics: OK - Q < Allowable Street Capacity’ MINOR MAJOR

Total Inlet Interception Capacity Q. = 0.4 1.2 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Q= 0.0 0.0 cfs
Capture Percentage = Q./Q, C% = 100 100 %

MHFD-Inlet_v6.00 - Grand Park 10&11W (B-Basins).xlsm, Inlet B2.4
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(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Project: Grand Park - 10W

Inlet ID: Inlet B3.3

Heurs

Gutter Geometry:

Maximum Allowable Width for Spread Behind Curb

Side Slope Behind Curb (leave blank for no conveyance credit behind curb)
Manning's Roughness Behind Curb (typically between 0.012 and 0.020)

Height of Curb at Gutter Flow Line

Distance from Curb Face to Street Crown

Gutter Width

Street Transverse Slope

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft)

Street Longitudinal Slope - Enter 0 for sump condition

Manning's Roughness for Street Section (typically between 0.012 and 0.020)

Max. Allowable Spread for Minor & Major Storm
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm
Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition
MAJOR STORM Allowable Capacity is not applicable to Sump Condition

Teack = 7.0 ft
Seack = 0.020 ft/ft
Neack = 0.013
Heurs = 4.00 inches
Tcrown = 13.0 ft
W= 1.00 ft
Sx = 0.020 ft/ft
Sw = 0.083 ft/ft
So = 0.000 ft/ft
NsTREET = 0.013
Minor Storm Major Storm
Tuax = 13.0 13.0 ft
dvax = 4.0 5.7 inches
O O
Minor Storm Major Storm
Quiow=[ SUMP [ SUMP _|cfs

MHFD-Inlet_v6.00 - Grand Park 10&11W (B-Basins).xlsm, Inlet B3.3
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INLET IN A SUMP OR SAG LOCATION

f—Lo (C)—

MHFD-Inlet, Version 6.00 (August 2025)

H-Vert

Design Information (Input)

‘ CDOT Type R Curb Opening

Type of Inlet

Number of Unit Inlets (Grate or Curb Opening)
Water Depth at Flowline (outside of local depression)
Grate Information

Length of a Unit Grate

Width of a Unit Grate

Open Area Ratio for a Grate (typical values 0.15-0.90)
Clogging Factor for a Single Grate (typical value 0.50 - 0.70)
Grate Weir Coefficient (typical value 2.15 - 3.60)

Grate Orifice Coefficient (typical value 0.60 - 0.80)

Curb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

Angle of Throat

Side Width for Depression Pan (typically the gutter width of 2 feet)
Clogging Factor for a Single Curb Opening (typical value 0.10)
Curb Opening Weir Coefficient (typical value 2.3-3.7)

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

Low Head Performance Reduction (Calculated)

Depth for Grate Midwidth

Depth for Curb Opening Weir Equation

Grated Inlet Performance Reduction Factor for Long Inlets

Curb Opening Performance Reduction Factor for Long Inlets
Combination Inlet Performance Reduction Factor for Long Inlets

Total Inlet Interception Capacity (assumes clogged condition)

Local Depression (additional to continuous gutter depression 'a' from above)

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak)

Type =

Aiocal =

No =

Ponding Depth =

L (G) =
W, =
Aratio =
G (G) =
G (G) =
G (G) =

L, (C) =
Hyert =

Htnroat =
Theta

W, =
G (C) =
Gy (O) =
G (O) =

dgrate =

deurb =
RFGrate =
RFcurp =

RF combination =

Q.

Q PEAK REQUIRED

MINOR MAJOR
CDOT Type R Curb Opening
5.00 5.00
1 1
4.0 5.7
MINOR MAJOR
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
MINOR MAJOR
5.00 5.00
6.00 6.00
6.00 6.00
63.40 63.40
1.00 1.00
0.10 0.10
3.60 3.60
0.67 0.67
MINOR MAJOR
N/A N/A
0.25 0.39
N/A N/A
1.00 1.00
N/A N/A
MINOR MAJOR
2.8 5.4
0.6 1.3

inches

inches

Override Depths
feet

feet

feet
inches
inches
degrees
feet

cfs
cfs

MHFD-Inlet_v6.00 - Grand Park 10&11W (B-Basins).xlsm, Inlet B3.3
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(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Project: Grand Park - 10W

Inlet ID: Inlet B3.4

Heurs

Gutter Geometry:

Maximum Allowable Width for Spread Behind Curb

Side Slope Behind Curb (leave blank for no conveyance credit behind curb)
Manning's Roughness Behind Curb (typically between 0.012 and 0.020)

Height of Curb at Gutter Flow Line

Distance from Curb Face to Street Crown

Gutter Width

Street Transverse Slope

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft)

Street Longitudinal Slope - Enter 0 for sump condition

Manning's Roughness for Street Section (typically between 0.012 and 0.020)

Max. Allowable Spread for Minor & Major Storm
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm
Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition
MAJOR STORM Allowable Capacity is not applicable to Sump Condition

Teack = 3.0 ft
Seack = 0.020 ft/ft
Neack = 0.020
Heurs = 4.00 inches
Tcrown = 13.0 ft
W= 1.00 ft
Sx = 0.020 ft/ft
Sw = 0.083 ft/ft
So = 0.000 ft/ft
NsTREET = 0.013
Minor Storm Major Storm
Tuax = 13.0 13.0 ft
dvax = 4.0 4.7 inches
O O
Minor Storm Major Storm
Qaiow = SUMP SUMP _ |cfs

MHFD-Inlet_v6.00 - Grand Park 10&11W (B-Basins).xlsm, Inlet B3.4
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INLET IN A SUMP OR SAG LOCATION

f—Lo (C)—

MHFD-Inlet, Version 6.00 (August 2025)

H-Vert

Design Information (Input)

‘ CDOT Type R Curb Opening

Type of Inlet

Number of Unit Inlets (Grate or Curb Opening)
Water Depth at Flowline (outside of local depression)
Grate Information

Length of a Unit Grate

Width of a Unit Grate

Open Area Ratio for a Grate (typical values 0.15-0.90)
Clogging Factor for a Single Grate (typical value 0.50 - 0.70)
Grate Weir Coefficient (typical value 2.15 - 3.60)

Grate Orifice Coefficient (typical value 0.60 - 0.80)

Curb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

Angle of Throat

Side Width for Depression Pan (typically the gutter width of 2 feet)
Clogging Factor for a Single Curb Opening (typical value 0.10)
Curb Opening Weir Coefficient (typical value 2.3-3.7)

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

Low Head Performance Reduction (Calculated)

Depth for Grate Midwidth

Depth for Curb Opening Weir Equation

Grated Inlet Performance Reduction Factor for Long Inlets

Curb Opening Performance Reduction Factor for Long Inlets
Combination Inlet Performance Reduction Factor for Long Inlets

Total Inlet Interception Capacity (assumes clogged condition)

Local Depression (additional to continuous gutter depression 'a' from above)

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak)

Type =

Aiocal =

No =

Ponding Depth =

L (G) =
W, =
Aratio =
G (G) =
G (G) =
G (G) =

L, (C) =
Hyert =

Htnroat =
Theta

W, =
G (C) =
Gy (O) =
G (O) =

dgrate =

deurb =
RFGrate =
RFcurp =

RF combination =

Q.

Q PEAK REQUIRED

MINOR MAJOR
CDOT Type R Curb Opening
5.00 5.00
1 1
4.0 4.7
MINOR MAJOR
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
MINOR MAJOR
5.00 5.00
6.00 6.00
6.00 6.00
63.40 63.40
1.00 1.00
0.10 0.10
3.60 3.60
0.67 0.67
MINOR MAJOR
N/A N/A
0.25 0.31
N/A N/A
1.00 1.00
N/A N/A
MINOR MAJOR
2.8 3.8
0.5 1.0

inches

inches

Override Depths
feet

feet

feet
inches
inches
degrees
feet

cfs
cfs

MHFD-Inlet_v6.00 - Grand Park 10&11W (B-Basins).xlsm, Inlet B3.4
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(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: Grand Park - 10W
Inlet ID: Inlet B3.5

3? o
Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 3.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Neack = 0.020
Height of Curb at Gutter Flow Line Hcurs = 4,00 inches
Distance from Curb Face to Street Crown Tcrown = 13.0 ft
Gutter Width W= 1.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.040 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET = 0.013

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm Tyax = 13.0 13.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm duax = 4.0 4.7 inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no) 0 0
MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qatiow =| 12.4 | 12.4 |cfs
Minor storm max. allowable capacity GOOD - greater than the design peak flow of 0.80 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 2.20 cfs on sheet 'Inlet Management'
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INLET ON A CONTINUOUS GRADE

MHFD-Inlet, Version 6.00 (August 2025)

f——1Lo (C)——

H-Curb

H-Wert
’w
o
S

Design Information (Input)

‘ CDOT Type R Curb Opening E

MINOR

MAJOR

Type of Inlet Type =[CDOT Type R Curb Opening

Local Depression (additional to continuous gutter depression 'a") ALocaL 5.0 5.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 2 2

Length of a Single Unit Inlet (Grate or Curb Opening) L, = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) W, = N/A N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) G (G) = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) G (O = 0.10 0.10

Street Hydraulics: OK - Q < Allowable Street Capacity’ MINOR MAJOR

Total Inlet Interception Capacity Q. = 0.8 2.2 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Q= 0.0 0.0 cfs
Capture Percentage = Q./Q, C% = 100 100 %

MHFD-Inlet_v6.00 - Grand Park 10&11W (B-Basins).xlsm, Inlet B3.5
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(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: Grand Park - 10W
Inlet ID: Inlet B3.6

3? o
Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 7.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Neack = 0.013
Height of Curb at Gutter Flow Line Hcurs = 4,00 inches
Distance from Curb Face to Street Crown Tcrown = 13.0 ft
Gutter Width W= 1.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.040 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET = 0.013

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm Tyax = 13.0 13.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm duax = 4.0 5.7 inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no) 0 0
MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qatiow =| 12.4 | 12.4 |cfs
Minor storm max. allowable capacity GOOD - greater than the design peak flow of 0.20 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 0.50 cfs on sheet 'Inlet Management'
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INLET ON A CONTINUOUS GRADE

MHFD-Inlet, Version 6.00 (August 2025)

f——1Lo (C)——

H-Curb

H-Wert
’w
o
S

Design Information (Input)

‘ CDOT Type R Curb Opening E

MINOR

MAJOR

Type of Inlet Type =[CDOT Type R Curb Opening

Local Depression (additional to continuous gutter depression 'a") ALocaL 5.0 5.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1

Length of a Single Unit Inlet (Grate or Curb Opening) L, = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) W, = N/A N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) G (G) = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) G (O = 0.10 0.10

Street Hydraulics: OK - Q < Allowable Street Capacity’ MINOR MAJOR

Total Inlet Interception Capacity Q. = 0.2 0.5 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Q= 0.0 0.0 cfs
Capture Percentage = Q./Q, C% = 100 100 %

MHFD-Inlet_v6.00 - Grand Park 10&11W (B-Basins).xlsm, Inlet B3.6
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MHFD-Inlet, Version 6.00 (August 2025)

INLET MANAGEMENT

Project: Grand Park - 10W

Minor: 5-year

Major: 100-year

Worksheet Protected

INLET NAME Inlet C2.1 Inlet C2.2 Inlet C2.4

Inlet Application (Street or Area) STREET STREET STREET

Hydraulic Condition On Grade On Grade On Grade

Inlet Type CDOT Type R Curb Opening CDOT Type R Curb Opening CDOT Type R Curb Opening

Number of Inlet Units 1 1 1
USER-DEFINED INPUT

User-Defined Peak Flows

Minor Peak Flow, Q (cfs) 0.70 0.60 0.70

Major Peak Flow, Q (cfs) 2.10 1.40 2.40

Bypass (Carry-Over) Flow from Upstream

—

nlets must be organized from upstream (left) to downstream (right) in order for bypass flows to be linked.

Receive Bypass Flow from:

No Bypass Flow Received

No Bypass Flow Received

No Bypass Flow Received

Bypass Flow Description (Optional):

Minor Bypass Flow Received, Q, (cfs) 0.00 0.00 0.00
Major Bypass Flow Received, Q, (cfs) 0.00 0.00 0.00
CALCULATED OUTPUT
Minor Total Design Peak Flow, Q (cfs) 0.70 0.60 0.70
Major Total Design Peak Flow, Q (cfs) 2.10 1.40 2.40
Minor Inlet Interception Capacity, Q, (cfs) 0.70 0.60 0.70
Major Inlet Interception Capacity, Q, (cfs) 1.83 1.37 1.98
Minor Flow Bypassed Downstream, Qb (cfs) 0.00 0.00 0.00
Major Flow Bypassed Downstream, Qb (cfs) 0.27 0.03 0.42
Minor Flow Capture Percentage, C% 100% 100% 100%
Major Flow Capture Percentage, C% 87% 98% 82%




MHFD-Inlet, Version 6.00 (August 2025)

INLET MANAGEMENT

'roject: Grand Park - 10W

Minor: 5-year
Major: 100-year

Worksheet Protected

INLET NAME Inlet C2.5 Inlet C2.6 Inlet C2.7
Inlet Application (Street or Area) STREET STREET STREET
Hydraulic Condition On Grade On Grade On Grade
Inlet Type CDOT Type R Curb Opening CDOT Type R Curb Opening CDOT Type R Curb Opening
Number of Inlet Units 1 2 2
USER-DEFINED INPUT
User-Defined Peak Flows
Minor Peak Flow, Q (cfs) 0.10 0.80 0.50
Major Peak Flow, Q (cfs) 0.40 3.00 1.50
Bypass (Carry-Over) Flow from Upstream I
Receive Bypass Flow from: No Bypass Flow Received User-Defined Inlet C2.2
Bypass Flow Description (Optional): Inlets C2.1, C2.4, and C2.5
Minor Bypass Flow Received, Qy, (cfs) 0.00 0.00 0.00
Major Bypass Flow Received, Q, (cfs) 0.00 0.45 0.03
CALCULATED OUTPUT
Minor Total Design Peak Flow, Q (cfs) 0.10 0.80 0.50
Major Total Design Peak Flow, Q (cfs) 0.40 3.45 1.53
Minor Inlet Interception Capacity, Q, (cfs) 0.10 0.80 0.50
Major Inlet Interception Capacity, Q, (cfs) 0.40 3.45 1.53
Minor Flow Bypassed Downstream, Qb (cfs) 0.00 0.00 0.00
Major Flow Bypassed Downstream, Qb (cfs) 0.00 0.00 0.00
Minor Flow Capture Percentage, C% 100% 100% 100%
Major Flow Capture Percentage, C% 100% 100% 100%




(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Project: Grand Park - 10W

Inlet ID: Inlet C2.1

Heurs

Gutter Geometry:

Maximum Allowable Width for Spread Behind Curb
Side Slope Behind Curb (leave blank for no conveyance credit behind curb)
Manning's Roughness Behind Curb (typically between 0.012 and 0.020)

Height of Curb at Gutter Flow Line

Distance from Curb Face to Street Crown

Gutter Width

Street Transverse Slope

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft)

Street Longitudinal Slope - Enter 0 for sump condition

Manning's Roughness for Street Section (typically between 0.012 and 0.020)

Max. Allowable Spread for Minor & Major Storm
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm
Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

MINOR STORM Allowable Capacity is based on Spread Criterion
MAJOR STORM Allowable Capacity is based on Spread Criterion

Teack =

Sgack
Neack

HCURB

Tcrown =

W
Sx
Sw
So
NsTREET

Tuax =

dMAX

Qallow = |

1.0 ft
0.020 ft/ft
0.013
4.00 inches
14.0 ft
1.00 ft
0.020 ft/ft
0.083 ft/ft
0.020 ft/ft
0.013
Minor Storm Major Storm
9.0 14.0 ft
4.0 4.2 inches
O ]
Minor Storm Major Storm
3.4 10.6 |cfs

Minor storm max. allowable capacity GOOD - greater than the design peak flow of 0.70 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 2.10 cfs on sheet 'Inlet Management'




INLET ON A CONTINUOUS GRADE

MHFD-Inlet, Version 6.00 (August 2025)

f——1Lo (C)——

H-Wert
’w
o
S

H-Curb

Design Information (Input) ‘ : E MINOR MAJOR

Type of Inlet CDOT Type R Curb Opening Type =|CDOT Type R Curb Opening

Local Depression (additional to continuous gutter depression 'a") AlocaL = 5.0 5.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1

Length of a Single Unit Inlet (Grate or Curb Opening) L, = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) W, = N/A N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) G (G) = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) G (O = 0.10 0.10

Street Hydraulics: OK - Q < Allowable Street Capacity’ MINOR MAJOR

Total Inlet Interception Capacity Q. = 0.7 1.8 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Q= 0.0 0.3 cfs
Capture Percentage = Q./Q, C% = 100 87 %




(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Project: Grand Park - 10W

Inlet ID: Inlet C2.2

Heurs

Gutter Geometry:

Maximum Allowable Width for Spread Behind Curb
Side Slope Behind Curb (leave blank for no conveyance credit behind curb)
Manning's Roughness Behind Curb (typically between 0.012 and 0.020)

Height of Curb at Gutter Flow Line

Distance from Curb Face to Street Crown

Gutter Width

Street Transverse Slope

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft)

Street Longitudinal Slope - Enter 0 for sump condition

Manning's Roughness for Street Section (typically between 0.012 and 0.020)

Max. Allowable Spread for Minor & Major Storm
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm
Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

MINOR STORM Allowable Capacity is based on Spread Criterion
MAJOR STORM Allowable Capacity is based on Spread Criterion

Teack =

Sgack
Neack

HCURB

Tcrown =

W
Sx
Sw
So
NsTREET

Tuax =

dMAX

Qallow = |

26.0 ft
0.020 ft/ft
0.013
4.00 inches
14.0 ft
1.00 ft
0.020 ft/ft
0.083 ft/ft
0.020 ft/ft
0.013
Minor Storm Major Storm
9.0 14.0 ft
4.0 10.2 inches
O ]
Minor Storm Major Storm
3.4 10.6 |cfs

Minor storm max. allowable capacity GOOD - greater than the design peak flow of 0.60 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 1.40 cfs on sheet 'Inlet Management'




INLET ON A CONTINUOUS GRADE

MHFD-Inlet, Version 6.00 (August 2025)

f——1Lo (C)——

H-Wert
’w
o
S

H-Curb

Design Information (Input) ‘ : E MINOR MAJOR

Type of Inlet CDOT Type R Curb Opening Type =|CDOT Type R Curb Opening

Local Depression (additional to continuous gutter depression 'a") AlocaL = 5.0 5.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1

Length of a Single Unit Inlet (Grate or Curb Opening) L, = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) W, = N/A N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) G (G) = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) G (O = 0.10 0.10

Street Hydraulics: OK - Q < Allowable Street Capacity’ MINOR MAJOR

Total Inlet Interception Capacity Q. = 0.6 1.4 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Q= 0.0 0.0 cfs
Capture Percentage = Q./Q, C% = 100 98 %




(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Project: Grand Park - 10W

Inlet ID: Inlet C2.4

Heurs

Gutter Geometry:

Maximum Allowable Width for Spread Behind Curb
Side Slope Behind Curb (leave blank for no conveyance credit behind curb)
Manning's Roughness Behind Curb (typically between 0.012 and 0.020)

Height of Curb at Gutter Flow Line

Distance from Curb Face to Street Crown

Gutter Width

Street Transverse Slope

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft)

Street Longitudinal Slope - Enter 0 for sump condition

Manning's Roughness for Street Section (typically between 0.012 and 0.020)

Max. Allowable Spread for Minor & Major Storm
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm
Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

MINOR STORM Allowable Capacity is based on Spread Criterion
MAJOR STORM Allowable Capacity is based on Spread Criterion

Teack =

Sgack
Neack

HCURB

Tcrown =

W
Sx
Sw
So
NsTREET

Tuax =

dMAX

Qallow = |

17.0 ft
0.020 ft/ft
0.013
4.00 inches
13.0 ft
1.00 ft
0.020 ft/ft
0.083 ft/ft
0.020 ft/ft
0.013
Minor Storm Major Storm
8.0 13.0 ft
4.0 8.1 inches
O ]
Minor Storm Major Storm
2.6 8.7 |cfs

Minor storm max. allowable capacity GOOD - greater than the design peak flow of 0.70 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 2.40 cfs on sheet 'Inlet Management'




INLET ON A CONTINUOUS GRADE

MHFD-Inlet, Version 6.00 (August 2025)

f——1Lo (C)——

H-Wert
’w
o
T

H-Curb

Design Information (Input) ‘ : E MINOR MAJOR

Type of Inlet CDOT Type R Curb Opening Type =|CDOT Type R Curb Opening

Local Depression (additional to continuous gutter depression 'a") AlocaL = 5.0 5.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1

Length of a Single Unit Inlet (Grate or Curb Opening) L, = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) W, = N/A N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) G (G) = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) G (O = 0.10 0.10

Street Hydraulics: OK - Q < Allowable Street Capacity’ MINOR MAJOR

Total Inlet Interception Capacity Q. = 0.7 2.0 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Q= 0.0 0.4 cfs
Capture Percentage = Q./Q, C% = 100 82 %




(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Project: Grand Park - 10W

Inlet ID: Inlet C2.5

Heurs

Gutter Geometry:

Maximum Allowable Width for Spread Behind Curb
Side Slope Behind Curb (leave blank for no conveyance credit behind curb)
Manning's Roughness Behind Curb (typically between 0.012 and 0.020)

Height of Curb at Gutter Flow Line

Distance from Curb Face to Street Crown

Gutter Width

Street Transverse Slope

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft)

Street Longitudinal Slope - Enter 0 for sump condition

Manning's Roughness for Street Section (typically between 0.012 and 0.020)

Max. Allowable Spread for Minor & Major Storm
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm
Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

MINOR STORM Allowable Capacity is based on Spread Criterion
MAJOR STORM Allowable Capacity is based on Spread Criterion

Teack =

Sgack
Neack

HCURB

Tcrown =

W
Sx
Sw
So
NsTREET

Tuax =

dMAX

Qallow = |

17.0 ft
0.020 ft/ft
0.013
4.00 inches
13.0 ft
1.00 ft
0.020 ft/ft
0.083 ft/ft
0.020 ft/ft
0.013
Minor Storm Major Storm
8.0 13.0 ft
4.0 8.1 inches
O ]
Minor Storm Major Storm
2.6 8.7 |cfs

Minor storm max. allowable capacity GOOD - greater than the design peak flow of 0.10 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 0.40 cfs on sheet 'Inlet Management'




INLET ON A CONTINUOUS GRADE

MHFD-Inlet, Version 6.00 (August 2025)

f——1Lo (C)——

H-Wert
’w
o
S

H-Curb

Design Information (Input) ‘ : E MINOR MAJOR

Type of Inlet CDOT Type R Curb Opening Type =|CDOT Type R Curb Opening

Local Depression (additional to continuous gutter depression 'a") AlocaL = 5.0 5.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1

Length of a Single Unit Inlet (Grate or Curb Opening) L, = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) W, = N/A N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) G (G) = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) G (O = 0.10 0.10

Street Hydraulics: OK - Q < Allowable Street Capacity’ MINOR MAJOR

Total Inlet Interception Capacity Q. = 0.1 0.4 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Q= 0.0 0.0 cfs
Capture Percentage = Q./Q, C% = 100 100 %




(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Project: Grand Park - 10W

Inlet ID: Inlet C2.6

Heurs

Gutter Geometry:

Maximum Allowable Width for Spread Behind Curb
Side Slope Behind Curb (leave blank for no conveyance credit behind curb)
Manning's Roughness Behind Curb (typically between 0.012 and 0.020)

Height of Curb at Gutter Flow Line

Distance from Curb Face to Street Crown

Gutter Width

Street Transverse Slope

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft)

Street Longitudinal Slope - Enter 0 for sump condition

Manning's Roughness for Street Section (typically between 0.012 and 0.020)

Max. Allowable Spread for Minor & Major Storm
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm
Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

MINOR STORM Allowable Capacity is based on Spread Criterion
MAJOR STORM Allowable Capacity is based on Spread Criterion

Teack =

Sgack
Neack

HCURB

Tcrown =

W
Sx
Sw
So
NsTREET

Tuax =

dMAX

Qallow = |

1.0 ft
0.020 ft/ft
0.013
4.00 inches
13.0 ft
1.00 ft
0.020 ft/ft
0.083 ft/ft
0.020 ft/ft
0.013
Minor Storm Major Storm
8.0 13.0 ft
4.0 8.1 inches
O ]
Minor Storm Major Storm
2.6 8.7 |cfs

Minor storm max. allowable capacity GOOD - greater than the design peak flow of 0.80 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 3.45 cfs on sheet 'Inlet Management'




INLET ON A CONTINUOUS GRADE

MHFD-Inlet, Version 6.00 (August 2025)

f——1Lo (C)——

H-Wert
’w
o
S

H-Curb

Design Information (Input) ‘ : E MINOR MAJOR

Type of Inlet CDOT Type R Curb Opening Type =|CDOT Type R Curb Opening

Local Depression (additional to continuous gutter depression 'a") AlocaL = 5.0 5.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 2 2

Length of a Single Unit Inlet (Grate or Curb Opening) L, = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) W, = N/A N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) G (G) = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) G (O = 0.10 0.10

Street Hydraulics: OK - Q < Allowable Street Capacity’ MINOR MAJOR

Total Inlet Interception Capacity Q. = 0.8 3.4 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Q= 0.0 0.0 cfs
Capture Percentage = Q./Q, C% = 100 100 %




(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Project: Grand Park - 10W

Inlet ID: Inlet C2.7

Heurs

Gutter Geometry:

Maximum Allowable Width for Spread Behind Curb
Side Slope Behind Curb (leave blank for no conveyance credit behind curb)
Manning's Roughness Behind Curb (typically between 0.012 and 0.020)

Height of Curb at Gutter Flow Line

Distance from Curb Face to Street Crown

Gutter Width

Street Transverse Slope

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft)

Street Longitudinal Slope - Enter 0 for sump condition

Manning's Roughness for Street Section (typically between 0.012 and 0.020)

Max. Allowable Spread for Minor & Major Storm
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm
Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

MINOR STORM Allowable Capacity is based on Spread Criterion
MAJOR STORM Allowable Capacity is based on Spread Criterion

Teack =

Sgack
Neack

HCURB

Tcrown =

W
Sx
Sw
So
NsTREET

Tuax =

dMAX

Qallow = |

1.0 ft
0.020 ft/ft
0.013
4.00 inches
13.0 ft
1.00 ft
0.020 ft/ft
0.083 ft/ft
0.020 ft/ft
0.013
Minor Storm Major Storm
9.0 13.0 ft
4.0 8.1 inches
O ]
Minor Storm Major Storm
3.4 8.7 |cfs

Minor storm max. allowable capacity GOOD - greater than the design peak flow of 0.50 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 1.53 cfs on sheet 'Inlet Management'




INLET ON A CONTINUOUS GRADE

MHFD-Inlet, Version 6.00 (August 2025)

f——1Lo (C)——

H-Wert
’w
o
S

H-Curb

Design Information (Input) ‘ : E MINOR MAJOR

Type of Inlet CDOT Type R Curb Opening Type =|CDOT Type R Curb Opening

Local Depression (additional to continuous gutter depression 'a") AlocaL = 5.0 5.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 2 2

Length of a Single Unit Inlet (Grate or Curb Opening) L, = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) W, = N/A N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) G (G) = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) G (O = 0.10 0.10

Street Hydraulics: OK - Q < Allowable Street Capacity’ MINOR MAJOR

Total Inlet Interception Capacity Q. = 0.5 1.5 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Q= 0.0 0.0 cfs
Capture Percentage = Q./Q, C% = 100 100 %




MHFD-Inlet, Version 6.00 (August 2025)

INLET MANAGEMENT

Project: Grand Park - 10W

Minor: 5-year

Major: 100-year

Worksheet Protected

INLET NAME Inlet D1.1 Inlet D1.2

Inlet Application (Street or Area) STREET STREET

Hydraulic Condition On Grade On Grade

Inlet Type CDOT Type R Curb Opening CDOT Type R Curb Opening

Number of Inlet Units 2 3
USER-DEFINED INPUT

User-Defined Peak Flows

Minor Peak Flow, Q (cfs) 2.20 1.10

Major Peak Flow, Q (cfs) 8.10 3.70

Bypass (Carry-Over) Flow from Upstream

Inlets must be organized from upstream

(left) to downstream (right) in order for

Receive Bypass Flow from: No Bypass Flow Received Inlet D1.1
Bypass Flow Description (Optional):

Minor Bypass Flow Received, Qy, (cfs) 0.00 0.00
Major Bypass Flow Received, Qy, (cfs) 0.00 1.71

CALCULATED OUTPUT

Minor Total Design Peak Flow, Q (cfs) 2.20 1.10
Major Total Design Peak Flow, Q (cfs) 8.10 5.41
Minor Inlet Interception Capacity, Q, (cfs) 2.20 1.10
Major Inlet Interception Capacity, Q, (cfs) 6.39 5.41
Minor Flow Bypassed Downstream, Qb (cfs) 0.00 0.00
Major Flow Bypassed Downstream, Qb (cfs) 1.71 0.00
Minor Flow Capture Percentage, C% 100% 100%
Major Flow Capture Percentage, C% 79% 100%




MHFD-Inlet, Version 6.00 (August 2025)

INLET MANAGEMENT

'roject: Grand Park - 10W

Minor: 5-year

Major: 100-year

Worksheet Protected

INLET NAME Inlet D2 Inlet E1.1 Inlet E1.2
Inlet Application (Street or Area) STREET STREET STREET
Hydraulic Condition On Grade On Grade On Grade

Inlet Type

Number of Inlet Units

CDOT Type R Curb Opening
1

CDOT Type R Curb Opening
2

CDOT Type R Curb Opening
1

USER-DEFINED INPUT

User-Defined Peak Flows

Minor Peak Flow, Q (cfs) 0.40 0.90 0.40
Major Peak Flow, Q (cfs) 1.10 3.20 1.10
Bypass (Carry-Over) Flow from Upstream bypass flows to be linked.
Receive Bypass Flow from: No Bypass Flow Received Inlet D1.2 Inlet D2
Bypass Flow Description (Optional): 0
Minor Bypass Flow Received, Qy, (cfs) 0.00 0.00 0.00
Major Bypass Flow Received, Qy, (cfs) 0.00 0.00 0.00
CALCULATED OUTPUT
Minor Total Design Peak Flow, Q (cfs) 0.40 0.90 0.40
Major Total Design Peak Flow, Q (cfs) 1.10 3.20 1.10
Minor Inlet Interception Capacity, Q, (cfs) 0.40 0.90 0.40
Major Inlet Interception Capacity, Q, (cfs) 1.10 3.20 1.10
Minor Flow Bypassed Downstream, Qb (cfs) 0.00 0.00 0.00
Major Flow Bypassed Downstream, Qb (cfs) 0.00 0.00 0.00
Minor Flow Capture Percentage, C% 100% 100% 100%
Major Flow Capture Percentage, C% 100% 100% 100%




MHFD-Inlet, Version 6.00 (August 2025,
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: Grand Park - 10W
Inlet ID: Inlet D1.1

Heurs

Gutter Geometry:

Maximum Allowable Width for Spread Behind Curb Teack = 26.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.013
Height of Curb at Gutter Flow Line Heurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 14.0 ft
Gutter Width W= 1.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.050 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTReET = 0.013
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tyax =| 9.0 [ 14.0 |ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dwax =[ 4.0 | 10.2 |inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no) 0 0
MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qaitow = 5.4 [ 16.8 | cfs

Minor storm max. allowable capacity GOOD - greater than the design peak flow of 2.20 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 8.10 cfs on sheet 'Inlet Management'




Design Information (Input
Type of Inlet

Local Depression (additional to continuous gutter depression 'a")

Total Number of Units in the Inlet (Grate or Curb Opening)

Length of a Single Unit Inlet (Grate or Curb Opening)

Width of a Unit Grate (cannot be greater than W, Gutter Width)
Clogging Factor for a Single Unit Grate (typical min. value = 0.5)
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1)

CDOT Type R Curb Opening

Street Hydraulics: OK - Q < Allowable Street Capacity'
Total Inlet Interception Capacity

Total Inlet Carry-Over Flow (flow bypassing inlet)
|Capture Percentage = Q./Q,

MINOR MAJOR
Type =|CDOT Type R Curb Opening
aocaL = 5.0 5.0 inches
No = 2 2
L= 5.00 5.00 ft
W, N/A N/A ft
G (G) = N/A N/A
G (Q) = 0.10 0.10
MINOR MAJOR
Q, = 2.2 6.4 cfs
Q= 0.0 1.7 cfs
C% = 100 79 %




MHFD-Inlet, Version 6.00 (August 2025,
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: Grand Park - 10W
Inlet ID: Inlet D1.2

Heurs

Gutter Geometry:

Maximum Allowable Width for Spread Behind Curb Teack = 26.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.013
Height of Curb at Gutter Flow Line Heurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 14.0 ft
Gutter Width W= 1.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.050 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTReET = 0.013
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tyax =| 9.0 [ 14.0 |ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dwax =[ 4.0 | 10.2 |inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no) 0 0
MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qaitow = 5.4 [ 16.8 | cfs

Minor storm max. allowable capacity GOOD - greater than the design peak flow of 1.10 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 5.41 cfs on sheet 'Inlet Management'




Design Information (Input
Type of Inlet

Local Depression (additional to continuous gutter depression 'a")

Total Number of Units in the Inlet (Grate or Curb Opening)

Length of a Single Unit Inlet (Grate or Curb Opening)

Width of a Unit Grate (cannot be greater than W, Gutter Width)
Clogging Factor for a Single Unit Grate (typical min. value = 0.5)
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1)

CDOT Type R Curb Opening

Street Hydraulics: OK - Q < Allowable Street Capacity'
Total Inlet Interception Capacity

Total Inlet Carry-Over Flow (flow bypassing inlet)
|Capture Percentage = Q./Q,

MINOR MAJOR
Type =|CDOT Type R Curb Opening
aocaL = 5.0 5.0 inches
No = 3 3
L= 5.00 5.00 ft
W, N/A N/A ft
G (G) = N/A N/A
G (Q) = 0.10 0.10
MINOR MAJOR
Q, = 1.1 5.4 cfs
Q= 0.0 0.0 cfs
C% = 100 100 %




MHFD-Inlet, Version 6.00 (August 2025,
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: Grand Park - 10W
Inlet ID: Inlet D2

Heurs

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 5.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.013
Height of Curb at Gutter Flow Line Heurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 14.0 ft
Gutter Width W= 1.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.050 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTReET = 0.013
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tyax =| 9.0 [ 14.0 |ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dwax =[ 4.0 | 5.2 |inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no) 0 0
MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qaitow = 5.4 [ 16.8 | cfs
Minor storm max. allowable capacity GOOD - greater than the design peak flow of 0.40 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 1.10 cfs on sheet 'Inlet Management'




Design Information (Input
Type of Inlet

Local Depression (additional to continuous gutter depression 'a")

Total Number of Units in the Inlet (Grate or Curb Opening)

Length of a Single Unit Inlet (Grate or Curb Opening)

Width of a Unit Grate (cannot be greater than W, Gutter Width)
Clogging Factor for a Single Unit Grate (typical min. value = 0.5)
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1)

CDOT Type R Curb Opening

Street Hydraulics: OK - Q < Allowable Street Capacity'
Total Inlet Interception Capacity

Total Inlet Carry-Over Flow (flow bypassing inlet)
|Capture Percentage = Q./Q,

MINOR MAJOR
Type =|CDOT Type R Curb Opening
aocaL = 5.0 5.0 inches
No = 1 1
L= 5.00 5.00 ft
W, N/A N/A ft
G (G) = N/A N/A
G (Q) = 0.10 0.10
MINOR MAJOR
Q= 0.4 1.1 cfs
Q= 0.0 0.0 cfs
C% = 100 100 %




MHFD-Inlet, Version 6.00 (August 2025,
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: Grand Park - 10W
Inlet ID: Inlet E1.1

Heurs

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 26.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.013
Height of Curb at Gutter Flow Line Heurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 14.0 ft
Gutter Width W= 1.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.080 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTReET = 0.013
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tyax =| 9.0 [ 14.0 |ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dwax =[ 4.0 | 10.2 |inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no) 0 0
MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qaitow = 6.9 [ 21.2 | cfs
Minor storm max. allowable capacity GOOD - greater than the design peak flow of 0.90 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 3.20 cfs on sheet 'Inlet Management'




Design Information (Input
Type of Inlet

Local Depression (additional to continuous gutter depression 'a")

Total Number of Units in the Inlet (Grate or Curb Opening)

Length of a Single Unit Inlet (Grate or Curb Opening)

Width of a Unit Grate (cannot be greater than W, Gutter Width)
Clogging Factor for a Single Unit Grate (typical min. value = 0.5)
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1)

CDOT Type R Curb Opening

Street Hydraulics: OK - Q < Allowable Street Capacity'
Total Inlet Interception Capacity

Total Inlet Carry-Over Flow (flow bypassing inlet)
|Capture Percentage = Q./Q,

MINOR MAJOR
Type =|CDOT Type R Curb Opening
aocaL = 5.0 5.0 inches
No = 2 2
L= 5.00 5.00 ft
W, N/A N/A ft
G(G) = N/A N/A
G (Q) = 0.10 0.10
MINOR MAJOR
Q= 0.9 3.2 cfs
Q= 0.0 0.0 cfs
C% = 100 100 %




MHFD-Inlet, Version 6.00 (August 2025,
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: Grand Park - 10W
Inlet ID: Inlet E1.2

Heurs

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb Teack = 5.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.013
Height of Curb at Gutter Flow Line Heurs = 4.00 inches
Distance from Curb Face to Street Crown Tcrown = 14.0 ft
Gutter Width W= 1.00 ft
Street Transverse Slope Sx = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.080 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTReET = 0.013
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tyax =| 9.0 [ 14.0 |ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dwax =[ 4.0 | 10.2 |inches
Allow Flow Depth at Street Crown (check box for yes, leave blank for no) 0 0
MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qaitow = 6.9 [ 21.2 | cfs
Minor storm max. allowable capacity GOOD - greater than the design peak flow of 0.40 cfs on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design peak flow of 1.10 cfs on sheet 'Inlet Management'




Design Information (Input
Type of Inlet

Local Depression (additional to continuous gutter depression 'a")

Total Number of Units in the Inlet (Grate or Curb Opening)

Length of a Single Unit Inlet (Grate or Curb Opening)

Width of a Unit Grate (cannot be greater than W, Gutter Width)
Clogging Factor for a Single Unit Grate (typical min. value = 0.5)
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1)

CDOT Type R Curb Opening

Street Hydraulics: OK - Q < Allowable Street Capacity'
Total Inlet Interception Capacity

Total Inlet Carry-Over Flow (flow bypassing inlet)
|Capture Percentage = Q./Q,

MINOR MAJOR
Type =|CDOT Type R Curb Opening
aocaL = 5.0 5.0 inches
No = 1 1
L= 5.00 5.00 ft
W, N/A N/A ft
G (G) = N/A N/A
G (Q) = 0.10 0.10
MINOR MAJOR
Q= 0.4 1.1 cfs
Q= 0.0 0.0 cfs
C% = 100 100 %




Inlet Report

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

Inlet B1.3 Capacity Calculation

Drop Grate Inlet
Location

Curb Length (ft)
Throat Height (in)
Grate Area (sqft)
Grate Width (ft)
Grate Length (ft)

Gutter

Slope, Sw (ft/ft)
Slope, Sx (ft/ft)
Local Depr (in)
Gutter Width (ft)
Gutter Slope (%)
Gutter n-value

Sag
-0-
-0-
4.50
3.00
3.00

0.250
0.250
-0-
3.00
-0-
-0-

Calculations
Compute by:
Q (cfs)

Highlighted

Q Total (cfs)

Q Capt (cfs)

Q Bypass (cfs)
Depth at Inlet (in)
Efficiency (%)
Gutter Spread (ft)
Gutter Vel (ft/s)
Bypass Spread (ft)
Bypass Depth (in)

0.26

1.06 T 3.00

Thursday, Jan 8 2026

Known Q

4.90

4.90
4.90
-0-
3.17
100
5.12
-0-
-0-
-0-



Inlet Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Jan 8 2026

Inlet B3.1 & B3.2 Capacity Calculation

Drop Grate Inlet Calculations
Location = Sag Compute by: Known Q
Curb Length (ft) = -0- Q (cfs) = 20.80
Throat Height (in) = -0-
Grate Area (sqft) = 4.50 Highlighted
Grate Width (ft) = 3.00 Q Total (cfs) = 20.80
Grate Length (ft) = 3.00 Q Capt (cfs) = 20.80
Q Bypass (cfs) = -0-
Gutter Depth at Inlet (in) = 8.88
Slope, Sw (ft/ft) = 0.250 Efficiency (%) = 100
Slope, Sx (ft/ft) = 0.250 Gutter Spread (ft) = 8.92
Local Depr (in) = -0- Gutter Vel (ft/s) = -0-
Gutter Width (ft) = 3.00 Bypass Spread (ft) = -0-
Gutter Slope (%) = -0- Bypass Depth (in) = -0-
Gutter n-value = -0-

//\ . /<

286 T 3.00



Inlet Report

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

Inlet C2.3 Capacity Calculation

Drop Grate Inlet
Location

Curb Length (ft)
Throat Height (in)
Grate Area (sqft)
Grate Width (ft)
Grate Length (ft)

Gutter

Slope, Sw (ft/ft)
Slope, Sx (ft/ft)
Local Depr (in)
Gutter Width (ft)
Gutter Slope (%)
Gutter n-value

Sag
-0-
-0-
4.50
3.00
3.00

0.250
0.250
-0-
3.00
-0-
-0-

Calculations
Compute by:
Q (cfs)

Highlighted

Q Total (cfs)

Q Capt (cfs)

Q Bypass (cfs)
Depth at Inlet (in)
Efficiency (%)
Gutter Spread (ft)
Gutter Vel (ft/s)
Bypass Spread (ft)
Bypass Depth (in)

-

3.00

1.62

Thursday, Jan 8 2026

Known Q

9.30

9.30
9.30
-0-
4.87
100
6.24
-0-
-0-
-0-



Channel Report

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

Cul De Sac Curb Cut Capacity Calculation

Thursday, Jan 8 2026

Trapezoidal Highlighted
Bottom Width (ft) = 5.00 Depth (ft) = 0.33
Side Slopes (z:1) = 20.00, 20.00 Q (cfs) = 15.46
Total Depth (ft) = 0.33 Area (sqft) = 3.83
Invert Elev (ft) = 100.00 Velocity (ft/s) = 4.04
Slope (%) = 1.00 Wetted Perim (ft) = 18.22
N-Value = 0.013 Crit Depth, Yc (ft) = 0.33
Top Width (ft) = 18.20
Calculations EGL (ft) = 0.58
Compute by: Q vs Depth
No. Increments =10
Elev (ft) Section
101.00
100.75
100.50
A4
100.25 \\ » /
100.00 S ’/
99.75
0 2 4 6 8 10 12 14 16 18 20 22 24

Reach (ft)

Depth (ft)

1.00

0.75

0.50

0.25

0.00

-0.25



Channel Report

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

SWALE B1.3 -1.85% -5 YR

Friday, Jan 16 2026

Triangular Highlighted

Side Slopes (z:1) = 4.00, 4.00 Depth (ft) = 042
Total Depth (ft) = 2.00 Q (cfs) = 1.600

Area (sqft) = 0.71
Invert Elev (ft) = 100.00 Velocity (ft/s) = 2.27
Slope (%) = 1.85 Wetted Perim (ft) = 3.46
N-Value = 0.030 Crit Depth, Yc (ft) = 0.40
Top Width (ft) = 3.36

Calculations EGL (ft) = 0.50
Compute by: Known Q

Known Q (cfs) = 1.60

Elev (ft) Section

103.00

102.50

102.00

101.50

101.00

100.50 n

100.00

99.50

0 2 4 6 8 10 12 14 16 18 20

Reach (ft)

Depth (ft)

3.00

2.50

2.00

1.50

1.00

0.50

0.00

-0.50



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, Jan 16 2026

SWALE B1.3 - 1.85% - 100 YR

Triangular Highlighted
Side Slopes (z:1) = 4.00, 4.00 Depth (ft) = 0.64
Total Depth (ft) = 2.00 Q (cfs) = 4.900

Area (sqft) = 1.64
Invert Elev (ft) = 100.00 Velocity (ft/s) = 2.99
Slope (%) = 1.85 Wetted Perim (ft) = 5.28
N-Value = 0.030 Crit Depth, Yc (ft) = 0.63

Top Width (ft) = 512
Calculations EGL (ft) = 0.78
Compute by: Known Q
Known Q (cfs) = 4.90
Elev (ft) Section Depth (ft)
103.00 3.00
102.50 2.50
102.00 2.00
101.50 1.50
101.00 1.00

4
100.50 — 0.50
100.00 0.00
99.50 -0.50
0 2 4 6 8 10 12 14 16 18 20

Reach (ft)



Channel Report

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

SWALE B2.1 - 4.5% 4FT BOTTOM -5 YR

Friday, Jan 16 2026

Depth (ft)

3.00

2.50

2.00

1.50

1.00

0.50

0.00

Trapezoidal Highlighted

Bottom Width (ft) = 4.00 Depth (ft) = 0.43

Side Slopes (z:1) = 4.00, 4.00 Q (cfs) = 11.80

Total Depth (ft) = 2.00 Area (sqft) = 2.46

Invert Elev (ft) = 100.00 Velocity (ft/s) = 4.80

Slope (%) = 4.50 Wetted Perim (ft) = 7.55

N-Value = 0.030 Crit Depth, Yc (ft) = 0.54
Top Width (ft) = 7.44

Calculations EGL (ft) = 0.79

Compute by: Known Q

Known Q (cfs) = 11.80

Elev (ft) Section

103.00

102.50

102.00

101.50

101.00

100.50 Z

100.00

99.50

0 2 4 6 8 10 12 14 16 18 20 22 24

Reach (ft)

-0.50



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, Jan 16 2026

SWALE B2.1 - 4.5% 4FT BOTTOM - 100 YR

Trapezoidal Highlighted
Bottom Width (ft) = 4.00 Depth (ft) = 0.74
Side Slopes (z:1) = 4.00, 4.00 Q (cfs) = 34.20
Total Depth (ft) = 2.00 Area (sqft) = 5.15
Invert Elev (ft) = 100.00 Velocity (ft/s) = 6.64
Slope (%) = 4.50 Wetted Perim (ft) = 10.10
N-Value = 0.030 Crit Depth, Yc (ft) = 0.96

Top Width (ft) = 9.92
Calculations EGL (ft) = 143
Compute by: Known Q
Known Q (cfs) = 34.20
Elev (ft) Section Depth (ft)
103.00 3.00
102.50 2.50
102.00 2.00
101.50 1.50
101.00 1.00

4
100.50 0.50
100.00 0.00
99.50 -0.50
0 2 4 6 8 10 12 14 16 18 20 22 24

Reach (ft)



Channel Report

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

SWALE B3.1 - 1% 2FT BOTTOM -5 YR

Friday, Jan 16 2026

Trapezoidal Highlighted

Bottom Width (ft) = 2.00 Depth (ft) = 0.47

Side Slopes (z:1) = 4.00, 4.00 Q (cfs) = 4.100

Total Depth (ft) = 2.00 Area (sqft) = 1.82

Invert Elev (ft) = 100.00 Velocity (ft/s) = 2.25

Slope (%) = 1.00 Wetted Perim (ft) = 5.88

N-Value = 0.030 Crit Depth, Yc (ft) = 0.39
Top Width (ft) = 5.76

Calculations EGL (ft) = 0.55

Compute by: Known Q

Known Q (cfs) = 410

Elev (ft) Section

103.00

102.50

102.00

101.50

101.00

100.50 _V

100.00

99.50

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

Reach (ft)

Depth (ft)

3.00

2.50

2.00

1.50

1.00

0.50

0.00

-0.50



Channel Report

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

SWALE B3.1 - 1% 2FT BOTTOM - 100 YR

Friday, Jan 16 2026

Trapezoidal Highlighted
Bottom Width (ft) = 2.00 Depth (ft) = 0.76
Side Slopes (z:1) = 4.00, 4.00 Q (cfs) = 11.20
Total Depth (ft) = 2.00 Area (sqft) = 3.83
Invert Elev (ft) = 100.00 Velocity (ft/s) = 2.92
Slope (%) = 1.00 Wetted Perim (ft) = 8.27
N-Value = 0.030 Crit Depth, Yc (ft) = 0.66
Top Width (ft) = 8.08
Calculations EGL (ft) = 0.89
Compute by: Known Q
Known Q (cfs) = 11.20
Elev (ft) Section
103.00
102.50
102.00
101.50
101.00
hv 4
100.50
100.00
99.50
0 2 4 6 8 10 12 14 16 18 20 22

Reach (ft)

Depth (ft)

3.00

2.50

2.00

1.50

1.00

0.50

0.00

-0.50



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, Jan 16 2026

SWALE B3.2 - 6.25% 2FT BOTTOM -5 YR

Trapezoidal Highlighted
Bottom Width (ft) = 2.00 Depth (ft) = 0.27
Side Slopes (z:1) = 4.00, 4.00 Q (cfs) = 3.400
Total Depth (ft) = 2.00 Area (sqft) = 0.83
Invert Elev (ft) = 100.00 Velocity (ft/s) = 4.09
Slope (%) = 6.25 Wetted Perim (ft) = 423
N-Value = 0.030 Crit Depth, Yc (ft) = 0.36

Top Width (ft) = 4.16
Calculations EGL (ft) = 0.53
Compute by: Known Q
Known Q (cfs) = 3.40
Elev (ft) Section Depth (ft)
103.00 3.00
102.50 2.50
102.00 2.00
101.50 1.50
101.00 1.00
100.50 0.50

V
100.00 0.00
99.50 -0.50
0 2 4 6 8 10 12 14 16 18 20 22

Reach (ft)



Channel Report

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

SWALE B3.2 - 6.25% 2FT BOTTOM - 100YR

Friday, Jan 16 2026

Trapezoidal Highlighted
Bottom Width (ft) = 2.00 Depth (ft) = 0.46
Side Slopes (z:1) = 4.00, 4.00 Q (cfs) = 9.600
Total Depth (ft) = 2.00 Area (sqft) = 1.77
Invert Elev (ft) = 100.00 Velocity (ft/s) = 543
Slope (%) = 6.25 Wetted Perim (ft) = 5.79
N-Value = 0.030 Crit Depth, Yc (ft) = 0.61
Top Width (ft) = 5.68
Calculations EGL (ft) = 0.92
Compute by: Known Q
Known Q (cfs) = 9.60
Elev (ft) Section
103.00
102.50
102.00
101.50
101.00
100.50 A4
100.00
99.50
0 2 4 6 8 10 12 14 16 20

Reach (ft)

Depth (ft)

3.00

2.50

2.00

1.50

1.00

0.50

0.00

-0.50



Channel Report

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

SWALE B BEFORE B3 BASINS - 1.75% 4FT BOTTOM -5 YR

Friday, Jan 16 2026

Trapezoidal Highlighted

Bottom Width (ft) = 4.00 Depth (ft) = 0.88

Side Slopes (z:1) = 4.00, 4.00 Q (cfs) = 16.50

Total Depth (ft) = 2.50 Area (sqft) = 6.62

Invert Elev (ft) = 100.00 Velocity (ft/s) = 2.49

Slope (%) = 1.75 Wetted Perim (ft) = 11.26

N-Value = 0.055 Crit Depth, Yc (ft) = 0.65
Top Width (ft) = 11.04

Calculations EGL (ft) = 0.98

Compute by: Known Q

Known Q (cfs) = 16.50

Elev (ft) Section

103.00

102.50

102.00

101.50 \

101.00 \ ~7 Y4

100.50 \ //

100.00 /

99.50

0 10 15 20 25 30 35

Reach (ft)

Depth (ft)

3.00

2.50

2.00

1.50

1.00

0.50

0.00

-0.50



Channel Report

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

SWALE B BEFORE B3 BASINS -1.75% 4FT BOTTOM - 100 YR

Friday, Jan 16 2026

Trapezoidal Highlighted

Bottom Width (ft) = 4.00 Depth (ft) = 1.47

Side Slopes (z:1) = 4.00, 4.00 Q (cfs) = 47.80

Total Depth (ft) = 2.50 Area (sqft) = 14.52

Invert Elev (ft) = 100.00 Velocity (ft/s) = 3.29

Slope (%) = 1.75 Wetted Perim (ft) = 16.12

N-Value = 0.055 Crit Depth, Yc (ft) = 1.15
Top Width (ft) = 15.76

Calculations EGL (ft) = 1.64

Compute by: Known Q

Known Q (cfs) = 47.80

Elev (ft) Section

103.00

102.50

102.00

101.50 \ A4

101.00 \ /

100.50 /

100.00 /

99.50

0 5 10 15 20 25 30 35

Reach (ft)

Depth (ft)

3.00

2.50

2.00

1.50

1.00

0.50

0.00

-0.50



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, Jan 16 2026

SWALE B BEFORE B3 BASINS - 4.4% 4FT BOTTOM -5 YR

Trapezoidal Highlighted
Bottom Width (ft) = 4.00 Depth (ft) = 0.70
Side Slopes (z:1) = 4.00, 4.00 Q (cfs) = 16.50
Total Depth (ft) = 3.00 Area (sqft) = 476
Invert Elev (ft) = 100.00 Velocity (ft/s) = 3.47
Slope (%) = 4.40 Wetted Perim (ft) = 9.77
N-Value = 0.055 Crit Depth, Yc (ft) = 0.65
Top Width (ft) = 9.60
Calculations EGL (ft) = 0.89
Compute by: Known Q
Known Q (cfs) = 16.50
Elev (ft) Section Depth (ft)
104.00 4.00
103.00 3.00
/
102.00 2.00
N

101.00 1.00
N\

\ /
100.00 \ 0.00

99.00 -1.00
0 5 10 15 20 25 30 35 40

li<

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, Jan 16 2026

SWALE B BEFORE B3 BASINS - 4.4% 4FT BOTTOM - 100 YR

Trapezoidal Highlighted
Bottom Width (ft) = 4.00 Depth (ft) = 1.18
Side Slopes (z:1) = 4.00, 4.00 Q (cfs) = 47.80
Total Depth (ft) = 3.00 Area (sqft) = 10.29
Invert Elev (ft) = 100.00 Velocity (ft/s) = 4.65
Slope (%) = 4.40 Wetted Perim (ft) = 13.73
N-Value = 0.055 Crit Depth, Yc (ft) = 1.15

Top Width (ft) = 13.44
Calculations EGL (ft) = 1.52
Compute by: Known Q
Known Q (cfs) = 47.80
Elev (ft) Section Depth (ft)
104.00 4.00
103.00 3.00

/
102.00 2.00
N

101.00 \\ 1.00
100.00 \ 0.00

99.00 -1.00
0 5 10 15 20 25 30 35 40

Reach (ft)



Channel Report

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

SWALE B AFTER B3 BASINS -10.75% 11FT BOTTOM - 5 YR

Friday, Jan 16 2026

Depth (ft)

4.00

3.00

2.00

1.00

0.00

Trapezoidal Highlighted
Bottom Width (ft) = 11.00 Depth (ft) = 045
Side Slopes (z:1) = 4.00, 4.00 Q (cfs) = 26.50
Total Depth (ft) = 3.00 Area (sqft) = 5.76
Invert Elev (ft) = 100.00 Velocity (ft/s) = 4.60
Slope (%) = 10.75 Wetted Perim (ft) = 14.71
N-Value = 0.055 Crit Depth, Yc (ft) = 0.53
Top Width (ft) = 14.60
Calculations EGL (ft) = 0.78
Compute by: Known Q
Known Q (cfs) = 26.50
Elev (ft) Section
104.00
103.00
102.00 \ /
101.00
\ < /
100.00 \ /
99.00
0 5 10 15 20 25 30 35 40 45

Reach (ft)

-1.00



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, Jan 16 2026

SWALE B AFTER B3 BASINS -10.75% 11FT BOTTOM - 100 YR

Trapezoidal Highlighted
Bottom Width (ft) = 11.00 Depth (ft) = 0.80
Side Slopes (z:1) = 4.00, 4.00 Q (cfs) = 74.80
Total Depth (ft) = 3.00 Area (sqft) = 11.36
Invert Elev (ft) = 100.00 Velocity (ft/s) = 6.58
Slope (%) = 10.75 Wetted Perim (ft) = 17.60
N-Value = 0.055 Crit Depth, Yc (ft) = 1.00

Top Width (ft) = 17.40
Calculations EGL (ft) = 1.47
Compute by: Known Q
Known Q (cfs) = 74.80
Elev (ft) Section Depth (ft)
104.00 4.00
103.00 3.00
102.00 \ / 2.00
101.00 1.00

\\ v //
100.00 \ / 0.00
99.00 -1.00
0 5 10 15 20 25 30 35 40 45

Reach (ft)



Culvert Report

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

Culvert B2.1

Friday, Jan 30 2026

Invert Elev Dn (ft) = 8841.35 Calculations
Pipe Length (ft) = 10.50 Qmin (cfs) = 0.00
Slope (%) = 5.52 Qmax (cfs) = 34.20
Invert Elev Up (ft) = 8841.93 Tailwater Elev (ft) = (dc+D)/2
Rise (in) = 30.0
Shape = Circular Highlighted
Span (in) = 30.0 Qtotal (cfs) = 34.20
No. Barrels =1 Qpipe (cfs) = 34.20
n-Value = 0.013 Qovertop (cfs) = 0.00
Culvert Type = Circular Concrete Veloc Dn (ft/s) = 7.37
Culvert Entrance = Square edge w/headwall (C) Veloc Up (ft/s) = 8.18
Coeff. K,M,c,Y k = 0.0098, 2, 0.0398, 0.67, 0.5 HGL Dn (ft) = 8843.59
HGL Up (ft) = 8843.92
Embankment Hw Elev (ft) = 8845.47
Top Elevation (ft) = 8846.60 Hw/D (ft) = 142
Top Width (ft) = 8.00 Flow Regime = Inlet Control
Crest Width (ft) = 20.00
Elev (ft) Culvert B2.1 Hw Depth (ft}
8047.00 | | 5.07
8848.00 // \ 4.07

8841.00

8840.00

&
HGL




Culvert Report

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

CULVERT C1

Monday, Jan 12 2026

Invert Elev Dn (ft) = 8884.08 Calculations
Pipe Length (ft) = 22.58 Qmin (cfs) = 0.00
Slope (%) = 9.08 Qmax (cfs) = 9.30
Invert Elev Up (ft) = 8886.13 Tailwater Elev (ft) = (dc+D)/2
Rise (in) = 18.0
Shape = Circular Highlighted
Span (in) = 18.0 Qtotal (cfs) = 9.30
No. Barrels =1 Qpipe (cfs) = 9.30
n-Value = 0.013 Qovertop (cfs) = 0.00
Culvert Type = Circular Concrete Veloc Dn (ft/s) = 5.59
Culvert Entrance = Square edge w/headwall (C) Veloc Up (ft/s) = 6.25
Coeff. K,M,c,Y k = 0.0098, 2, 0.0398, 0.67, 0.5 HGL Dn (ft) = 8885.42
HGL Up (ft) = 8887.31
Embankment Hw Elev (ft) = 8888.17
Top Elevation (ft) = 8888.63 Hw/D (ft) = 1.36
Top Width (ft) = 10.00 Flow Regime = Inlet Control
Crest Width (ft) = 10.00
Elev (ft) CULVERT C1 Hw Depth (ft}
4 —
/
8885.00 — / 113
8884.00 — K / -2.13

Embank

each (ft)



Culvert Report

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

CULVERT C2

Monday, Jan 12 2026

Invert Elev Dn (ft) = 8877.37 Calculations
Pipe Length (ft) = 18.02 Qmin (cfs) = 0.00
Slope (%) = 1.66 Qmax (cfs) = 9.30
Invert Elev Up (ft) = 8877.67 Tailwater Elev (ft) = (dc+D)/2
Rise (in) = 18.0
Shape = Circular Highlighted
Span (in) = 18.0 Qtotal (cfs) = 9.30
No. Barrels =1 Qpipe (cfs) = 9.30
n-Value = 0.013 Qovertop (cfs) = 0.00
Culvert Type = Circular Concrete Veloc Dn (ft/s) = 5,59
Culvert Entrance = Square edge w/headwall (C) Veloc Up (ft/s) = 6.25
Coeff. K,M,c,Y k = 0.0098, 2, 0.0398, 0.67, 0.5 HGL Dn (ft) = 8878.71
HGL Up (ft) = 8878.85
Embankment Hw Elev (ft) = 8879.77
Top Elevation (ft) = 8880.17 Hw/D (ft) = 1.40
Top Width (ft) = 10.00 Flow Regime = Inlet Control
Crest Width (ft) = 10.00
Elev (ft) CULVERT C2 Hw Depth (ft}
8880.00 / 233

/— Inlet control

1.33

0.33

28

each (ft)



Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, Jan 30 2026
Culvert OS1
Invert Elev Dn (ft) = 8790.15 Calculations
Pipe Length (ft) = 77.55 Qmin (cfs) = 0.00
Slope (%) = 5.54 Qmax (cfs) = 1.00
Invert Elev Up (ft) = 8794.45 Tailwater Elev (ft) = (dc+D)/2
Rise (in) = 24.0
Shape = Circular Highlighted
Span (in) =240 Qtotal (cfs) = 1.00
No. Barrels =1 Qpipe (cfs) = 1.00
n-Value = 0.013 Qovertop (cfs) = 0.00
Culvert Type = Circular Concrete Veloc Dn (ft/s) = 0.52
Culvert Entrance = Square edge w/headwall (C) Veloc Up (ft/s) = 277
Coeff. K,M,c,Y k = 0.0098, 2, 0.0398, 0.67, 0.5 HGL Dn (ft) = 8791.32
HGL Up (ft) = 8794.79
Embankment Hw Elev (ft) = 8794.86
Top Elevation (ft) = 8798.00 Hw/D (ft) = 0.20
Top Width (ft) = 10.00 Flow Regime = Inlet Control
Crest Width (ft) = 55.00
Elev (ft) Culvert 051 Hw Depth (ft}
8.7:.:: ‘ 455
- AR :

1.58

0.55

-0.45

-1.45

-2.45

-3.45

-4.45

-5.45

60
Embank
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West Mountain - 10W - 5-Year
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STORMCAD OUTPUT TABLES

West Mountain - 10W - 5-Year
Catch Basin Table - Time: 0.00 hours

Label Rim Invert Flow HGL (In) | HGL (Out) | Inlet Notes
(ft) (ft) (cfs) (ft) (ft) Locati
on
FES-02 (B2.1+B1) 8,846.29 | 8,843.79 11.80 | 8,843.08 8,843.08 | In Sag | 30" FES
FES-70 (0S1) 8,797.34 | 8,794.47 0.30 [ 8,794.64 8,794.64 | In Sag | 30" FES
INLET-01 (B1.1) 8,869.47 | 8,862.10 2.60 [ 8,862.69 8,862.69 | In Sag | 10" TYPE R INLET
INLET-02 (B1.2) 8,869.47 | 8,861.64 4.20| 8,862.41 8,862.41 | In Sag | 10' TYPE R INLET
INLET-03 (B1.3) 8,865.53 | 8,861.58 1.60 | 8,862.04 8,862.04 | In Sag | TYPE C INLET
INLET-04 (B1.4) 8,867.34 | 8,860.57 6.60 [ 8,861.84 8,861.84 | In Sag | 10' TYPE R INLET
INLET-05 (B1.5) 8,867.68 | 8,860.11 7.90 8,861.09 8,861.09 | In Sag | 5' TYPE R INLET
INLET-06 (B2.2) 8,846.76 | 8,840.02 12.60 | 8,841.19 8,841.19 [ In Sag | 5' TYPE R INLET
INLET-07 (B2.4) 8,840.75 | 8,836.18 0.40 | 8,836.92 8,836.92 | In Sag | 5' TYPE R INLET
INLET-08 (B2.3) 8,840.75 | 8,835.72 13.30 | 8,836.92 8,836.92 | In Sag | 5' TYPE R INLET
INLET-09 (B3.1+B3.2) | 8,845.79 | 8,842.00 7.50 | 8,842.95 8,842.95 | In Sag | TYPE C INLET
INLET-10 (B3.3) 8,847.66 | 8,840.70 8.10 | 8,841.69 8,841.69 | In Sag | 5' TYPE R INLET
INLET-11 (B3.4) 8,847.66 | 8,837.18 8.60 | 8,838.21 8,838.21 | In Sag | 5' TYPE R INLET
INLET-12 (B3.5) 8,827.46 | 8,823.96 1.20| 8,824.35 8,824.35 | In Sag | 10' TYPE R INLET
INLET-13 (B3.6) 8,827.70 | 8,821.03 10.00 | 8,822.15 8,822.15 [ In Sag | 5' TYPE R INLET
INLET-30 (A4.1) 8,923.30 | 8,918.84 0.80 | 8,919.16 8,919.16 | In Sag | 10' TYPE R INLET
INLET-31 (A4.2) 8,923.30 | 8,918.36 1.70 | 8,918.84 8,918.84 | In Sag | 10' TYPE R INLET
INLET-40 (C2.2) 8,877.77 | 8,871.03 0.60 | 8,871.30 8,871.30 | In Sag | 5' TYPE R INLET
INLET-41 (C2.1) 8,877.68 | 8,870.53 1.30 | 8,870.94 8,870.94 | In Sag | 5' TYPE R INLET
INLET-42 (C1+C2.3) 8,875.28 | 8,869.88 4.20 | 8,870.65 8,870.65 | In Sag | TYPE C INLET
INLET-43 (C2.4) 8,875.29 | 8,869.26 0.40 | 8,869.47 8,869.47 | In Sag | 5' TYPE R INLET
INLET-44 (C2.5) 8,875.38 | 8,868.59 0.50 [ 8,868.83 8,868.83 | In Sag | 5' TYPE R INLET
INLET-45 (C2.6) 8,869.00 | 8,864.80 0.50 | 8,864.97 8,864.97 | In Sag | 10' TYPE R INLET
INLET-46 (C2.7) 8,870.93 | 8,864.21 1.00 | 8,864.50 8,864.50 | In Sag | 10' TYPE R INLET
INLET-61 (D1.1) 8,817.83 | 8,810.43 2.20 [ 8,810.97 8,810.97 | In Sag | 10' TYPE R INLET
INLET-62 (D2) 8,817.83 | 8,807.49 2.60 [ 8,808.08 8,808.08 | In Sag | 5' TYPE R INLET
INLET-63 (D1.2) 8,812.47 | 8,806.04 1.10 | 8,806.42 8,806.42 | In Sag | 15' TYPE R INLET
INLET-80 (E1.1) 8,764.09 | 8,760.11 0.90 | 8,760.44 8,760.44 | In Sag | 10' TYPE R INLET
INLET-81 (E1.2) 8,763.87 | 8,759.63 1.30| 8,760.03 8,760.03 | In Sag | 5' TYPE R INLET
OUTL-B 8,792.00 | 8,784.75 1.30| 8,785.14 8,785.14 | In Sag | OUTLET STRUCTURE
Manhole Table - Time: 0.00 hours
Label Flow Headloss | Elevation | HGL (In) | HGL (Out) Notes Headloss | AASHTO
(cfs) (ft) (Rim) (ft) (ft) Method Shaping
(ft) Method
SDMH-01 11.80 0.35 8,847.40 | 8,842.38 8,842.03 | 6' DIA MH FLAT TOP | AASHTO Full
SDMH-02 12.60 0.17 8,846.49 | 8,840.63 8,840.46 | 6' DIA MH AASHTO Full
SDMH-03 8.60 0.00 8,846.98 | 8,834.97 8,834.97 | 5' DIA MH AASHTO Full
SDMH-04 8.60 0.00 8,843.79 | 8,831.33 8,831.33 | 5' DIAMH AASHTO Full
SDMH-05 8.60 0.00 8,838.80 | 8,827.79 8,827.79 | 5' DIA MH AASHTO Full
SDMH-06 8.60 0.00 8,836.26 | 8,824.97 8,824.97 | 5' DIA MH AASHTO Full
SDMH-07 1.30 0.13 8,786.91 | 8,779.83 8,779.70 | 5' DIA MH AASHTO Full
SDMH-15 4.20 0.11 8,875.64 | 8,869.29 8,869.18 | 5' DIA MH AASHTO Full
SDMH-16 4.70 0.12 8,873.61 | 8,867.89 8,867.76 | 6' DIA MH AASHTO Full
SDMH-17 5.70 0.31 8,869.97 | 8,864.42 8,864.10 | 6' DIA MH AASHTO Full
SDMH-30 1.70 0.13 8,922.22 | 8,917.83 8,917.70 | 5' DIA MH AASHTO Full
SDMH-60 3.70 0.08 8,812.65| 8,805.22 8,805.13 | 5' DIA MH AASHTO Full

WM - F1 - 10W.stsw
1/19/2026

CivilStorm
[24.00.03.23]
Page 2 of 40



STORMCAD OUTPUT TABLES

West Mountain - 10W - 5-Year
Conduit Table - Time: 0.00 hours

Label Start Stop Invert Invert Length | Slope | Dia. | Mann. | Flow | Velo. | Depth | Capacity | Froude [ HGL (In) HGL
Node Node (Start) (Stop) (ft) (%) (in) (cfs) | (ft/s) (ft) (cfs) Number (ft) (Out)
(ft) (ft) (ft)
INLET- | INLET-
P01 |01 02 8,862.08 | 8,861.82| 26.0| 1.00|18.0| 0.013| 2.60| 4.93| 061| 1050| 1.425|8,862.69| 8862.33
B1.1) | (B1.2)
INLET- | INLET-
P-02 |02 04 8,861.62 | 8,861.05| 57.0| 1.00|18.0| 0.013| 420| 561| 079| 1050| 1.395|8,862.41| 8,861.84
(1.2) | (B1.4)
INLET- | INLET-
p-03 |03 04 8,861.56 | 8,861.05| 51.0| 1.00|18.0| 0.013| 1.60| 4.29| 048| 1050| 1.426|8,862.04| 8,861.84
(B1.3) |(B1.4)
INLET- | INLET-
P04 |04 05 8,860.85 | 8,860.59 | 26.0| 1.00|18.0| 0.013| 6.60| 6.28| 099| 1050| 1.315|8,861.84| 8,861.47
(B1.4) | (B1.5)
INET- | o
P05 |05 ooy |8860.00|8859.98| 10.8| 1.00|240| 0.013| 790 655 1.00| 2258 1.474(8861.09| 8860.86
@15 |
FES02 | i
P06 |(B2.1+ |of 8,841.93 | 8,841.35| 10.5| 5.50|30.0| 0.013|11.80| 1330| 1.15| 96.21| 3.627|8,843.08| 8,842.13
B1)
oo, | INLET-
P07 | o7 06 8,840.88 | 8,840.20| 41.0| 1.65|30.0| 0.013|11.80| 8.65| 1.15| 5266| 1.995]8,842.03| 8,841.05
(B2.2)
INET- | o
P08 |06 o 8,840.00 | 8,839.47| 32.1| 1.65|30.0/| 0.013|12.60| 882| 1.19| 5273| 1.99 |8,841.19| 8,840.37
(B2.2)
coMp. | INLET-
P09 | o 08 8,839.27 | 8,835.00 | 142.2| 237|300/ 0.013]|12.60| 10.04| 1.19| 63.15| 2.394]8840.46| 8836.66
(B2.3)
INLET- | INLET-
P-10 |07 08 8,836.16 | 8,835.90 | 26.0| 1.00|18.0| 0.013| 040| 2.86| 023| 1050| 1.3598,836.92| 8,836.92
(B2.4) | (B2.3)
INLET-
p-11 |08 FES-03 |8,835.70 | 8,835.46 | 23.8| 1.00|30.0| 0013|1330| 746| 1.23| 4098| 1.537|8836.92| 883650
(B2.3)
g\éLET' INLET-
P12 | (3.1, |10 8,841.98 | 8,841.68| 150| 2.00|240| 0.013| 7.50| 832| 097| 31.99| 2.117]8,842.95| 8,842.43
B3.2) | (B33
INLET- | INLET-
p-13 |10 11 8,840.68 | 8,840.16 | 26.0| 2.00|24.0| 0.013| 8.10| 849| 1.01| 31.99| 2.113|8,841.69| 8840.91
B3.3) |(B3.4)
INET- | o
p-14 |11 o 8,837.16 | 8,836.43| 36.9| 2.00|240| 0.013| 860| 864| 1.05| 3201| 2112|8838.21| 8837.17
(B3.4)
P-15 g?MH' g?MH' 8,833.93 | 8,832.28| 823| 2.00|240]| 0.013| 860| 864| 1.05| 31.99| 2.111]8,834.97| 83832.99
P-16 S‘?MH' S?MH' 8,830.28 | 8,828.74| 76.8| 2.00|24.0| 0.013| 8.60| 864| 1.05| 3202| 2.113|8,831.33| 83829.45
p-17 g?MH' ggMH' 8,826.74 | 8825.92 | 41.1| 2.00|240| 0.013| 860| 863| 1.05| 31.97| 2.109|8,827.79| 8826.66
oo, | INLET-
P18 | o 13 8,823.92 | 8,821.52| 1202| 2.00|24.0| 0.013| 860| 863| 1.05| 31.97| 2.109]8,824.97| 8822.23
(B3.6)
INLET- | INLET-
P-19 |12 13 8,823.94 | 8823.68| 263| 1.00|18.0| 0.013| 1.20| 3.95| 041| 1050| 1.418]8,824.35| 8,824.02
(B83.5) | (B3.6)
CivilStorm
WM - F1 - 10W.stsw [24.00.03.23]

1/19/2026
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STORMCAD OUTPUT TABLES

West Mountain - 10W - 5-Year
Conduit Table - Time: 0.00 hours

Label | Start Stop Invert Invert | Length | Slope | Dia. | Mann. | Flow | Velo. | Depth | Capacity | Froude | HGL (In) HGL
Node Node (Start) (Stop) (ft) (%) | (in) (cfs) | (ft/s) (ft) (cfs) Number (ft) (Out)
(ft) (ft) (ft)
INLET-
P20 |13 FES-04 |8,821.028,820.58| 43.7| 1.00|24.0| 0013|10.00| 697| 1.13| 2259| 1.450]8,822.15| 8821.53
(B3.6)
P21 |OUTL-B §7DMH' 8,784.75 | 8,779.51| 92.9| 563|24.0| 0.013| 1.30| 7.16| 039| 5369| 3.300]8,785.14| 8779.72
p-22 §7DMH' FES-05 |8,779.31|8,778.88| 433| 1.00|24.0| 0013| 130| 3.91| 0390| 2265| 1.455]|8779.70| 8,779.20
INLET- | INLET-
P30 |30 31 8,018.83 | 8,918.55| 28.0| 1.00|18.0/| 0.013| 080| 3.51| 033| 1050| 1.403|8,919.16| 8,918.83
(A4.1) | (A4.2)
INET- | o
P31 |31 > 8,918.35 | 8,917.41| 935| 1.00|18.0| 0.013| 1.70| 438| o049| 1053| 1.431|8,918.84| 8917.82
(A4.2)
p-32 ggMH' FES-30 |8,917.218,91627| 94.0| 1.00|180| 0013 1.70| 437| o049| 1050| 1.427|8917.70| 8,916.68
INLET- | INLET-
p-42 |40 41 8,871.01 | 8,870.71| 29.6| 1.00|18.0| 0.013| 060| 322| 020| 1050| 1.384|8871.30| 8,870.96
.2) |21
INLET- | INLET-
p-43 |41 42(C1 |8870.51|8870.36| 154| 1.00|180]| 0.013| 1.30| 4.04| 043| 1049| 1.418|8,870.94| 8870.72
€2.1) |+c2.3)
INET- | o
P44 a2t |5 8,869.86 | 8,868.59 | 126.6| 1.00|18.0| 0.013| 420| 562| 079| 1052| 1.397]8,870.65| 8869.25
+C2.3)
p-45 f?MH' EEMH' 8,868.39 | 8,867.13| 126.6| 1.00|18.0| 0.013| 420| 560| 079| 10.48| 1.392]8,869.18| 8867.79
INLET- | INLET-
P46 |43 44 8,869.24 | 8,868.77| 46.4| 1.00|18.0| 0.013| 040| 2.86| 023| 1051| 1.360]8,869.47| 8,868.97
©2.4) |25)
INET- | o
p-47 |44 o 8,868.57 | 8,867.38 | 119.4| 1.00|18.0| 0.013| 050| 3.05| 026| 10.49| 1.371]8,868.83| 8,867.89
(C2.5)
p-48 fﬁDMH' %DMH' 8,866.93 | 8,863.76 | 110.5| 2.87|18.0| 0.013| 470| 850| 083| 17.79| 2.410]8,867.76| 8,864.29
INLET- | INLET-
P49 |45 46 8,864.71 | 8,864.33| 38.2| 1.00|18.0]| 0.013| 050| 3.05| 026| 1050| 1.373|8,864.97| 8,864.55
2.6 |7
INET- | o
P50 |46 > 8,864.13 | 8,863.76 | 36.5| 1.00|18.0| 0013 1.00| 374| 037| 1050| 1.410|8,864.50| 8,864.42
(€2.7)
p-51 f7DMH' FBAY-C | 8,863.26 | 8,863.06 | 19.7| 1.00|24.0| 0.013| 570| 6.01| 084| 22.66| 1.497|8864.10| 8863.77
INLET™ 1 nLET-
P61 |61 8,810.41 | 8,810.13| 28.0| 1.00|18.0| 0.013| 220 470| o056| 1050| 1.428]8,810.97| 8810.60
oLy |6202
P-62 IG'gL(Egé) 23"’”’" 8,807.47 | 8,806.40| 106.9| 1.00|18.0| 0.013| 2.60| 4.93| o0.61| 1051| 1.426|8,808.08| 8,806.91
INET- | o
P63 |63 s 8,806.02 | 8,804.90 | 32.1| 350|180/ 0013 1.10| 599| 039| 19.66| 2.589]8,806.42| 8805.14
(D1.2)
P-64 ggMH' FES-60 | 8,804.40 | 8,803.48| 26.2| 350|180 0013| 3.70| 853| 073| 1965 2.671]8,805.13| 8803.95
P-70 (Fgg-l7)0 FES-71 | 8,794.45 |8,790.15| 77.6| 5.55|24.0| 0.013| 030| 456| 019| 5330| 2.983|8,794.64| 8790.25
CivilStorm
WM - F1 - 10W.stsw [24.00.03.23]

1/19/2026
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STORMCAD OUTPUT TABLES
West Mountain - 10W - 5-Year

Conduit Table - Time: 0.00 hours

Label | Start Stop Invert Invert | Length | Slope | Dia. | Mann. | Flow | Velo. | Depth | Capacity | Froude | HGL (In) HGL
Node Node (Start) (Stop) (ft) (%) | (in) (cfs) | (ft/s) (ft) (cfs) Number (ft) (Out)
(ft) (ft) (ft)
INLET- | INLET-
P-80 |80 81 8,760.09 | 8,759.81 28.1 1.00 | 18.0| 0.013| 0.90 3.63 0.35 10.48 1.404 | 8,760.44 | 8,760.11
(E1.1) |(E1.2)
INLET-
P-81 |81 FES-80 | 8,759.61 | 8,759.29 31.5 1.00| 18.0| 0.013( 1.30 4.04 0.43 10.50 1.419 | 8,760.03 | 8,759.65
(E1.2)
CivilStorm
WM - F1 - 10W.stsw [24.00.03.23]

1/19/2026
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STORMCAD OUTPUT TABLES
West Mountain - 10W - 5-Year

INLET-30 (A4.1)
Rim: 8,923.30 ft
Invert: 8,918.84 ft

INLET-31 (A4.2) SDMH-30
8,925.00 Rim: 8,923.30 ft Rim: 8,922.22 ft
f Invert: 8,918.36 ft Invert: 8,917.23 ft
=
£ 8,920.00
@©
5 T
w

P-30: 28
Circle -Og @RZC%O %

o LTS te Ty o
- Oin RCP P-32 94
8,915.00
-0+50 0+00 0+50 1+00 1+50
Station (ft)

WM - F1 - 10W.stsw
1/19/2026

) Oft

FES-30
Rim: 8,918.08 ft
Invert:-8,916.29 fi

2+50

CivilStorm
[24.00.03.23]
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8,880.00

8,875.00

8,870.00

Elevation (ft)

8,865.00

8,860.00
-0+50

WM - F1 - 10W.stsw
1/19/2026

P42 2961
e 1,
Circle - 1&0;‘?ch? %

STORMCAD OUTPUT TABLES
West Mountain - 10W - 5-Year

INLET-40 (C2.2)
Rim: 8,877.77 ft
Invert: 8,871.03 ft

INLET-41 (C2.1)
Rim: 8,877.68 ft
Invert: 8,870.53 ft

SDMH-15
Rim: 8,875.64 ft
Invert: 8,868.41 ft

INLET42 (C1+C2.3)
Rim: 8,875.28 ft
Invert: 8,869.88 ft

P-43: 154 P44:
o 04 ft @1 -44: 126.6
Circle - 78-0in@RC2,0 % Circle - 18.Oin%)01£0 %
P-45: 1266
Circle - 18.0?n%(§£0 *
0+00 0+50 1+00 1+50 2+00 2+50 3+00

Station (ft)

SDMH-16
Rim: 8,873.61 ft
Invert: 8,866.95 ft

3+50

P51 1974
Circle - 240inRcp

SDMH-17
Rim: 8,869.97 ft
Invert: 8,863.35 ft

Invert: 8,863.02 ft

@1.00%

4+50

CivilStorm
[24.00.03.23]
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STORMCAD OUTPUT TABLES
West Mountain - 10W - 5-Year

8,880.00
INLET43 (C2.4) |NLET-44 (C2.5)
Rim: 8,875.29 ft | ~Rim: 8,875.38 ft
Invert: 8,869.26 f Invert: 8,868.59 ft
SDMH-16
Rim: 8,873.61 ft
Invert: 8,866.95 ft
8,875.00
=t
9
©
>
k)
L
\
8,870.00
o | —
Torab4dft @7
Circle - 18.¢ ir@ RCFM\
“47. 1194 t @ 109 o
Circle- 180 inkcp  * —
8,865.00
-0+50 0+00 0+50 1+00 1+50 2+00
Station (ft)
CivilStorm
WM - F1 - 10W.stsw [24.00.03.23]
1/19/2026
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STORMCAD OUTPUT TABLES
West Mountain - 10W - 5-Year

INLET45 (C2.6)
Rim: 8,869.00 ft
8,875.00 Invert: 8,864.80 ft

INLET46 (C2.7)
Rim: 8,870.93 ft
Invert: 8,864.21 ft

SDMH-17
Rim: 8,869.97 ft
_/ Invert: 8,863.35 ft
8,870.00
=
k)
©
>
@
m \
8,865.00 — I —
P4
Cer;ge_ 1'§ft@ 1.00 % \\
8,860.00
-0+50 0+00 0+50 1+00

Station (ft)

WM - F1 - 10W.stsw

CivilStorm
1/19/2026

[24.00.03.23]
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8,870.00
8,865.00

<

2 8,860.00

N

@

L
8,855.00
8,850.00

-0+50

WM - F1 - 10W.stsw
1/19/2026

STORMCAD OUTPUT TABLES
West Mountain - 10W - 5-Year

INLET-01 (B1.1)
Rim: 8,869.47 ft

Invert: 8,862.10 ft INLET-04 (B1.4)
Rim: 8,867.34 ft
INLET-02 (B1.2) Invert; 8,860.57 ft

Rim: 8,869.47 ft
Invert: 8,861.64 ft
INLET-05 (B1.5)
Rim: 8,867.68 ft
Invert: 8,860.11 ft
SDMH-01.1
Rim: 8,867.92 ft
" Invert: 8,853.24 ft

L

]
\
T -—
P-01: 26 ||
Circle 13 ID@IJC(I)DO * P025701G 1 g5 T |
Circle - 4 80 % L
inRCP
P-04: 26
Circle - 180,n@R70°£ % FES-01

Rim: 8,855.11 ft
05 Invert: 8,852.78 ft
CII‘CIe 240 ft@1.00 %

P-05.1: 463

3 f
Cirdle - 24,0 t@1.00%

0+00 0+50 1+00 1+50 2+00

Station (ft)

CivilStorm
[24.00.03.23]
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STORMCAD OUTPUT TABLES
West Mountain - 10W - 5-Year

INLET-04 (B1.4)
8,870.00 Rim: 8,867.34 ft

INLET-03 (B1.3) Invert: 8,860.57 ft
Rim: 8,865.53 ft

Invert: 8,861.58 ft

e
S 8,865.00
@©
>
@
L
\
S
P03 51.0ft @ 1003
8,860.00 Cp
-0+50 0+00 0+50 1+00

Station (ft)

CivilStorm
WM - F1 - 10W.stsw [24.00.03.23]

1/19/2026 Page 11 of 40



8,850.00

8,845.00

Elevation (ft)

8,840.00

8,835.00

WM - F1 - 10W.stsw
1/19/2026

-0+50

STORMCAD OUTPUT TABLES
West Mountain - 10W - 5-Year

FES-02 (B2.1+B1)
Rim: 8,846.29 ft
Invert: 8,843.79 ft

SDMH-01
m\r,neng 3487 4308f2t 7 INLET-06 (B2.2)
T Rim: 8,846.76 ft

Invert: 8,840.02 ft
SDMH-02
Rim: 8,846.49 ft
i Invert: 8,839.00 ft

0+00 0+50 1+00 1+50

Station (ft)

INLET-08 (B2.3)
Rim: 8,840.75 ft
Invert: 8,835.72 ft

FES-03
Rim: 8,838.35 ft
Invert: 8,835.48 ft

‘B8ft@ 1,009
300inReE

2+50

CivilStorm
[24.00.03.23]
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Elevation (ft)

WM - F1 - 10W.stsw
1/19/2026

STORMCAD OUTPUT TABLES
West Mountain - 10W - 5-Year

8,845.00

8,840.00

8,835.00
-0+50

INLET-07 (B2.4)
Rim: 8,840.75 ft
Invert: 8,836.18 ft

INLET-08 (B2.3)
Rim: 8,840.75 ft
Invert: 8,835.72 ft

~10126.0
Circle 18,0 1 Rom

0+00 0+50

Station (ft)

CivilStorm
[24.00.03.23]
Page 13 of 40



8,850.00

8,845.00

8,840.00

8,835.00

Elevation (ft)

8,830.00

8,825.00

8,820.00
-0+50

WM - F1 - 10W.stsw
1/19/2026

STORMCAD OUTPUT TABLES
West Mountain - 10W - 5-Year

INLET-09 (B3.1+B3.2)

Rim: 8,845.79 ft

Invert: 8,842.00 ft

INLET-10 (B3.3)

Rim: 8,847.66 ft

Invert: 8,840.70 ft  INLET-11 (B3.4)

Rim: 8,847.66 ft
Invert: 8,837.18 ft
SDMH-03

Rin 8,846.98 ft
" Invert: 8,833.94 ft

4 SDMH-04

Rim: 8,843.79 ft
Invert: 8,830.30 ft

$SDMH-05
Rim: 8,838.80 ft
Invert: 8,826.76 ft

SDMH-06
Rim:|8,836.26 ft
Invert: 8,823.94 ft

’ \
Cirgp, 231
irclg 24.0[’7@I§;\%0 % \
INLET-13 (B3.6)
— Rim: 8,827.70 ft
\ Invert: 8,821.03 ft
P-16. 76
Cire B8t @ » \
— FES-04
P.1. Rim: 8,823.48 ft
741 >
Circle . 5, "i?ch_ ?;0 a Invert: 8,820.60 ft
P-20: 4377
i /@ 1.00 9
Clrde-24.0in RCF? %
0+00 0+50 1+00 1450 2+00 2450 3+00 3450 4+00 4+50
Station (ft)
CivilStorm
[24.00.03.23]
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Elevation (ft)

WM - F1 - 10W.stsw
1/19/2026

STORMCAD OUTPUT TABLES
West Mountain - 10W - 5-Year

INLET-12 (B3.5)
Rim: 8,827.46 ft
Invert: 8,823.96 ft

INLET-13 (B3.6)
Rim: 8,827.70 ft
8,830.00 Invert: 8,821.03 ft

8.825.00 E—
P-19: 26.3
-19: 26.3 1
Circle - 78.0i§ IJC?DO k
8.820.00
0+50 0+00 0+50

Station (ft)

CivilStorm
[24.00.03.23]
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Elevation (ft)

8,820.00

8,815.00

8,810.00

8,805.00

8,800.00
-0+50

WM - F1 - 10W.stsw

1/19/2026

STORMCAD OUTPUT TABLES
West Mountain - 10W - 5-Year

INLET-61 (D1.1)

Rim: 8,817.83 ft

Invert: 8,810.43 ft
INLET-62 (D2)
Rim: 8,817.83 ft
Invert: 8,807.49 ft

\
|
£ 2801t @ 1055
CerIe -1 8 0i 0 %
| Rim: 8,805.84 ft
Invert: 8,803,50 ft
P-62: 106.9 ft
Circle - 189 m% 1,20 %
o
64.
C/'.C/e 2762/7@
80 if) RS 50 o
Cp
0+00 0+50 1+00 1+50 2+00

Station (ft)

SDMH-60
Rim: 8,812.65 ft
Invert: 8,804.41 ft

CivilStorm
[24.00.03.23]
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STORMCAD OUTPUT TABLES
West Mountain - 10W - 5-Year

INLET-63 (D1.2)

Rim: 8,812.47 ft

Invert: 8,806.04 ft
SDMH-60

Rim: 8,812.65 ft
8,815.00 Invert: 8,804.41 ft

8,810.00

Elevation (ft)

~6:3. -
8,805.00 63
C//t‘/@~37?7,7@ |
S0,23
" RoL %
8,800.00
-0+50 0+00 0+50

Station (ft)

CivilStorm
WM - F1 - 10W.stsw [24.00.03.23]
1/19/2026 Page 17 of 40



STORMCAD OUTPUT TABLES
West Mountain - 10W - 5-Year

FES-70 (OS1)

8,800.00 Rim: 8,797.34 ft

Invert: 8,794.47 ft

g FES-71
c Rim: 8,793.04 ft
2 8,795.00 Invert; 8,790.17 ft
3
Ll

8,790.00

-0+50 0+00 0+50 1+00

Station (ft)

CivilStorm
WM - F1 - 10W.stsw [24.00.03.23]
1/19/2026 Page 18 of 40



8,795.00
8,790.00

=

g 8,785.00

@®

>

K)

L
8,780.00
8,775.00

-0+50

WM - F1 - 10W.stsw
1/19/2026

STORMCAD OUTPUT TABLES
West Mountain - 10W - 5-Year

OUTL-B
Rim: 8,792.00 ft
Invert: 8,784.75 ft

0+00 0+50

Station (ft)

SDMH-07
Rim: 8,786.91 ft
Invert: 8,779.33 ft

FES-05
Rim: 8,781.23 ft
Invert: 8,778.90 ft

P-22: 43 3

Circle - o 1 & 1.00 %

4.0in RCP

1+00 1+50

CivilStorm
[24.00.03.23]
Page 19 of 40



STORMCAD OUTPUT TABLES
West Mountain - 10W - 5-Year

INLET-80 (E1.1)
Rim: 8,764.09 ft
Invert: 8,760.11 ft

INLET-81 (E1.2)
Rim: 8,763.87 ft
Invert: 8,759.63 ft

8,765.00
FES-80
Rim: 8,761.15 ft
Invert: 8,759.31 ft
:-_'\ \
s
= 8,760.00 —
© ’ P~8O 28 1
> : ft@1
@ Circle - @1.00 % p.g1.
m ©=180inRrcp ” ,r?észgﬂ@iooc’/
) In RCP
8,755.00
-0+50 0+00 0+50 1+00

Station (ft)

CivilStorm
WM - F1 - 10W.stsw [24.00.03.23]
1/19/2026 Page 20 of 40



STORMCAD OUTPUT TABLES
West Mountain - 10W - 100-Year

CivilStorm
WM - F1 - 10W.stsw [24.00.03.23]
1/19/2026 Page 21 of 40



STORMCAD OUTPUT TABLES

West Mountain - 10W - 100-Year
Catch Basin Table - Time: 0.00 hours

Label Rim Invert Flow HGL (In) | HGL (Out) | Inlet Notes
(ft) (ft) (cfs) (ft) (ft) Locati
on
FES-02 (B2.1+B1) 8,846.29 | 8,843.79 34.20 | 8,843.92 8,843.92 | In Sag | 30" FES
FES-70 (0S1) 8,797.34 | 8,794.47 1.00| 8,794.79 8,794.79 | In Sag | 30" FES
INLET-01 (B1.1) 8,869.47 | 8,862.10 7.50 [ 8,863.94 8,863.94 | In Sag | 10" TYPE R INLET
INLET-02 (B1.2) 8,869.47 | 8,861.64 12.40 | 8,863.81 8,863.81 | In Sag | 10' TYPE R INLET
INLET-03 (B1.3) 8,865.53 | 8,861.58 4.90 | 8,863.12 8,863.12 | In Sag | TYPE C INLET
INLET-04 (B1.4) 8,867.34 | 8,860.57 19.90 | 8,863.01 8,863.01 | In Sag | 10' TYPE R INLET
INLET-05 (B1.5) 8,867.68 | 8,860.11 23.60 | 8,861.83 8,861.83 | In Sag | 5' TYPE R INLET
INLET-06 (B2.2) 8,846.76 | 8,840.02 36.10 | 8,842.04 8,842.04 | In Sag | 5' TYPE R INLET
INLET-07 (B2.4) 8,840.75 | 8,836.18 1.20| 8,837.79 8,837.79 | In Sag | 5' TYPE R INLET
INLET-08 (B2.3) 8,840.75 | 8,835.72 38.00 | 8,837.78 8,837.78 | In Sag | 5' TYPE R INLET
INLET-09 (B3.1+B3.2) | 8,845.79 | 8,842.00 20.80 | 8,843.62 8,843.62 | In Sag | TYPE C INLET
INLET-10 (B3.3) 8,847.66 | 8,840.70 22.10 | 8,842.36 8,842.36 | In Sag | 5' TYPE R INLET
INLET-11 (B3.4) 8,847.66 | 8,837.18 23.10 | 8,838.87 8,838.87 | In Sag | 5' TYPE R INLET
INLET-12 (B3.5) 8,827.46 | 8,823.96 3.40 | 8,824.64 8,824.64 | In Sag | 10' TYPE R INLET
INLET-13 (B3.6) 8,827.70 | 8,821.03 27.00 | 8,823.10 8,823.10 | In Sag | 5' TYPE R INLET
INLET-30 (A4.1) 8,923.30 | 8,918.84 2.70 | 8,919.45 8,919.45 [ In Sag | 10' TYPE R INLET
INLET-31 (A4.2) 8,923.30 | 8,918.36 470 | 8,919.18 8,919.18 | In Sag | 10' TYPE R INLET
INLET-40 (C2.2) 8,877.77 | 8,871.03 1.40| 8,872.68 8,872.68 | In Sag | 5' TYPE R INLET
INLET-41 (C2.1) 8,877.68 | 8,870.53 3.50 | 8,872.68 8,872.68 | In Sag | 5' TYPE R INLET
INLET-42 (C1+C2.3) 8,875.28 | 8,869.88 12.80 | 8,872.66 8,872.66 | In Sag | TYPE C INLET
INLET-43 (C2.4) 8,875.29 | 8,869.26 1.20 | 8,869.64 8,869.64 | In Sag | 5' TYPE R INLET
INLET-44 (C2.5) 8,875.38 | 8,868.59 1.60 | 8,869.04 8,869.04 | In Sag | 5' TYPE R INLET
INLET-45 (C2.6) 8,869.00 | 8,864.80 1.50 | 8,865.29 8,865.29 | In Sag | 10' TYPE R INLET
INLET-46 (C2.7) 8,870.93 | 8,864.21 3.00 | 8,865.32 8,865.32 | In Sag | 10' TYPE R INLET
INLET-61 (D1.1) 8,817.83 | 8,810.43 8.10| 8,811.51 8,811.51 | In Sag | 10' TYPE R INLET
INLET-62 (D2) 8,817.83 | 8,807.49 9.20 | 8,808.64 8,808.64 | In Sag | 5' TYPE R INLET
INLET-63 (D1.2) 8,812.47 | 8,806.04 3.70 | 8,806.76 8,806.76 | In Sag | 15' TYPE R INLET
INLET-80 (E1.1) 8,764.09 | 8,760.11 3.20 | 8,760.77 8,760.77 | In Sag | 10' TYPE R INLET
INLET-81 (E1.2) 8,763.87 | 8,759.63 4.30| 8,760.40 8,760.40 | In Sag | 5' TYPE R INLET
OUTL-B 8,792.00 | 8,784.75 26.20 | 8,786.54 8,786.54 | In Sag | OUTLET STRUCTURE
Manhole Table - Time: 0.00 hours
Label Flow Headloss | Elevation | HGL (In) | HGL (Out) Notes Headloss | AASHTO
(cfs) (ft) (Rim) (ft) (ft) Method Shaping
(ft) Method
SDMH-01 34.20 0.60 8,847.40 | 8,843.46 8,842.87 | 6' DIA MH FLAT TOP | AASHTO Full
SDMH-02 36.10 0.36 8,846.49 | 8,841.67 8,841.31 | 6' DIA MH AASHTO Full
SDMH-03 23.10 0.00 8,846.98 | 8,835.63 8,835.63 | 5' DIA MH AASHTO Full
SDMH-04 23.10 0.00 8,843.79 | 8,831.99 8,831.99 | 5' DIAMH AASHTO Full
SDMH-05 23.10 0.00 8,838.80 | 8,828.45 8,828.45 | 5' DIA MH AASHTO Full
SDMH-06 23.10 0.00 8,836.26 | 8,825.63 8,825.63 | 5' DIA MH AASHTO Full
SDMH-07 26.20 0.61 8,786.91 | 8,781.94 8,781.32 | 5' DIA MH AASHTO Full
SDMH-15 12.80 0.24 8,875.64 | 8,870.78 8,870.54 | 5' DIA MH AASHTO Full
SDMH-16 14.40 0.34 8,873.61 | 8,868.66 8,868.32 | 6' DIA MH AASHTO Full
SDMH-17 17.40 0.54 8,869.97  8,865.31 8,864.76 | 6' DIA MH AASHTO Full
SDMH-30 4.70 0.19 8,922.22 | 8,918.23 8,918.04 | 5' DIA MH AASHTO Full
SDMH-60 12.90 0.14 8,812.65| 8,805.89 8,805.75 | 5' DIA MH AASHTO Full

WM - F1 - 10W.stsw
1/19/2026

CivilStorm
[24.00.03.23]
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STORMCAD OUTPUT TABLES

West Mountain - 10W - 100-Year
Conduit Table - Time: 0.00 hours

Label Start Stop Invert Invert Length | Slope | Dia. | Mann. | Flow | Velo. | Depth | Capacity | Froude [ HGL (In) HGL
Node Node (Start) (Stop) (ft) (%) (in) (cfs) | (ft/s) (ft) (cfs) Number (ft) (Out)
(ft) (ft) (ft)
INLET- | INLET-
P01 |01 02 8,862.08 | 8,861.82| 26.0| 1.00|18.0| 0.013| 7.50| 4.24| 1.06| 1050| 1.273|8,863.94| 8,863.81
B1.1) | (B1.2)
INLET- | INLET-
P02 |02 04 8,861.62 | 8,861.05| 57.0| 1.00|18.0| 0.013|1240| 7.02| 1.33| 1050| 1.010|8,863.81| 8,863.01
(1.2) | (B1.4)
INLET- | INLET-
P03 |03 04 8,861.56 | 8,861.05| 51.0| 1.00|18.0| 0.013| 490| 277| o0s85| 1050| 1.377|8863.12| 8863.01
(B1.3) |(B1.4)
INLET- | INLET-
P04 |04 05 8,860.85 | 8,860.50 | 26.0| 1.00|18.0| 0.013|19.90| 11.26| 1.47| 1050| 1.621|8,863.01| 8,862.06
(B1.4) | (BL5)
INET- | o
P05 |05 oon | 8860.00|8859.98| 10.8| 1.00|240| 0.013|2360| 815| 172| 2258| 0984886183 | 886171
@15 |
FES02 | i
P06 |(B2.1+ |of 8,841.93 | 8,841.35| 10.5| 5.50|30.0| 0.013|34.20| 17.94| 1.99| 96.21| 3.593|8,843.92| 8,843.46
B1)
oo, | INLET-
P07 | o7 06 8,840.88 | 8,840.20| 41.0| 1.65|30.0| 0.013|34.20| 11.42| 1.99| 5266| 1.825|8,842.87| 8,841.80
(B2.2)
INET- | o
P08 |06 o 8,840.00 | 8,839.47| 32.1| 1.65|30.0| 0.013|36.10| 11.57| 2.04| 5273| 1.804]8,842.04| 8841.67
(B2.2)
coMp. | INLET-
P09 | o 08 8,839.27 | 8,835.90 | 142.2| 2.37|30.0]| 0.013|36.10| 13.29| 2.04| 63.15| 2.245|8,841.31| 8837.28
(B2.3)
INLET- | INLET-
P-10 |07 08 8,836.16 | 8,835.90| 26.0| 1.00|18.0| 0.013| 1.20| 068| 041| 1050| 1.418|8,837.79| 8837.78
(B2.4) | (B2.3)
INLET-
p-11 |08 FES-03 |8,835.70 | 8,835.46 | 23.8| 1.00|30.0| 0.013|38.00| 948| 208| 4098| 1.219|8837.78| 83837.41
(B2.3)
g\éLET' INLET-
P12 | (5 14 | 10 8,841.98 | 8,841.68| 150| 2.00|24.0| 0.013|20.80| 10.84| 1.63| 31.99| 1.936|8,843.62| 8,843.04
B3.2) | (B33
INLET- | INLET-
p-13 |10 11 8,840.68 | 8,840.16 | 26.0| 2.00|24.0| 0.013|22.10| 1099| 1.68| 31.99| 1.907]8,842.36| 8,841.52
(B3.3) |(B3.4)
INET- | o
P-14 |11 s 8,837.16 | 8,836.43| 36.9| 2.00|24.0]| 0.013|23.10| 11.10| 1.71| 3201| 1.885]8,838.87| 83837.79
(B3.4)
P-15 g?MH' g?MH' 8,833.93 | 8,832.28 | 82.3| 2.00|240| 0013]23.10| 11.09| 171| 31.99| 1.883|8,835.63| 8,833.58
P-16 S‘?MH' S?MH' 8,830.28 | 8,828.74| 76.8| 2.00|24.0| 0.013|23.10| 11.10| 1.71| 3202| 1.886|8,831.99| 8,830.04
p-17 g?MH' ggMH' 8,826.74 | 8825.92 | 41.1| 2.00|24.0| 0.013|23.10| 11.09| 171| 31.97| 1.882|8,828.45| 8,827.27
oo, | INLET-
P18 | o 13 8,823.92 | 8821.52| 1202| 2.00|24.0]| 0.013|23.10| 11.08| 171| 31.97| 1.881]8,825.63| 8382279
(B3.6)
INLET- | INLET-
P-19 |12 13 8,823.94 | 8823.68| 263| 1.00|18.0| 0.013| 340| 530| 070| 1050| 1.413|8,824.64| 8,824.27
(B3.5) |(B3.6)
CivilStorm
WM - F1 - 10W.stsw [24.00.03.23]

1/19/2026
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STORMCAD OUTPUT TABLES

West Mountain - 10W - 100-Year
Conduit Table - Time: 0.00 hours

Label | Start Stop Invert Invert | Length | Slope | Dia. | Mann. | Flow | Velo. | Depth | Capacity | Froude | HGL (In) HGL
Node Node (Start) (Stop) (ft) (%) | (in) (cfs) | (ft/s) (ft) (cfs) Number (ft) (Out)
(ft) (ft) (ft)
INLET-
P20 |13 FES-04 |8,821.028,820.58| 43.7| 1.00|24.0| 0013|2700 859| 1.81| 2250| 1.071]8823.10| 882239
(B3.6)
P21 |OUTL-B §7DMH' 8,784.75 | 8,779.51| 92.9| 563|24.0| 0.013|26.20| 16.98| 1.79| 53.69| 3.408|8,786.54 | 8781.94
p-22 §7DMH' FES-05 |8,779.31|8,778.88| 433| 1.00|24.0| 0013|2620 834| 179| 2265| 1.040]8781.32| 8780.67
INLET- | INLET-
P30 |30 31 8,018.83 | 8,918.55| 28.0| 1.00|18.0| 0.013| 270| 4.98| 062| 1050| 1.424|8,919.45| 8919.18
(A4.1) | (A4.2)
INET- | o
p31 |31 30 8,018.35|8,917.41| 93.5| 1.00|18.0| 0.013| 470| 579| 083| 1053| 1.386|8,919.18| 8918.11
(A4.2)
P32 ggMH' FES-30 | 8,917.21|8,916.27| 94.0| 1.00| 180 0.013| 470| 578| 083| 1050| 1.383|8,918.04| 8916.97
INLET- | INLET-
p-42 |40 41 8,871.01 | 8,870.71| 29.6| 1.00|18.0| 0.013| 1.40| 079| 044| 1050| 1.422|8872.68| 8,872.68
.2) |21
INLET- | INLET-
p-43 |41 42(C1 |8870.51|8870.36| 154| 1.00|180| 0.013| 350| 1.98| 071| 1049| 1.400|8,872.68| 8387266
€2.1) |+c2.3)
INET- | o
P44 [42(C1 |3 8,869.86 | 8,868.59 | 126.6| 1.00|18.0| 0.013|12.80| 7.24| 1.34| 1052| 1.043|8,872.66| 8870.78
+C2.3)
pas 300 | SO | 886839 | 8,867.13| 1266| 1.00|18.0( 0.013[1280| 7.24| 134| 1048| 1.043|8,870.54| 8,868.66
INLET- | INLET-
P46 |43 44 8,869.24 | 8,868.77| 46.4| 1.00|18.0| 0.013| 1.20| 3.95| 041| 1051| 1.419|8,869.64| 8869.11
©2.4) |25)
INET- | o
p-47 |44 o 8,868.57 | 8,867.38 | 119.4| 1.00|18.0| 0.013| 1.60| 4.29| 048| 10.49| 1.424|8,869.04| 8,868.66
(C2.5)
p-48 fﬁDMH' %DMH' 8,866.93 | 8,863.76 | 110.5| 2.87|18.0| 0.013|14.40| 11.21| 1.39| 1779| 2.060|8,868.32| 8,865.31
INLET- | INLET-
P49 |45 46 8,864.71 | 8,864.33| 382| 1.00|18.0]| 0.013| 1.50| 4.22| 046| 1050| 1.425|8,865.29| 8,865.32
2.6 |7
INET- | o
P50 |46 > 8,864.13 | 8,863.76 | 36.5| 1.00|18.0| 0.013| 3.00| 5.12| 066| 1050| 1.419|8,865.32| 8,865.31
(€2.7)
p-51 ESMH' FBAY-C | 8,863.26 | 8,863.06 | 19.7| 1.00|24.0| 0.013|17.40| 7.95| 150| 22.66| 1.306|8,864.76| 8864.42
INLET- | v oer
P61 |61 8,810.41 | 8,810.13| 28.0| 1.00|18.0]| 0.013| 8.10| 6.56| 1.10| 10.50| 1.2418,811.51| 8,811.13
oLy |6202
P-62 é'gL(Egé) 23'\"”' 8,807.47 | 8,806.40 | 106.9| 1.00|18.0]| 0.013| 9.20| 6.70| 1.17| 1051| 1.168]8,808.64| 8,807.49
INET- | o
P63 |63 s 8,806.02 | 8,804.90| 32.1| 3.50|18.0]| 0.013| 3.70| 8.54| 073| 19.66| 2.673|8,806.76| 8,805.89
(D1.2)
P-64 EEMH' FES-60 |8,804.40 | 8,803.48| 26.2| 350|180 0013|12.90| 11.86| 135| 19.65| 2.435]|8,805.75| 8,6804.48
P-70 (Fgg-l7)0 FES-71 |8,794.45|8,790.15| 77.6| 5.55|24.0| 0.013| 1.00| 6.59| 034| 5330| 3.230|8794.79| 8790.33
CivilStorm
WM - F1 - 10W.stsw [24.00.03.23]

1/19/2026
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STORMCAD OUTPUT TABLES
West Mountain - 10W - 100-Year

Conduit Table - Time: 0.00 hours

Label | Start Stop Invert Invert | Length | Slope | Dia. | Mann. | Flow | Velo. | Depth | Capacity | Froude | HGL (In) HGL
Node Node (Start) (Stop) (ft) (%) | (in) (cfs) | (ft/s) (ft) (cfs) Number (ft) (Out)
(ft) (ft) (ft)
INLET- | INLET-
P-80 |80 81 8,760.09 | 8,759.81 28.1 1.00 | 18.0| 0.013| 3.20 5.21 0.68 10.48 1.415| 8,760.77 | 8,760.38
(E1.1) |(E1.2)
INLET-
P-81 |81 FES-80 | 8,759.61 | 8,759.29 31.5 1.00 | 18.0| 0.013 | 4.30 5.64 0.80 10.50 1.392 | 8,760.40 | 8,759.97
(E1.2)
CivilStorm
WM - F1 - 10W.stsw [24.00.03.23]

1/19/2026
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STORMCAD OUTPUT TABLES
West Mountain - 10W - 100-Year

INLET-30 (A4.1)
Rim: 8,923.30 ft
Invert: 8,918.84 ft

8,925.00 Rim B,623.30 1 R 8,622,221
f Invert: 8,918.36 ft Invert: 8,917.23 ft
=
£ 8,920.00
[
3 |
W P-39 \
U280 1 ™
Circle - 1g 1 @1.00%  |P31: g3
180inRCP 7 Gireta - 1}?3 ?;J'COS % —
' R-32: 4
Circle - 1
8,915.00
-0+50 0+00 0+50 1+00 1+50

Station (ft)

WM - F1 - 10W.stsw
1/19/2026

FES-30
Rim: 8,918.08 ft
Invert:-8,916.29 fi

2+50

CivilStorm
[24.00.03.23]
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8,880.00

8,875.00

8,870.00

Elevation (ft)

8,865.00

8,860.00
-0+50

WM - F1 - 10W.stsw
1/19/2026

STORMCAD OUTPUT TABLES
West Mountain - 10W - 100-Year

INLET-40 (C2.2)
Rim: 8,877.77 ft
Invert: 8,871.03 ft

INLET-41 (C2.1)
Rim: 8,877.68 ft
Invert: 8,870.53 ft

SDMH-15
Rim: 8,875.64 ft
Invert: 8,868.41 ft

INLET42 (C1+C2.3)
Rim: 8,875.28 ft
Invert: 8,869.88 ft
SDMH-16

Rim: 8,873.61 ft
Invert: 8,866.95 ft

SDMH-17
Rim: 8,869.97 ft
Invert: 8,863.35 ft

P42 2961
e 1,
Circle - 1&0;‘?ch? %

P-43: 154 P4y
Circle - 7 - @1.00 9 G 1 281@1009 2 FBAY-C
-YinRcp -0inRcp o Rim: 8,865.35 ft
401 126.6 Invert: 8,863.02 ft
Circle - 18.0?n%(§£0 %
P51: 1975
o o 1.
Orde-240 TR *
0+00 0+50 1+00 1+50 2+00 2+50 3+00 3+50 4+00 4+50

Station (ft)

CivilStorm
[24.00.03.23]
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8,880.00

8,875.00

Elevation (ft)

8,870.00

8,865.00

WM - F1 - 10W.stsw
1/19/2026

-0+50

STORMCAD OUTPUT TABLES
West Mountain - 10W - 100-Year

INLET43 (C2.4) |NLET-44 (C2.5)
Rim: 8,875.29 ft | ~Rim: 8,875.38 ft
Invert: 8,869.26 f Invert: 8,868.59 ft

SDMH-16
Rim: 8,873.61 ft
Invert: 8,866.95 ft

\
\_
gﬁ% 4?.4 O ——
8.0inRCp P47 119.4&@100"/
Circle- 180 inkep -
0+00 0+50 1+00 1+50 200
Station (ft)

CivilStorm
[24.00.03.23]
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STORMCAD OUTPUT TABLES
West Mountain - 10W - 100-Year

INLET45 (C2.6)
Rim: 8,869.00 ft
8,875.00 Invert: 8,864.80 ft

INLET46 (C2.7)
Rim: 8,870.93 ft
Invert: 8,864.21 ft

SDMH-17
Rim: 8,869.97 ft
_/ Invert: 8,863.35 ft
8,870.00
=
je)
©
>
Q@
LIJ \
\
8,865.00 S
P4
Clrcige_ 1'§ft@ 1009 | ——
8,860.00
-0+50 0+00 0+50 1+00

Station (ft)

WM - F1 - 10W.stsw

CivilStorm
1/19/2026

[24.00.03.23]
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Elevation (ft)

8,870.00

8,865.00

8,860.00

8,855.00

8,850.00
-0+50

WM - F1 - 10W.stsw

1/19/2026

STORMCAD OUTPUT TABLES
West Mountain - 10W - 100-Year

INLET-01 (B1.1)
Rim: 8,869.47 ft

Invert: 8,862.10 ft INLET-04 (B1.4)
Rim: 8,867.34 ft
INLET-02 (B1.2) Invert; 8,860.57 ft

Rim: 8,869.47 ft
Invert: 8,861.64 ft
INLET-05 (B1.5)
Rim: 8,867.68 ft
Invert: 8,860.11 ft
SDMH-01.1
Rim: 8,867.92 ft
" Invert: 8,853.24 ft

L

]
\
\_\
P01: 26 B
. ~<0.0ft
Clrcle- 18-0in@R1'00 % P-02: 57 L
CP Circle - 1. 80 ,?'?1 Coig o L
P-04: 26
Circle - 11 @1.00 % FES-01

nRCcp Rim: 8,855,11 ft

05 Invert: 8,852.78 ft
Clrc[e 240 @1 00 ¥

P-05.1: 463

3 f
Cirdle - 24,0 t@1.00%

0+00 0+50 1+00 1+50 2+00

Station (ft)

CivilStorm
[24.00.03.23]
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STORMCAD OUTPUT TABLES
West Mountain - 10W - 100-Year

INLET-04 (B1.4)
8,870.00 Rim: 8,867.34 ft

INLET-03 (B1.3) Invert: 8,860.57 ft
Rim: 8,865.53 ft

Invert: 8,861.58 ft

e
S 8,865.00
@©
>
@
L
P03 51.0ft @ 1003
8,860.00 Cp
-0+50 0+00 0+50 1+00

Station (ft)

CivilStorm
WM - F1 - 10W.stsw [24.00.03.23]
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8,850.00

8,845.00

Elevation (ft)

8,840.00

8,835.00

WM - F1 - 10W.stsw
1/19/2026

-0+50

STORMCAD OUTPUT TABLES
West Mountain - 10W - 100-Year

FES-02 (B2.1+B1)
Rim: 8,846.29 ft
Invert: 8,843.79 ft

SDMH-01
m\r,neng 3487 4308f2t 7 INLET-06 (B2.2)
T Rim: 8,846.76 ft

Invert: 8,840.02 ft
SDMH-02
Rim: 8,846.49 ft
i Invert: 8,839.00 ft

I NL=
0’90 0 \
%P ||
P &32\
P07, Circle “3) 1@ g o,

0+00 0+50 1+00 1+50

Station (ft)

INLET-08 (B2.3)

P-11:
Circle

Rim: 8,840.75 ft
Invert: 8,835.72 ft

FES-03
Rim: 8,838.35 ft
Invert: 8,835.48 ft

S8t @ 1009
300inReE

2+50

CivilStorm
[24.00.03.23]
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STORMCAD OUTPUT TABLES
West Mountain - 10W - 100-Year

8,845.00
et
S 8,840.00
@©
>
@
L
8,835.00
0+50

WM - F1 - 10W.stsw
1/19/2026

INLET-07 (B2.4)
Rim: 8,840.75 ft
Invert: 8,836.18 ft

INLET-08 (B2.3)
Rim: 8,840.75 ft
Invert: 8,835.72 ft

~10126.0
Circle 18,0 1 Rom

0+00 0+50

Station (ft)

CivilStorm
[24.00.03.23]
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8,850.00

8,845.00

8,840.00

8,835.00

Elevation (ft)

8,830.00

8,825.00

8,820.00
-0+50

WM - F1 - 10W.stsw
1/19/2026

STORMCAD OUTPUT TABLES
West Mountain - 10W - 100-Year

INLET-09 (B3.1+B3.2)

0+00

Rim: 8,845.79 ft
Invert: 8,842.00 ft

INLET-10 (B3.3)
Rim: 8,847.66 ft
Invert: 8,840.70 ft

INLET-11 (B3.4)

Rim: 8,847.66 ft
Invert: 8,837.18 ft
SDMH-03

/Rim: 8,846.98 ft

4 Invert: 8,833.94 ft

SDMH-04
Rim: 8,843.79 ft
Invert: 8,830.30 ft

$SDMH-05
Rim: 8,838.80 ft
Invert: 8,826.76 ft

SDMH-06
Rim:|8,836.26 ft
Invert: 8,823.94 ft

8

INLET-13 (B3.6)
Rim: 8,827.70 ft
Invert: 8,821.03 ft
P-16.
Ciry

- 7681 \
2401 0% ——
- FES-04
P17.414 Lt Rim: 8,823.48 ft
Circle . / ,}"?ch' ‘,7;0 ! Invert: 8,820.60 ft
P-20: 43 71
. . 1.
Circle- 249 i?RCOF? %
0+50 1+00 1+50 2+00 2+50 3+00 3+50 4+00 4+50
Station (ft)
CivilStorm
[24.00.03.23]
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Elevation (ft)

WM - F1 - 10W.stsw
1/19/2026

STORMCAD OUTPUT TABLES
West Mountain - 10W - 100-Year

INLET-12 (B3.5)
Rim: 8,827.46 ft
Invert: 8,823.96 ft

INLET-13 (B3.6)
Rim: 8,827.70 ft
8,830.00 Invert: 8,821.03 ft

8.825.00 E—
P19 26.3
-19: 26.3 1
Circle - 78.0i§ IJC?DO T
8.820.00
0+50 0+00 0+50

Station (ft)

CivilStorm
[24.00.03.23]
Page 35 of 40



Elevation (ft)

8,820.00

8,815.00

8,810.00

8,805.00

8,800.00
-0+50

WM - F1 - 10W.stsw

1/19/2026

STORMCAD OUTPUT TABLES
West Mountain - 10W - 100-Year

INLET-61 (D1.1)
Rim: 8,817.83 ft
Invert: 8,810.43 ft

INLET-62 (D2)
Rim: 8,817.83 ft
Invert: 8,807.49 ft

SDMH-60
Rim: 8,812.65 ft
Invert: 8,804.41 ft

_\
\
P-61:28 0ty 3
C:rcle- 180 @ 1009
nRep | FES-60
Rim: 8,805.84 ft
|| Invert: 8,803/50 ft
P62 106.9 4
Circle - 189 m% 1,30 % ]
o,
“64.
C/'.C/e 2762/7@
80 if) RS 50 o
Cp
0+00 0+50 1+00 1+50 2+00

Station (ft)

CivilStorm
[24.00.03.23]
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STORMCAD OUTPUT TABLES
West Mountain - 10W - 100-Year

8,815.00
8,810.00

<

ke,

©

o

L
8,805.00
8,800.00

-0+50

WM - F1 - 10W.stsw
1/19/2026

INLET-63 (D1.2)

Rim: 8,812.47 ft

Invert: 8,806.04 ft
SDMH-60
Rim: 8,812.65 ft
Invert: 8,804.41 ft

0+00 0+50

Station (ft)

CivilStorm
[24.00.03.23]
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STORMCAD OUTPUT TABLES
West Mountain - 10W - 100-Year

FES-70 (OS1)

8,800.00 Rim: 8,797.34 ft

Invert: 8,794.47 ft

g FES-71
c Rim: 8,793.04 ft
2 8,795.00 Invert; 8,790.17 ft
3
Ll

8,790.00

-0+50 0+00 0+50 1+00

Station (ft)

CivilStorm
WM - F1 - 10W.stsw [24.00.03.23]
1/19/2026 Page 38 of 40



STORMCAD OUTPUT TABLES
West Mountain - 10W - 100-Year

8,795.00 OUTL-B
Rim: 8,792.00 ft
Invert: 8,784.75 ft

8,790.00 SDMH-07
Rim: 8,786.91 ft
Invert: 8,779.33 ft

c
-% 8,785.00
> FES-05
w Rim: 8,781.23 ft
Invert: 8,778.90 ft
8,780.00
P-22:43 34
< a0, 1,
8,775.00
-0+50 0+00 0+50 1+00 1+50
Station (ft)
CivilStorm
WM - F1 - 10W.stsw [24.00.03.23]
1/19/2026
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STORMCAD OUTPUT TABLES
West Mountain - 10W - 100-Year

INLET-80 (E1.1)
Rim: 8,764.09 ft
Invert: 8,760.11 ft

INLET-81 (E1.2)
Rim: 8,763.87 ft
Invert: 8,759.63 ft

8,765.00
FES-80
Rim: 8,761.15 ft
Invert: 8,759.31 ft
:-_'\ \
s
= 8,760.00
© ’ P~8O 28 1
> : ft@1
@ Circle - @1.00 % p.g1.
m ©=180inRrcp ” ,r?észgﬂ@iooc’/
) In RCP
8,755.00
-0+50 0+00 0+50 1+00

Station (ft)

CivilStorm
WM - F1 - 10W.stsw [24.00.03.23]
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APPENDIX D

DETENTION BASIN/
WATER QUALITY ENHANCEMENT BMP’S

Pond Percent Imperviousness Calculations

Temporary Sediment Basin A4 Exhibit
Temporary Sediment Basin A4 Stage-Storage Discharge Calculations
Temporary Sediment Basin A4 Stage Storage Discharge Table

Pond B - FAA Method Detention Sizing
Pond B HEC-HMS Inflow Results
Pond B — MHFD-Detention_v4.07
Pond B Stage Storage Discharge Table

Temporary Sediment Pond C Exhibit
Temporary Sediment Pond C Stage-Storage Discharge Calculations
Temporary Sediment Basin C Stage Storage Discharge Table



Cerradna
esign
Project Name: West Mountain - F1 - 10W Donver, CO 80231

ph. 303.632.8867
Prepared By: JNS

Pond Percent Impervious Calculations

Design Basin Area Historic Paved Street, Roof, Single Family Single Family Multi-family Gravel Maint EDBs Weighted %

Basin Id Point (Ac) Flow Area Drives, Walks Area Lot Area Lot Area Lots Area Access Area Area Impervious
5% 95% 35% 55% 70% 60% 25%

A4.1 A4l 2.11 1.00 0.61 0.49 42.8%
A4.2 A4.2 0.48 0.48 95.0%
A4.3 A4.3 7.33 3.09 3.77 0.47 32.0%
Temp Sed Pond A4 9.92 4.09 1.09 4.27 0.47 37.4%
B B 5.63 1.48 0.18 3.24 0.06 0.67 47.0%
B1.1 B1.1 2.49 0.02 0.63 1.84 64.8%
B1.2 B1.2 1.74 0.19 0.58 0.97 51.6%
B1.3 B1.3 4.02 1.26 2.75 25.6%
B1.4 B1.4 0.89 0.25 0.45 0.19 61.6%
B1.5 B1.5 1.19 0.24 0.66 0.28 70.6%
B2.1 B2.1 7.77 0.33 2.56 4.88 55.7%
B2.2 B2.2 0.52 0.04 0.48 87.3%
B2.3 B2.3 0.20 0.02 0.18 86.0%
B2.4 B2.4 0.40 0.08 0.32 77.0%
B3.1 B3.1 3.54 3.54 70.0%
B3.2 B3.2 3.04 3.04 70.0%
B3.3 B3.3 0.33 0.33 95.0%
B3.4 B3.4 0.28 0.28 95.0%
B3.5 B3.5 1.13 0.35 0.10 0.68 52.0%
B3.6 B3.6 0.15 0.15 95.0%
B4 B4 4.45 0.78 0.95 2.72 54.7%
Pond B 37.77 5.05 5.12 6.28 493 15.66 0.06 0.67 56.1%
C C 1.71 1.14 0.57 11.7%
c1 c1 2.92 0.52 0.49 1.90 39.7%
c2.1 c2.1 0.78 0.32 0.46 57.8%
C2.2 C2.2 0.41 0.05 0.36 84.7%
c2.3 c2.3 3.44 1.41 0.15 1.88 25.4%
C2.4 C2.4 1.05 0.35 0.09 0.61 30.1%
C2.5 C2.5 0.16 0.03 0.12 75.4%
C2.6 C2.6 1.38 0.70 0.34 0.34 34.5%
c2.7 C2.7 0.48 0.13 0.35 70.3%
Temp Sed Pond C 12.34 4.67 2.36 4.74 0.57 34.7%

1/15/2026



2/2/2026 9:08 AM ; X:\GRAND PARK\DOCUMENTS\REPORTS\DRAINAGE\16.1 - FILING 1 - 8WB, 9W, 10W, 11W\PHASE 3 - 10W\D - POND & WQ CALCS\POND A\TEMP SEDIMENT POND EXHIBIT - POND A4.DWG;

T d
/ % %g A
/ 3 -
(%) (6]
/ 6" RISER PIPEZ
/ / WITH (5) 15/16" DIA HOLES
/ SPACED 4" APART
7
, 12" THICK
o TYPEM
Y -%”  ~SOIL RIPRAP ‘
/ / SPILLWAY CREST J
_ LENGTH = 15'
o
&
%
i
4 P
/ P %%1(‘)
e J/
/ / 100°
/~ M
TEMP SED BASIN VOLUME CALCULATION PER MHFD DETAIL SC-7
ADDITIONAL VOLUME PER 3
BASINS DEVELOPED? AREA (AC) IMPERVIOUSNESS TABLE SB-1 (FTY/AC) VOLUME REQ (FT3)
A4.1 Y 2.11 43% 2030 4283
A4.2 Y 0.48 95% 6460 3101
A4.3 Y 7.33 32% 1600 11728
TOTAL DEVELOPED AREA 9.92 - 3600 35712
TOTAL REQUIRED VOLUME 54824
Volume
Area
Elev Stage Notes Incr. Total Total
[SF] [AC] [CF] [CF] [AC-FT]
8870.00 0.00 11312 0.2597 0 0 0
8870.25 0.25 11759 0.2699 2884 2884 0.0662
8870.50 0.50 12218 0.2805 2997 5881 0.1350
8870.75 0.75 12710 0.2918 3116 8997 0.2065
8871.00 1.00 13218 0.3034 3241 12238 0.2809
8871.25 1.25 13728 0.3152 3368 15606 0.3583
8871.50 1.50 14254 0.3272 3498 19104 0.4386
8871.58 1.58 Orifice 1 14425 0.3312 1147 20251 0.4649
8871.75 1.75 14793 0.3396 2484 22735 0.5219
8871.91 1.91 Orifice 2 15146 0.3477 2395 25130 0.5769
8872.00 2.00 15330 0.3519 1371 26501 0.6084
8872.24 2.24 Orifice 3 15892 0.3648 3747 30248 0.6944
8872.25 2.25 15915 0.3654 159 30407 0.6980
8872.50 2.50 10-Year Max Depth 16494 0.3787 4051 34458 0.7910
8872.57 2.57 Orifice 4 16658 0.3824 1160 35618 0.8177
8872.75 2.75 17082 0.3921 3037 38655 0.8874
8872.90 2.90 Orifice 5 17435 0.4003 2589 41244 0.9468
8873.00 3.00 Riser Pipe Opening/Spillway Invert 17674 0.4057 1755 42999 0.9871
8873.10 3.10 100-Year Max Depth 18181 0.4174 1793 44792 1.0283
8873.25 3.25 18345 0.4211 2739 47531 1.0912
8873.50 3.50 18996 0.4361 4668 52199 1.1983
8873.75 3.75 19667 0.4515 4833 57032 1.3093
8874.00 4.00 20243 0.4647 4989 62021 1.4238
. DATE: 02/02/2026
terracina O _ N
deaian WEST MOUNTAIN - F1  TEMPORARY SEDIMENT BASI
10200 E. Girard Ave, A-314
e 10W.1 & 11W A4 e




Project Name: West Mountain-F1-10W.1 & 11W
Prepared By: JNS

Temporary Sediment Basin A4 - Stage-Storage Discharge Calculations

User Input Orifice Diameter (in) =[ 0.9375
Spillway Width (ft) = 15
Bottom Elevation (ft) = 8870

Cicular Orifice 1 Cicular Orifice 2 Cicular Orifice 3 Cicular Orifice 4 Cicular Orifice 5 Riser Pipe Opening Spillway
Cd=|0.6 Cd=|0.6 Cd=|0.6 Cd=|0.6 Cd=|0.6 Cd=|0.6
Pond C - Pond Volume Calculations Diameter (in) =]0.9375 Diameter (in) =|0.9375 Diameter (in) =10.9375 Diameter (in) =|0.9375 Diameter (in) =[{0.9375 Diameter (in) =|8 Length (ft) =[15 Total Flow
CL=(8871.29 CL=|8871.63 CL=|8871.96 CL=(8872.29 CL=|8872.63 CL=(8872.00 Chcw =|3
FL=|8871.25 FL=|8871.583333 FL=|8871.916667 FL=18872.25 FL=|8872.583333 FL=18873 Z=|4
Area Volume A(sf) ={0.00616 A(sf) =[0.00616 A(sf) =|0.00616 A(sf) =[0.00616 A(sf) =10.00616 A(sf) =/0.19635 Invert = 8873
Elev Stage Notes Incr. Total Total H Q H Q H Q H Q H Q H Q H Q Q
[SF] [AC] [CF] [CF] [AC-FT] (ft) (cfs) (ft) (cfs) (ft) (cfs) (ft) (cfs) (ft) (cfs) (ft) (cfs) (ft) (cfs) (cfs)
8870.00 0.00 11312 0.2597 0 0 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8870.25 0.25 11759 0.2699 2884 2884 0.0662 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8870.50 0.50 12218 0.2805 2997 5881 0.1350 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8870.75 0.75 12710 0.2918 3116 8997 0.2065 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8871.00 1.00 13218 0.3034 3241 12238 0.2809 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8871.25 1.25 13728 0.3152 3368 15606 0.3583 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8871.50 1.50 14254 0.3272 3498 19104 0.4386 0.21 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 0.01
8871.58 1.58 Orifice 1 14425 0.3312 1147 20251 0.4649 0.29 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02
8871.75 1.75 14793 0.3396 2484 22735 0.5219 0.46 0.02 0.12 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03
8871.91 1.91 Orifice 2 15146 0.3477 2395 25130 0.5769 0.62 0.02 0.28 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04
8872.00 2.00 15330 0.3519 1371 26501 0.6084 0.71 0.02 0.37 0.02 0.04 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05
8872.24 2.24 Orifice 3 15892 0.3648 3747 30248 0.6944 0.95 0.03 0.61 0.02 0.28 0.02 0.00 0.00 0.00 0.00 0.24 0.46 0.00 0.00 0.53
8872.25 2.25 15915 0.3654 159 30407 0.6980 0.96 0.03 0.62 0.02 0.29 0.02 0.00 0.00 0.00 0.00 0.25 0.47 0.00 0.00 0.54
8872.50 2.50 10-Year Max Depth 16494 0.3787 4051 34458 0.7910 1.21 0.03 0.87 0.03 0.54 0.02 0.21 0.01 0.00 0.00 0.50 0.67 0.00 0.00 0.76
8872.57 2.57 Orifice 4 16658 0.3824 1160 35618 0.8177 1.28 0.03 0.94 0.03 0.61 0.02 0.28 0.02 0.00 0.00 0.57 0.71 0.00 0.00 0.81
8872.75 2.75 17082 0.3921 3037 38655 0.8874 1.46 0.04 1.12 0.03 0.79 0.03 0.46 0.02 0.12 0.01 0.75 0.82 0.00 0.00 0.94
8872.90 2.90 Orifice 5 17435 0.4003 2589 41244 0.9468 1.61 0.04 1.27 0.03 0.94 0.03 0.61 0.02 0.27 0.02 0.90 0.90 0.00 0.00 1.04
8873.00 3.00 Riser Pipe Opening/Spillway Invert 17674 0.4057 1755 42999 0.9871 1.71 0.04 1.37 0.03 1.04 0.03 0.71 0.02 0.37 0.02 1.00 0.95 0.00 0.00 1.09
8873.10 3.10 100-Year Max Depth 18181 0.4174 1793 44792 1.0283 1.81 0.04 1.47 0.04 1.14 0.03 0.81 0.03 0.47 0.02 1.10 0.99 0.10 1.45 2.60
8873.25 3.25 18345 0.4211 2739 47531 1.0912 1.96 0.04 1.62 0.04 1.29 0.03 0.96 0.03 0.62 0.02 1.25 1.06 0.25 5.93 7.15
8873.50 3.50 18996 0.4361 4668 52199 1.1983 2.21 0.04 1.87 0.04 1.54 0.04 1.21 0.03 0.87 0.03 1.50 1.16 0.50 17.61 18.95
8873.75 3.75 19667 0.4515 4833 57032 1.3093 2.46 0.05 2.12 0.04 1.79 0.04 1.46 0.04 1.12 0.03 1.75 1.25 0.75 33.90 35.35
8874.00 4.00 20243 0.4647 4989 62021 1.4238 2.71 0.05 2.37 0.05 2.04 0.04 1.71 0.04 1.37 0.03 2.00 1.34 1.00 54.60 56.15




Cerradina
esign
10200 E. Girard Ave, A-314
Project Name: West Mountain - F1 - 10W.1 & 11W oh. 303.632.6847

ph. 303.632.8867
Prepared By: JNS

Temp Sed Basin A4 Stage Storage
Discharge Table

Temp Sed Basin A4 Area-Elevation-Discharge Table
Stage Elevation Area Discharge
(ft) (ft) (ft%) (cfs)
0 8870 11312 0.0
0.25 8870.25 11759 0.0
0.5 8870.5 12218 0.0
0.75 8870.75 12710 0.0
1 8871 13218 0.0
1.25 8871.25 13728 0.0
1.5 8871.5 14254 0.0
1.58 8871.58 14425 0.0
1.75 8871.75 14793 0.0
1.91 8871.91 15146 0.0
2 8872 15330 0.0
2.24 8872.24 15892 0.5
2.25 8872.25 15915 0.5
2.5 8872.5 16494 0.8
2.57 8872.57 16658 0.8
2.75 8872.75 17082 0.9
2.9 8872.9 17435 1.0
3 8873 17674 1.1
3.1 8873.1 18181 2.6
3.25 8873.25 18345 7.1
3.5 8873.5 18996 18.9
3.75 8873.75 19667 354
4 8874 20243 56.1

2/2/2026



DETENTION VOLUME BY THE MODIFIED FAA METHOD

Project: West Mountain - F1 - 10W

Basin ID: Pond B

(For catchments less than 160 acres only. For larger catchments, use hydrograph routing method)
(NOTE: for catchments larger than 90 acres, CUHP hydrograph and routing are recommended)

Determination of MINOR Detention Volume Using Modified FAA Method Deter of MAJOR Di 1 Volume Using Modified FAA Method
Design Information (Input): Design Information (Input)
Catchment Drainage Imperviousness la= 56.00 percent Catchment Drainage Imperviousness la= 56.00 percent
Catchment Drainage Area A= 37.710 acres Catchment Drainage Area A= 37.710 acres
Predevelopment NRCS Soil Group Type = D A, B,C,orD Predevelopment NRCS Soil Group Type = D A/B,C,orD
Return Period for Detention Control = 10 years (2, 5, 10, 25, 50, or 100) Return Period for Detention Control T=[__100 _Jyears (2, 5,10, 25,50, or 100)
Time of Concentration of Watershed Tec= 21 minutes Time of Concentration of Watershed Te= 21 minutes
Allowable Unit Release Rate = 038 |cfslacre Allowable Unit Release Rate q cfsfacre
One-hour Precipitation Py = 1.01 inches One-hour Precipitation Py m inches
Design Rainfall IDF Formula i = C;* P4/(C#+T)"C; Design Rainfall IDF Formula i = Cy* P4/(C,#T.)"C;
Coefficient One Ci= 28.50 Coefficient One Ci= 28.50
Coefficient Two Co= 10 Coefficient Two C,= 10
Coefficient Three Cy= 0.786 Coefficient Three Cy= 0.786
Determination of Average Outflow from the Basin (Calculated) Determination of Average Outflow from the Basin (Calculated):
Runoff Coefficient = 0.49 Runoff Coefficient C= 0.62
Inflow Peak Runoff Qp-in 36.14 cfs Inflow Peak Runoff Qp-in = 74.24 cfs
Allowable Peak Outflow Rate Qp-out = 14.29 cfs Allowable Peak Outflow Rate Qp-out = 38.46 cfs
Mod. FAA Minor Storage Volume = 33,605 cubic feet Mod. FAA Major Storage Volume = 51,236 cubic feet
Mod. FAA Minor Storage Volume = 0.771 acre-ft Mod. FAA Major Storage Volume = 1.176 acre-ft
1 <- Enter Rainfall Duration Incremental Increase Value Here (e.g. 5 for 5-Minutes)
Rainfall Rainfall Inflow Adjustment Average Outflow Storage Rainfall Rainfall Inflow Adjustment Average Outflow Storage
Duration Intensity Volume Factor Outflow Volume Volume Duration Intensity Volume Factor Outflow Volume Volume
minutes inches / hr acre-feet "m" cfs acre-feet acre-feet minutes inches / hr acre-feet "m" cfs acre-feet acre-feet
(input) (output) (output) (output) (output) (output) (output) (input) (output) (output) (output) (output) (output) (output]
0 0.00 0.000 0.00 0.00 0.000 0.000 0 0.00 0.000 0.00 0.00 0.000 0.000
1 4.37 0.111 1.00 14.29 0.020 0.092 1 7.10 0.229 1.00 38.46 0.053 0.176
2 4.08 0.208 1.00 14.29 0.039 0.168 2 6.63 0.427 1.00 38.46 0.106 0.321
3 3.83 0.293 1.00 14.29 0.059 0.234 3 6.22 0.601 1.00 38.46 0.159 0.442
4 3.62 0.368 1.00 14.29 0.079 0.289 4 5.87 0.756 1.00 38.46 0.212 0.545
5 3.43 0.436 1.00 14.29 0.098 0.338 5 5.56 0.896 1.00 38.46 0.265 0.631
6 3.26 0.497 1.00 14.29 0.118 0.379 6 5.29 1.022 1.00 38.46 0.318 0.704
7 3.10 0.553 1.00 14.29 0.138 0.415 7 5.04 1.136 1.00 38.46 0.371 0.766
8 297 0.604 1.00 14.29 0.157 0.447 8 4.82 1.242 1.00 38.46 0.424 0.818
9 2.84 0.652 1.00 14.29 0.177 0.474 9 4.62 1.339 1.00 38.46 0.477 0.862
10 273 0.695 1.00 14.29 0.197 0.499 10 4.44 1.429 1.00 38.46 0.530 0.899
11 2.63 0.736 1.00 14.29 0.217 0.520 1" 4.27 1.513 1.00 38.46 0.583 0.930
12 2.54 0.774 1.00 14.29 0.236 0.538 12 4.12 1.591 1.00 38.46 0.636 0.955
13 245 0.810 1.00 14.29 0.256 0.554 13 3.98 1.664 1.00 38.46 0.689 0.976
14 2.37 0.844 1.00 14.29 0.276 0.568 14 3.84 1.733 1.00 38.46 0.742 0.992
15 2.29 0.875 1.00 14.29 0.295 0.580 15 3.72 1.799 1.00 38.46 0.795 1.004
16 222 0.905 1.00 14.29 0.315 0.590 16 3.61 1.860 1.00 38.46 0.848 1.012
17 2.16 0.934 1.00 14.29 0.335 0.599 17 3.50 1.919 1.00 38.46 0.901 1.018
18 2.10 0.961 1.00 14.29 0.354 0.607 18 3.41 1.974 1.00 38.46 0.954 1.021
19 2.04 0.987 1.00 14.29 0.374 0.613 19 3.31 2.027 1.00 38.46 1.007 1.021
20 1.99 1.011 1.00 14.29 0.394 0.618 20 3.23 2.078 1.00 38.46 1.060 1.018
21 1.94 1.035 0.99 14.16 0.410 0.625 21 3.14 2.126 0.99 38.11 1.102 1.024
22 1.89 1.057 0.97 13.84 0.419 0.638 22 3.07 2.173 0.97 37.25 1.129 1.044
23 1.84 1.079 0.95 13.55 0.429 0.650 23 2.99 2217 0.95 36.47 1.155 1.062
24 1.80 1.100 0.93 13.28 0.439 0.661 24 2.92 2.260 0.93 35.75 1.182 1.078
25 1.76 1.120 0.91 13.04 0.449 0.671 25 2.86 2.301 0.91 35.09 1.208 1.093
26 1.72 1.139 0.90 12.81 0.459 0.680 26 2.80 2.341 0.90 34.48 1.235 1.106
27 1.68 1.158 0.88 12.60 0.469 0.689 27 274 2.379 0.88 33.91 1.261 1.118
28 1.65 1.176 0.87 12.41 0.478 0.697 28 2.68 2416 0.87 33.39 1.288 1.128
29 1.62 1.193 0.86 12.22 0.488 0.705 29 2.62 2.451 0.86 32.90 1.314 1.137
30 1.58 1.210 0.84 12.06 0.498 0.712 30 2.57 2.486 0.84 32.44 1.341 1.145
31 1.55 1.226 0.83 11.90 0.508 0.718 31 2.52 2519 0.83 32.02 1.367 1.152
32 1.53 1.242 0.82 11.75 0.518 0.724 32 248 2.552 0.82 31.62 1.394 1.158
33 1.50 1.257 0.81 11.61 0.528 0.730 33 243 2.583 0.81 31.24 1.420 1.163
34 1.47 1.272 0.80 11.48 0.538 0.735 34 2.39 2614 0.80 30.89 1.447 1.167
35 1.44 1.287 0.79 11.35 0.547 0.739 35 235 2.644 0.79 30.56 1.473 1.171
36 1.42 1.301 0.79 11.24 0.557 0.744 36 231 2.673 0.79 30.24 1.500 1.173
37 1.40 1.315 0.78 11.13 0.567 0.748 37 227 2.701 0.78 29.94 1.526 1.175
38 1.37 1.328 0.77 11.02 0.577 0.751 38 223 2.729 0.77 29.66 1.553 1.176
39 1.35 1.341 0.76 10.92 0.587 0.754 39 219 2.755 0.76 29.40 1.579 1.176
40 1.33 1.354 0.76 10.83 0.597 0.757 40 2.16 2.781 0.76 29.14 1.606 1.176
4 1.31 1.366 0.75 10.74 0.606 0.760 M 213 2.807 0.75 28.90 1.632 1.175
42 1.29 1.378 0.75 10.65 0.616 0.762 42 2.09 2.832 0.75 28.67 1.659 1.173
43 1.27 1.390 0.74 10.57 0.626 0.764 43 2.06 2.856 0.74 28.45 1.685 1.171
44 1.25 1.402 0.73 10.49 0.636 0.766 44 2.03 2.880 0.73 28.24 1.712 1.168
45 1.23 1.413 0.73 10.42 0.646 0.767 45 2.00 2.903 0.73 28.04 1.738 1.165
46 1.22 1.424 0.72 10.35 0.656 0.769 46 1.98 2.926 0.72 27.85 1.765 1.162
47 1.20 1.435 0.72 10.28 0.665 0.770 47 1.95 2.948 0.72 27.67 1.791 1.157
48 1.18 1.446 0.71 10.21 0.675 0.770 48 1.92 2.970 0.71 27.49 1.818 1.153
49 1.17 1.456 0.71 10.15 0.685 0.771 49 1.90 2.992 0.71 27.32 1.844 1.148
50 1.15 1.466 0.71 10.09 0.695 0.771 50 1.87 3.013 0.71 27.16 1.870 1.142
51 1.14 1.476 0.70 10.03 0.705 0.771 51 1.85 3.033 0.70 27.00 1.897 1.136
52 1.12 1.486 0.70 9.98 0.715 0.771 52 1.82 3.053 0.70 26.85 1.923 1.130
53 1.1 1.496 0.69 9.92 0.725 0.771 53 1.80 3.073 0.69 26.71 1.950 1.123
54 1.10 1.505 0.69 9.87 0.734 0.771 54 1.78 3.093 0.69 26.57 1.976 1.116
55 1.08 1.515 0.69 9.82 0.744 0.770 55 1.76 3.112 0.69 26.44 2.003 1.109
56 1.07 1.524 0.68 9.78 0.754 0.770 56 1.74 3.131 0.68 26.31 2.029 1.101
57 1.06 1.533 0.68 9.73 0.764 0.769 57 1.72 3.149 0.68 26.19 2.056 1.093
58 1.04 1.542 0.68 9.69 0.774 0.768 58 1.70 3.167 0.68 26.07 2.082 1.085
59 1.03 1.550 0.67 9.64 0.784 0.767 59 1.68 3.185 0.67 25.95 2.109 1.076
60 1.02 1.559 0.67 9.60 0.793 0.765 60 1.66 3.203 0.67 25.84 2135 1.067
Mod. FAA Minor Storage Volume (cubic ft.) = 33,605 Mod. FAA Major Storage Volume (cubic ft.) = 51,236
Mod. FAA Minor Storage Volume (acre-ft.) = 0.7715 Mod. FAA Major Storage Volume (acre-ft., 1.1762
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DETENTION VOLUME BY THE MODIFIED FAA METHOD

Project: West Mountain - F1 - 10W
Basin ID: Pond B
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Project: West Mountain - F1 - 10W
Prepared by: JNS
Date: 1/12/2026

Pond B HEC-HMS Inflow results

Existing Conditions Inflow Time-Series Results

Proposed Conditions Inflow Time-Series Results

Storm Return Interval (yr) Storm Return Interval (yr)
Peak Flow Rate (cfs) Q2 [ o5 [ a0 | @25 [ aso | Q100 Peak Flow Rate (cfs) a2 [ a5 [ a10] a2s [ aso [a100
55 | 101 | 139 [ 215 [ 287 | 37 13.8 | 21.2] 286 40.7 [ 515 [ 634
§ i Storm Return Interval (yr) X . Storm Return Interval (yr)
Time (hr:min) Time (hr:min)
Q2 Qs Q10 Q25 Q50 | Q100 Q2 Q5 | Q10 | Q25 | Q50 [ Q100
0:00 0.0 0.0 0.0 0.0 0.0 0.0 0:00 0.0 0.0 0.0 0.0 0.0 0.0
0:05 0.0 0.0 0.0 0.0 0.0 0.0 0:05 0.0 0.0 0.1 0.1 0.2 0.3
0:10 0.0 0.0 0.0 0.1 0.1 0.3 0:10 0.2 0.4 0.6 1.0 1.5 2.0
0:15 0.2 0.5 0.8 1.7 2.5 3.6 0:15 1.6 2.8 4.0 6.3 8.4 | 109
0:20 2.4 4.5 6.9 11.3 15.6 20.7 0:20 8.2 | 12.8| 17.6 | 25.6 | 32.8 | 40.8
0:25 5.0 8.8 13.1 20.7 27.9 36.4 0:25 13.8| 21.2 | 28.6 | 40.7 | 51.5 | 63.4
0:30 5.5 9.5 13.9 21.5 28.7 37.0 0:30 13.5| 20.5 | 27.5| 38.7 | 48.7 | 59.6
0:35 5.0 9.1 12.9 18.4 24.3 32.5 0:35 11.0| 179 | 23.5| 31.1 | 38.8 | 49.3
0:40 4.4 9.3 12.5 15.5 20.3 29.5 0:40 9.2 | 17.2| 216 | 25.2 | 31.3 | 43.1
0:45 4.0 9.7 12.4 13.7 17.7 27.8 0:45 81 | 17.2| 20.8 | 21.7 | 26.7 | 39.7
0:50 3.7 10.0 12.4 12.4 15.9 26.6 0:50 74 [ 17.1] 20.2 | 19.3 | 23.7 | 37.2
0:55 3.5 10.1 12.3 11.2 14.2 25.2 0:55 6.7 [ 16.9] 19.4 | 17.2 | 21.0 | 34.6
1:00 3.2 10.1 11.9 10.0 12.6 23.5 1:00 6.1 [ 164 | 18.5| 15.1 | 18.2 | 31.7
1:05 2.7 8.7 10.2 8.1 10.1 19.6 1:05 49 | 139 155 12.0| 145 | 26.1
1:10 2.0 6.5 7.5 5.9 7.4 14.4 1:10 3.6 [ 10.1] 11.2| 8.7 | 10.5]| 19.0
1:15 1.4 4.7 5.5 4.3 5.4 10.4 1:15 2.5 7.2 8.1 6.3 7.5 | 13.7
1:20 1.1 3.5 4.1 3.2 4.0 7.8 1:20 1.9 5.4 6.0 [ 4.6 5.6 | 10.2
1:25 0.8 2.7 3.1 2.4 3.0 5.9 1:25 14 | 4.1 4.6 3.5 4.2 7.7
1:30 0.6 2.0 2.3 1.7 2.2 4.4 1:30 1.0 3.1 3.4 2.6 3.1 5.7
1:35 0.4 1.5 1.7 1.3 1.6 3.2 1:35 0.8 2.2 2.5 1.8 2.2 4.1
1:40 0.3 1.0 1.2 0.9 1.1 2.2 1:40 0.5 1.6 1.8 1.3 1.6 2.9
1:45 0.2 0.7 0.8 0.6 0.8 1.6 1:45 0.4 1.1 1.2 0.9 1.1 2.1
1:50 0.2 0.5 0.6 0.5 0.6 1.1 1:50 0.3 0.8 0.9 0.7 0.8 1.5
1:55 0.1 0.4 0.4 0.3 0.4 0.8 1:55 02| 06| 06| 05| 06 | 1.1
2:00 0.1 0.3 0.3 0.2 0.3 0.6 2:00 0.1 0.4 0.5 0.3 0.4 0.8
2:05 0.1 0.2 0.2 0.2 0.2 0.4 2:05 01] 03| 03] 03] 03] 06
2:10 0.0 0.1 0.2 0.1 0.2 0.3 2:10 0.1 0.2 0.2 0.2 0.2 0.4
2:15 0.0 0.1 0.1 0.1 0.1 0.2 2:15 0.1 0.2 0.2 0.1 0.2 0.3
2:20 0.0 0.1 0.1 0.1 0.1 0.2 2:20 0.0 0.1 0.1 0.1 0.1 0.2
2:25 0.0 0.0 0.1 0.0 0.0 0.1 2:25 00| 01| 01| 01] 01] 0.1
2:30 0 0 0 0 0 0.1 2:30 0 0.1 ] 0.1 0 0 0.1
2:35 0 0 0 0 0 0 2:35 0 0 0 0 0 0.1
2:40 0 0 0 0 0 0 2:40 0 0 0 0 0 0
2:45 0 0 0 0 0 0 2:45 0 0 0 0 0 0
2:50 0 0 0 0 0 0 2:50 0 0 0 0 0 0
2:55 0 0 0 0 0 0 2:55 0 0 0 0 0 0
3:00 0 0 0 0 0 0 3:00 0 0 0 0 0 0
3:05 0 0 0 0 0 0 3:05 0 0 0 0 0 0
3:10 0 0 0 0 0 0 3:10 0 0 0 0 0 0
3:15 0 0 0 0 0 0 3:15 0 0 0 0 0 0
3:20 0 0 0 0 0 0 3:20 0 0 0 0 0 0
3:25 0 0 0 0 0 0 3:25 0 0 0 0 0 0
3:30 0 0 0 0 0 0 3:30 0 0 0 0 0 0
3:35 0 0 0 0 0 0 3:35 0 0 0 0 0 0
3:40 0 0 0 0 0 0 3:40 0 0 0 0 0 0
3:45 0 0 0 0 0 0 3:45 0 0 0 0 0 0
3:50 0 0 0 0 0 0 3:50 0 0 0 0 0 0
3:55 0 0 0 0 0 0 3:55 0 0 0 0 0 0
4:00 0 0 0 0 0 0 4:00 0 0 0 0 0 0
4:05 0 0 0 0 0 0 4:05 0 0 0 0 0 0
4:10 0 0 0 0 0 0 4:10 0 0 0 0 0 0
4:15 0 0 0 0 0 0 4:15 0 0 0 0 0 0
4:20 0 0 0 0 0 0 4:20 0 0 0 0 0 0
4:25 0 0 0 0 0 0 4:25 0 0 0 0 0 0
4:30 0 0 0 0 0 0 4:30 0 0 0 0 0 0
4:35 0 0 0 0 0 0 4:35 0 0 0 0 0 0
4:40 0 0 0 0 0 0 4:40 0 0 0 0 0 0
4:45 0 0 0 0 0 0 4:45 0 0 0 0 0 0
4:50 0 0 0 0 0 0 4:50 0 0 0 0 0 0
4:55 0 0 0 0 0 0 4:55 0 0 0 0 0 0
5:00 0 0 0 0 0 0 5:00 0 0 0 0 0 0
5:05 0 0 0 0 0 0 5:05 0 0 0 0 0 0
5:10 0 0 0 0 0 0 5:10 0 0 0 0 0 0
5:15 0 0 0 0 0 0 5:15 0 0 0 0 0 0
5:20 0 0 0 0 0 0 5:20 0 0 0 0 0 0
5:25 0 0 0 0 0 0 5:25 0 0 0 0 0 0
5:30 0 0 0 0 0 0 5:30 0 0 0 0 0 0
5:35 0 0 0 0 0 0 5:35 0 0 0 0 0 0
5:40 0 0 0 0 0 0 5:40 0 0 0 0 0 0
5:45 0 0 0 0 0 0 5:45 0 0 0 0 0 0
5:50 0 0 0 0 0 0 5:50 0 0 0 0 0 0
5:55 0 0 0 0 0 0 5:55 0 0 0 0 0 0
6:00 0 0 0 0 0 0 6:00 0 0 0 0 0 0




DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention, Version 4.07 (June 2025)

Project: West Mountain - F1 - 10W

Basin ID: Pond B

1

00-YR :1: R
VOLUME
EURVI WQC‘L;_ s

100-YEAR
ORIFICE

ORIFICES
Example Zone Configuration (Retention Pond)

PERMANENT-

POOL

User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration SCM)
Underdrain Orifice Invert Depth = N/A
Underdrain Orifice Diameter = N/A

inches

ft (distance below the filtration media surface)

Estimated Estimated
Stage (ft) Volume (ac-ft) Outlet Type
Zone 1 (WQCV) 4.27 0.702 Orifice Plate
Zone 2 (User) 4.47 0.069 Rectangular Orifice
Zone 3 (User) 7.13 1.176 Weir&Pipe (Restrict)
Total (all zones) 1.947

Underdrain Orifice Area =
Underdrain Orifice Centroid =

N/A
N/A

Calculated Parameters for Underdrain

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 ft (relative to basin bottom at Stage = 0 ft)
Depth at top of Zone using Orifice Plate = 4.27 ft (relative to basin bottom at Stage = 0 ft)
Orifice Plate: Orifice Vertical Spacing = 18.00 inches
Orifice Plate: Orifice Area per Row = 2.25 sq. inches (diameter = 1-11/16 inches)

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

WQ Orifice Area per Row =

1.563E-02

Elliptical Half-Width =

N/A

Elliptical Slot Centroid =

N/A

Elliptical Slot Area =

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 1.50 3.00
Orifice Area (sq. inches) 2.25 2.25 225)

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 Rectangulal  Not Selected Zone 2 Rectangulal  Not Selected
Invert of Vertical Orifice = 4.27 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 0.14 N/A i
Depth at top of Zone using Vertical Orifice = 4.47 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 = 10.00 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 = 7.00 N/A ft (relative to basin bottom at Stage = 0 ft)  Height of Grate Upper Edge, H, = 7.00 N/A feet
Overflow Weir Front Edge Length = 4.00 N/A feet Overflow Weir Slope Length = 4.00 N/A feet
Overflow Weir Grate Slope = 0.00 N/A H:v Grate Open Area / 100-yr Orifice Area = 6.13 N/A
Horiz. Length of Weir Sides = 4.00 N/A feet Overflow Grate Open Area w/o Debris = 12.66 N/A i
Overflow Grate Type =| Close Mesh Grate N/A Overflow Grate Open Area w/ Debris = 6.33 N/A ft?
Debris Clogging % = 50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate

(Circular Orifice, Restrictor Plate, or Rectangular Orifice)

Calculated Parameter:

Zone 3 Restrictor |  Not Selected
Depth to Invert of Outlet Pipe = 0.25 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area =
Outlet Pipe Diameter = 24.00 N/A inches Outlet Orifice Centroid =
Restrictor Plate Height Above Pipe Invert = 15.00 inches Half-Central Angle of Restrictor Plate on Pipe =
User Input: Emergency Spillway (Rectangular or Trapezoidal)
Spillway Invert Stage= 8.00 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth=
Spillway Crest Length = 20.00 feet Stage at Top of Freeboard =
Spillway End Slopes = 4.00 H:v Basin Area at Top of Freeboard =
Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard =

for Outlet Pipe w/

Flow Restriction Plate

Zone 3 Restrictor | Not Selected
2.07 N/A ft2
0.71 N/A feet
1.82 N/A radians

0.88

Calculated Parameters for Spillway

feet

9.88

feet

0.72

acres

3.65

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 0.56 0.88 1.01 1.08 1.26 1.64 3.14
CUHP Runoff Volume (acre-ft) = 0.702 2.144 0.802 1.417 1.686 1.961 2.497 3.767 8.657
User Override Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.714 1.459 1.789 1.970 2.450 3.508 8.657
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.1 0.8 1.1 4.3 9.5 21.6 65.7
OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A 5.5 10.1 13.9 21.5 28.7 37.0
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.15 0.27 0.37 0.57 0.76 0.98 1.74
Peak Inflow Q (cfs) = N/A N/A 13.8 21.2 28.6 40.7 51.5 63.4 133.0
Peak Outflow Q (cfs) = 0.4 9.4 0.4 1.3 1.5 1.6 8.0 26.3 105.1
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.1 0.1 0.1 0.3 0.7 1.6
Structure Controlling Flow =|[ Vertical Orifice 1 [ Overflow Weir 1 Plate Vertical Orifice 1 | Vertical Orifice 1 | Vertical Orifice 1 | Overflow Weir 1 | Overflow Weir 1 Spillway
Max Velocity through Grate 1 (fps) = N/A 0.74 N/A N/A N/A N/A 0.5 1.9 2.1
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) = 39 47 40 46 48 48 47 45 35
Time to Drain 99% of Inflow Volume (hours) = 42 53 43 51 53 54 54 53 47
Maximum Ponding Depth (ft) = 4.27 7.50 4.18 5.86 6.52 6.86 7.38 7.95 9.05
Area at Maximum Ponding Depth (acres) = 0.35 0.55 0.34 0.44 0.49 0.51 0.54 0.58 0.66
Maximum Volume Stored (acre-ft) = 0.702 2.147 0.668 1.333 1.635 1.804 2.082 2.396 3.081
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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.

MHFD-Detention_v4.07 - Pond B.xIsm, Outlet Structure

SOURCE CUHP CUHP USER USER USER USER USER USER 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 0.10 0.10 0.20 0.30 0.00
0:10:00 0 0.00 0.20 0.40 0.60 1.00 1.50 2.00 1.07
0:15:00 0 0.00 1.60 2.80 4.00 6.30 8.40 10.90 7.07
0:20:00 0 0.00 8.20 12.80 17.60 25.60 32.80 40.80 17.88
0:25:00 0 0.00 13.80 21.20 28.60 40.70 51.50 63.40 46.72
0:30:00 0 0.00 13.50 20.50 27.50 38.70 48.70 59.60 108.05
0:35:00 0 0.00 11.00 17.90 23.50 31.10 38.80 49.30 133.03
0:40:00 0 0.00 9.20 17.20 21.60 25.20 31.30 43.10 129.00
0:45:00 0 0.00 8.10 17.20 20.80 21.70 26.70 39.70 118.52
0:50:00 0 0.00 7.40 17.10 20.20 19.30 23.70 37.20 107.17
0:55:00 0 0.00 6.70 16.90 19.40 17.20 21.00 34.60 94.68
1:00:00 0 0.00 6.10 16.40 18.50 15.10 18.20 31.70 83.51
1:05:00 0 0.00 4.90 13.90 15.50 12.00 14.50 26.10 75.19
1:10:00 0 0.00 3.60 10.10 11.20 8.70 10.50 19.00 64.18
1:15:00 0 0.00 2.50 7.20 8.10 6.30 7.50 13.70 54.23
1:20:00 0 0.00 1.90 5.40 6.00 4.60 5.60 10.20 43.98
1:25:00 0 0.00 1.40 4.10 4.60 3.50 4.20 7.70 34.83
1:30:00 0 0.00 1.00 3.10 3.40 2.60 3.10 5.70 26.91
1:35:00 0 0.00 0.80 2.20 2.50 1.80 2.20 4.10 20.43
1:40:00 0 0.00 0.50 1.60 1.80 1.30 1.60 2.90 16.34
1:45:00 0 0.00 0.40 1.10 1.20 0.90 1.10 2.10 13.81
1:50:00 0 0.00 0.30 0.80 0.90 0.70 0.80 1.50 12.07
1:55:00 0 0.00 0.20 0.60 0.60 0.50 0.60 1.10 10.85
2:00:00 0 0.00 0.10 0.40 0.50 0.30 0.40 0.80 9.96
2:05:00 0 0.00 0.10 0.30 0.30 0.30 0.30 0.60 7.63
2:10:00 0 0.00 0.10 0.20 0.20 0.20 0.20 0.40 5.54
2:15:00 0 0.00 0.10 0.20 0.20 0.10 0.20 0.30 4.12
2:20:00 0 0.00 0.00 0.10 0.10 0.10 0.10 0.20 3.07
2:25:00 0 0.00 0.00 0.10 0.10 0.10 0.10 0.10 2.28
2:30:00 0 0.00 0.00 0.10 0.10 0.00 0.00 0.10 1.66
2:35:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.10 1.21
2:40:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.87
2:45:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.59
2:50:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.36
2:55:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.19
3:00:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.07
3:05:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
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
4:00:00 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.
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:‘::lzlw
CEESEIED If] If] 2] [acres] %] [ac-ft] [cfs]
Orifice 1 0.00 8785.00 35 0.001 0 0.000 0.00 For best results, include the
stages of all grade slope
0.25 8785.25 605 0.014 80 0.002 004 |changes (e.g. 1V and
0.50 8785.50 1176 0.027 303 0.007 0.05 Floor) from the S-A-V table
0.75 8785.75 1746 0.040 668 0.015 0.07 on
1.00 8786.00 2316 0.053 1175 0.027 0.08 Sheet 'Basin’.
L2 878625 332 0.076 1678 0043 0.08 Also include the inverts of
Orifice 2 1.50 8786.50 4288 0.098 2826 0.065 0.09 all outlets (e.g. vertical
1.75 8786.75 5273 0.121 4021 0.092 0.14 orifice, overflow grate, and
2.00 8787.00 6259 0.144 5463 0.125 0.16 spillway, where applicable).
2.25 8787.25 7391 0.170 7169 0.165 0.18
2.50 8787.50 8523 0.196 9158 0.210 0.19
2.75 8787.75 9655 0.222 11431 0.262 0.21
Orifice 3 3.00 8788.00 10787 0.248 13986 0.321 0.22
3.25 8788.25 11701 0.269 16797 0.386 0.27
3.50 8788.50 12615 0.290 19837 0.455 0.30
3.75 8788.75 13530 0.311 23105 0.530 0.32
4.00 8789.00 14444 0.332 26601 0.611 0.34
4.25 8789.25 15112 0.347 30296 0.696 0.36
Zone 1 / Rectangular Orifice 4.27 8789.27 15166 0.348 30599 0.702 0.37
Zone 2 4.47 8789.47 15701 0.360 33685 0.773 0.61
4.50 8789.50 15781 0.362 34158 0.784 0.64
4.75 8789.75 16449 0.378 38186 0.877 0.82
5.00 8790.00 17118 0.393 42382 0.973 0.95
5.25 8790.25 17772 0.408 46744 1.073 1.06
5.50 8790.50 18427 0.423 51269 1.177 1.16
5.75 8790.75 19081 0.438 55957 1.285 1.25
6.00 8791.00 19736 0.453 60809 1.396 1.33
6.25 8791.25 20426 0.469 65830 1.511 1.41
6.50 8791.50 21115 0.485 71022 1.630 1.48
6.75 8791.75 21805 0.501 76387 1.754 1.55
Overflow Weir Rim 7.00 8792.00 22495 0.516 81925 1.881 1.61
Zone 3 7.13 8792.13 22871 0.525 84874 1.948 2.89
7.25 8792.25 23219 0.533 87639 2.012 5.00
7.50 8792.50 23942 0.550 93534 2.147 11.13
7.75 8792.75 24666 0.566 99610 2.287 19.06
Spillway 8.00 8793.00 25390 0.583 105867 2.430 27.31
8.25 8793.25 26148 0.600 112310 2.578 35.56
8.50 8793.50 26905 0.618 118941 2.731 51.12
8.75 8793.75 27663 0.635 125762 2.887 72.29
9.00 8794.00 28421 0.652 132773 3.048 98.67
9.25 8794.25 29206 0.670 139976 3.213 130.11
9.50 8794.50 29992 0.689 147376 3.383 166.59
9.75 8794.75 30777 0.707 154972 3.558 208.11
10.00 8795.00 31563 0.725 162765 3.737 254.73
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Project Name: West Mountain - F1 - 10W.1 & 11W ph. 303.632.8847

Prepared By:

JNS

Pond B Stage Storage Discharge Tables

Pond B Area-Elevation-Discharge Table
Stage Elevation Area Incremental Volume Volume Volume Discharge
(ft) (ft) (ft%) (ft}) (ft) (Ac-ft) (cfs)
0 8785 35 0 0 0.00 0
0.25 8785.25 605 80 80 0.00 0.04
0.5 8785.5 1176 223 303 0.01 0.05
0.75 8785.75 1746 365 668 0.02 0.07
1 8786 2316 508 1176 0.03 0.08
1.25 8786.25 3302 702 1878 0.04 0.08
1.5 8786.5 4288 949 2827 0.06 0.09
1.75 8786.75 5273 1195 4022 0.09 0.14
2 8787 6259 1442 5463 0.13 0.16
2.25 8787.25 7391 1706 7170 0.16 0.18
2.5 8787.5 8523 1989 9159 0.21 0.19
2.75 8787.75 9655 2272 11431 0.26 0.21
3 8788 10787 2555 13986 0.32 0.22
3.25 8788.25 11701 2811 16797 0.39 0.27
3.5 8788.5 12615 3040 19837 0.46 0.3
3.75 8788.75 13530 3268 23105 0.53 0.32
4 8789 14444 3497 26602 0.61 0.34
4.25 8789.25 15112 3695 30296 0.70 0.36
4.27 8789.27 15166 303 30599 0.70 0.37
4.47 8789.47 15701 3087 33686 0.77 0.61
4.5 8789.5 15781 472 34158 0.78 0.64
4.75 8789.75 16449 4029 38187 0.88 0.82
5 8790 17118 4196 42382 0.97 0.95
5.25 8790.25 17772 4361 46744 1.07 1.06
5.5 8790.5 18427 4525 51269 1.18 1.16
5.75 8790.75 19081 4689 55957 1.28 1.25
6 8791 19736 4852 60809 1.40 1.33
6.25 8791.25 20426 5020 65829 1.51 1.41
6.5 8791.5 21115 5193 71022 1.63 1.48
6.75 8791.75 21805 5365 76387 1.75 1.55
7 8792 22495 5538 81925 1.88 1.61
7.13 8792.13 22871 2949 84873 1.95 2.89
7.25 8792.25 23219 2765 87639 2.01 5.00
7.5 8792.5 23942 5895 93534 2.15 11.13
7.75 8792.75 24666 6076 99610 2.29 19.06
8 8793 25390 6257 105867 2.43 27.31
8.25 8793.25 26148 6442 112309 2.58 35.56
8.5 8793.5 26905 6632 118941 2.73 51.12
8.75 8793.75 27663 6821 125762 2.89 72.29
9 8794 28421 7011 132772 3.05 98.67
9.25 8794.25 29206 7203 139976 3.21 130.11
9.5 8794.5 29992 7400 147375 3.38 166.59
9.75 8794.75 30777 7596 154972 3.56 208.11
10 8795 31563 7793 162764 3.74 254.73
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SPILLWAY CREST—=="_ 12" THICK
LENGTH = 19————=—=TYPE M
RIPRAP

TEMP SED POND VOLUME CALCULATION PER MHFD DETAIL SC-7

BASINS DEVELOPED? AREA (AC) IMPERVIOUSNESS AD?E&?EASLBEQO(E.#Q//EC?ER VOLUME REQ. (FT®)
C Y 1.71 12% 800 1372
C1 Y 2.92 40% 2030 5927

C2.1 Y 0.78 58% 2980 2334
c2.2 Y 0.41 85% 4360 1769
C23 Y 3.44 25% 1600 5502
C2.4 Y 1.05 30% 1600 1686
C2.5 Y 0.16 75% 4360 676
C2.6 Y 1.38 34% 1600 2215
C2.7 Y 0.48 70% 3560 1721
TOTAL DEVELOPED AREA 12.34 - 3600 44420
TOTAL REQUIRED VOLUME 67318

2/2/2026 9:06 AM ; X:\GRAND PARK\DOCUMENTS\REPORTS\DRAINAGE\16.1 - FILING 1 - 8WB, 9W, 10W, 11W\PHASE 3 - 10W\D - POND & WQ CALCS\TEMP SEDIMENT POND EXHIBIT.DWG;

STAGE STORAGE TABLE
AVG END AVG END CONIC CONIC
AREA DEPTH | INC. VOL. TOTAL VOL. INC. VOL. TOTAL VOL.
ELEV (sq. ft.) (ft) (cu. ft.) (cu. ft.) (cu. ft.) (cu. ft.)
8,863.00 15,310.80 N/A N/A 0.00 N/A 0.00

8,864.00 17,546.28 1.00 16428.54 16428.54 16415.85 16415.85
8,865.00 19,887.36 1.00 18716.82 35145.36 18704.61 35120.46
8,866.00 22,334.08 1.00 21110.72 56256.09 21098.90 56219.36
8,867.00 24,886.35 1.00 23610.22 79866.30 23598.71 79818.07

7

72
/
!jt%gg%p]a WEST MOUNTAIN - F1  TEMPORARY SEDIMENT BASIN=—=
JINS
10W.1 & 11W POND C




Project Name: West Mountain-F1-10W.1 & 11W
Prepared By: JNS

Temporary Sediment Basin C - Stage-Storage Discharge Calculations

Orifice Diameter (in) =[ 1.0625
Spillway Width (ft) = 19

User Input

Bottom Elevation (ft) =| 8863
Cicular Orifice 1 Cicular Orifice 2 Cicular Orifice 3 Cicular Orifice 4 Cicular Orifice 5 Riser Pipe Opening Spillway
Cd =|0.6 Cd =|0.6 Cd=(0.6 Cd =|0.6 Cd =|0.6 Cd=(0.6
Pond C - Pond Volume Calculations Diameter (in) =[1.0625 Diameter (in) =[1.0625 Diameter (in) =[1.0625 Diameter (in) =[1.0625 Diameter (in) =[1.0625 Diameter (in) =[8 Length (ft) 19 Total Flow
CL =(8864.29 CL=(8864.63 CL =(8864.96 CL =(8865.29 CL =(8865.63 CL =(8866.00 Cbcw =|3
FL =(8864.25 FL =(8864.58 FL =|8864.92 FL =(8865.25 FL =(8865.58 FL =|8866.00 Z=|4
Area Volume A(sf) =|0.00616 A(sf) =|0.00616 A(sf) =|0.00616 A(sf) =|0.00616 A(sf) =|0.00616 A(sf) =[0.196349541 Invert = (8866
Elev Stage Notes Incr. Total Total H Q H Q H Q H Q H Q H Q H Q Q
[SF] [AC] [CF] [CF] [AC-FT] (ft) (cfs) (ft) (cfs) (ft) (cfs) (ft) (cfs) (ft) (cfs) (ft) (cfs) (ft) (cfs) (cfs)
8863.00 0.00 15311 0.3515 0 0 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8863.25 0.25 15861 0.3641 3897 3897 0.0895 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8863.50 0.50 16417 0.3769 4035 7931 0.1821 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8863.75 0.75 16978 0.3898 4174 12106 0.2779 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8864.00 1.00 17546 0.4028 4316 16421 0.3770 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8864.25 1.25 18123 0.4160 4459 20880 0.4793 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8864.50 1.50 18705 0.4294 4604 25483 0.5850 0.21 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 0.01
8864.58 1.58 Orifice 1 18893 0.4337 1504 26987 0.6195 0.29 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02
8864.75 1.75 19293 0.4429 3246 30233 0.6941 0.46 0.02 0.12 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03
8864.91 1.91 Orifice 2 19673 0.4516 3117 33350 0.7656 0.62 0.02 0.28 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04
8865.00 2.00 19887 0.4565 1780 35130 0.8065 0.71 0.02 0.37 0.02 0.04 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05
8865.24 2.24 Orifice 3 20466 0.4698 4842 39973 0.9176 0.95 0.03 0.61 0.02 0.28 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.07
8865.25 2.25 20491 0.4704 205 40178 0.9224 0.96 0.03 0.62 0.02 0.29 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.07
8865.50 2.50 21100 0.4844 5199 45376 1.0417 1.21 0.03 0.87 0.03 0.54 0.02 0.21 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.10
8865.57 2.57 Orifice 4 21271 0.4883 1483 46859 1.0757 1.28 0.03 0.94 0.03 0.61 0.02 0.28 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.10
8865.70 2.70 10-Year Max Depth 21591 0.4957 2786 49645 1.1397 1.41 0.04 1.07 0.03 0.74 0.03 0.41 0.02 0.07 0.01 0.00 0.00 0.00 0.00 0.12
8865.75 2.75 21714 0.4985 1083 50728 1.1646 1.46 0.04 1.12 0.03 0.79 0.03 0.46 0.02 0.12 0.01 0.00 0.00 0.00 0.00 0.12
8865.90 2.90 Orifice 5 22085 0.5070 3285 54013 1.2400 1.61 0.04 1.27 0.03 0.94 0.03 0.61 0.02 0.27 0.02 0.00 0.00 0.00 0.00 0.14
8866.00 3.00 Riser Pipe Opening/Spillway Invert 22334 0.5127 2221 56234 1.2910 1.71 0.04 1.37 0.03 1.04 0.03 0.71 0.02 0.37 0.02 0.00 0.00 0.00 0.00 0.15
8866.20 3.20 100-Year Max Depth 22838 0.5243 4517 60751 1.3947 1.91 0.04 1.57 0.04 1.24 0.03 0.91 0.03 0.57 0.02 0.20 0.42 0.20 5.27 5.85
8866.25 3.25 22964 0.5272 1145 61896 1.4209 1.96 0.04 1.62 0.04 1.29 0.03 0.96 0.03 0.62 0.02 0.25 0.47 0.25 7.43 8.06
8866.50 3.50 23600 0.5418 5821 67717 1.5546 2.21 0.04 1.87 0.04 1.54 0.04 1.21 0.03 0.87 0.03 0.50 0.67 0.50 21.85 22.70
8866.75 3.75 24240 0.5565 5980 73697 1.6918 2.46 0.05 2.12 0.04 1.79 0.04 1.46 0.04 1.12 0.03 0.75 0.82 0.75 41.70 42.71
8867.00 4.00 24886 0.5713 6141 79837 1.8328 2.71 0.05 2.37 0.05 2.04 0.04 1.71 0.04 1.37 0.03 1.00 0.95 1.00 66.60 67.76
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Project Name: West Mountain - F1 - 10W.1 & 11W oh. 303.632.6847

ph. 303.632.8867
Prepared By: IJNS

Temp Sed Basin C Stage Storage Discharge
Table

Temp Sed Basin C Area-Elevation-Discharge Table
Stage Elevation Area Discharge
(ft) (ft) () (cfs)
0 8863 15311 0.0
0.25 8863.25 15861 0.0
0.5 8863.5 16417 0.0
0.75 8863.75 16978 0.0
1 8864 17546 0.0
1.25 8864.25 18123 0.0
1.5 8864.5 18705 0.0
1.58 8864.58 18893 0.0
1.75 8864.75 19293 0.0
191 8864.91 19673 0.0
2 8865 19887 0.0
2.24 8865.24 20466 0.1
2.25 8865.25 20491 0.1
2.5 8865.5 21100 0.1
2.57 8865.57 21271 0.1
2.7 8865.7 21591 0.1
2.75 8865.75 21714 0.1
2.9 8865.9 22085 0.1
3 8866 22334 0.1
3.2 8866.2 22838 5.9
3.25 8866.25 22964 8.1
3.5 8866.5 23600 22.7
3.75 8866.75 24240 42.7
4 8867 24886 67.8
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APPENDIX E

REFERENCES

Storm Drainage Master Plan for Grand Park by High Country
Engineering, Inc. Dated February 17, 2006.

A Pragmatic Slope-Adjusted Curve Number Model to Reduce
Uncertainty in Predicting Flood Runoff from Steep Watersheds. Ajmal,
Wassem, Kim, & Kim. 2020.

Sediment Basin Details from MHFD’s Urban Storm Drainage Criteria
Manual vol. 3, 2010 (Revised March 2024), pp. 486-492.
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1.0 EXECUTIVE SUMMARY

The “Grand Park Storm Drainage Master Plan”™ was prepared for Cornerstone Winterpark Holdings
LLC. The purpose of this report 1s to tdentify regional drainage facilities required to sately convey
the developed storm events, up to the {00 year storm, to the historic receiving basins while
improving the water quality of the developed flows prior to discharging to the receiving streams.
These facilities will consist of regional detention ponds / water quality facilities to reduce the
developed flow rates to historic rates and recommendations for proposed culverts and channeis.

The results of this study are: 1dentifying the historic and developed dramage basin boundaries,
determining the respective 2 year and 100 year stormwater flow rates and volumes, determining
sizing of the detention facilities to reduce the peak flow rates, and providing designs for water
quality features to be incorporated n the regional facilities and proposed developments. Structural
and non-structural water quality enhancement measures were mcorporated based on the guidelines
provided in the Urban Drainage Criteria Manual, Volume HL

The overall drainage of the Grand Park arca has been divided into two major subareas: drainage to
Elk Creek and drainage to Leland Creek; see Figure 1. The land generally flows {from the south
toward the Denver and Rio Grande Railroad and ultimate discharge to the Fraser River.

Under the existing conditions, the Denver and Rio Grande Railroad embankment attenuates
stormwater flows prior to discharging to the Fraser Draw. There are three existing culverts located
under the Denver and Rio Grande Raiiroad within the project limits: one on the east side for Elk
Creek, one in the middle of the development for a no-name drainage way, and a third on the east side
for Leland Creek. The Leland Creek and Fraser River are a part of a FEMA designated floodplain.
This report does not address any potential FEMA CLOMR applications.

For proposed conditions, the existing culverts will be used to convey flows under the Railroad, from
the regional detention ponds located south of the railroad to the plateau between US 40 and the
Railroad. The plateau area contains wetland areas that will not be disturbed with the proposed
development. At this time, no pipe borings under the railroad or US 40 are being proposed.
Discharge from the development, in general, will be to the north toward the Fraser River.
Conveyance of stormwater will be accommodated via a combination of storm drainage pipes, grass-
lined swales, regional detention facilities, and potentially check dams and drop structures. Water
quality enhancement features will be mcorporated nto the design of the swales and detention
facilities. These tfacilities will be constructed to accommodate up to the 100 year developed flows.

2]
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GRAND PARK STORM DRAINAGE MASTER PLAN

2.0 INTRODUCTION
2.1 GENERAL

The Grand Park Storm Drainage Master Plan has been prepared to provide an overall guide to the
management of stormwater associated with the proposed development of Grand Park and tributary
drainage areas. This Master Plan is a dynamic document and should be revised periodically to
reflect changes from conceptual to actual. The Master Drainage Plan presents the results of
hydrologic and hydraulic analyses evaluating the effects of the proposed development on the historic
runoff patterns, based on current available information. Grand County Storm Drainage Design
Criteria and the Urban Drainage and Flood Control District criteria were utilized for the
devetopment of this report.

The Grand Park subdivision is Jocated in Grand County, and is approximately 1,311-acres of land.
Grand Park is located in Sections 20, 28, 29, 30, 31, 32, Township | South, Range 75 West of the
Sixth Principal Meridian, Town of Fraser, Grand County, Colorado. The proposed development is a
Planned Unit Development consisting of a wide range of single family, mult-family, commercial,
todging, and open space uses.

2.2 PURPOSE

The purpose of this study is to prepare a master drainage study for the Grand Park development area.
The Master Plan includes:

I. Development and evaluation of the results of a hydrologic mode! for the basins.

It

Determine the sizes of major culverts, and detention structures.

3. Establish design criteria for water quality treatment and stormwater management.

2.3 MASTER PLAN - GENERAL

Due to the substantial size of Grand Park, long-term planning for the phased development of Grand
Park is essential. Paramount to the planning is the phased development of the infrastructure
necessary to serve Grand Park.

It was anticipated that the planning for infrastructure to service Grand Park would be dorne in three
stages: 1. Master Plans, 2. Preliminary Plans, 3. Final Subdivision Platting.

. Master Plans. The first stage of planning is to be comprised of the development and
approval of the “Storm Drainage Master Plan” for Grand Park. The Master Plan is intended
to serve as conceptual preliminary long-term planning and forecasting document, and may be
updated, from time to time, as development actually occurs. It is anticipated that the Storm
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Drainage Master Plan would address the necessary regional storm drainage facilities for
Grand Park.

Preliminary Plans. The second stage of planning is to consist of the development and
approval of Preliminary Plans for the individual phases of Grand Park.

In preparing Phased Preliminary Plans, if upstream development occurs prior to the
construction of downstream storm drainage improvements, it is contemplated that the
upstream property will cause to be constructed necessary downstream storm drainage
improvements as reflected in this Storm Drainage Master Plan. As all property in Grand
Park 1s developed, the property will be required to establish or set aside such land areas as
may be necessary to accomplish upstream and downstream drainage and water quality
mitigation, in general accordance with this Storm Drainage Master Plan.

The precise boundaries of the basins are subject to modification as more accurate
topographic information becomes available, or as the subject land is graded for final
development. Lands located in one basin as reflected in the Proposed Drainage Basin Map
(Figure 5) may be later graded to drain into a different basin, provided appropriate measures
are taken to accommodate such modifications. The grading and basin utilization patterns of
a particular parcel of land shall be set forth in the Phased Preliminary Plan(s) and Final
plat(s) affecting the parcel of land.

Each Phased Preliminary Plan shall set forth the development assumptions under which it
was prepared (regardmg land uses and densities) and will address: the impact of the
development of the Phased Area on other Phase Areas already developed or approved: (2)
the estimated timing of the improvements to be installed; and (3) phasing of improvements

3. Iinal Subdivision Platting. The third and final stage of planning is to be comprised of the
development and approval of plats. The platting process shall be conducted consistent with
the then-existing City ordinances, rules, regulations and guidelines for platting, amended, as
appropriate, by any applicable Annexation Agreements affecting the land to be platted.

2.4  PROPOSED LAND USE

The land usage is outlined in the Grand Park Planned Unit Development Master Land Use Plan. A
list of the land usage by area is presented in Table 1.

CETE
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Table 1. Master Plan Areas

Designation Type Density (Units per Acre)

1Wa Multi-family Attached, Lodging | 7.6 units / acrc
Units, Commercial

1Wb Multi- Family Attached 6.8 units / acre

2W Single Family, Multi-family 7.6 units / acre
Attached, Lodging Units,
Commercial

IWa Multi- Family Attached 13.1 anits / acre

3Wh Single Family, Multi-family 4.7 units / acre
Attached

IWce Muiti-family Attached, 5.2 units / acre
Commercial

4W Multi-family Attached. 9.3 units / acre
Commercial

SW Single Family, Multi-family 4.5 units / acre
Attached

6W Public Site

TW Single Family, Multi-family 8.1 units / acre
Attached

¥Wa Single Family, Multi-fam:ly 2.0 units / acre
Attached

8Wh Multi- Family Attached 2.2 units / acre

oW Smgle Family, Multi-family 4.7 units / acre
Attached, Lodging Units,
Commercial

1OW Singte Family, Multi-family 4.7 units / acre
Attached, Lodging Units,
Commercial

W Single Fanily, Multi-family 2.6 units / acre
Attached, Lodging Units

F2W Multi-family Attached, Lodging | 3.5 units / acre
Units

13Wa Single family 1.4 units / acre

13Wh Single fammily .6 units / acre

14W Single family 1.5 units / acre

15W Single family 0.5 units / acre

16W Single family 1.0} units / acre

17W Single family 0.5 units / acre

18W Single family 2.5 units / acre

19w Single Family, Muiti-family 3.1 units / acre
Attached

20w Single Family, Multi-family 2.1 units / acre
Attached

21w Single Family, Multi-family 5.1 units / acre
Attached

0
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3.0 HYDROLOGY / HYDRAULIC ANALYSIS
3.1  GENERAL

LEE]

A hydrologic analysis was performed on the stady area to define the peak runoff flows and volumes
for the 2- and 100-year, 24 hour design storm frequencies. The peak flow information obtained from
the analysis was used to evaluate existing drainage facilities, identify potential drainage problems,
and to design drainage improvements,

The computer program HEC-HMS was used to determine runoff quantities for each basin. Runoff
hydrographs were developed for each basin. The basin parameter required for HEC-HMS input

include:
s Area,
¢ Flow length.
»  Slope,

o Time of Concentration / Lag Time,
s Percent Impervious,

e Runoff coefficient

» Rainfail Hyetograph.

Appendix A provides the parameters used 1n the existing and proposed conditions in the HEC-HMS
model.

3.2 DESIGN RAINFALL

Ramfall depths for each storm frequency were taken from the NOAA Atlas:

Table 2. Storm Duration Precipitation Depths

2 Year — 6 Hour 0.98 inch
2 Year — 24 Hour 1.32 inches
100 Year — 6 Hour 2.17 inches

100 Year - 24 Hour 2.98 inches

3.3 BASIN CHARACTERISTICS

The amount of impervious area within each basin was estimated for existing and future development
conditions. These values are presented in Appendix A. Impervious percentages were calculated
using values from Volume I of the Urban Dramnage and Flood Control District Criteria Manual
(2001). The sotls types within the onsite and offsite drainage basins consist of?

Cowdrey Loam (15 — 45% slope)  Hydrologic Group: C
Cumilic Cryaquolis Hydrologic Group: D

7
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Frisco Peeler Gravelly Sandy Loam (2 — 6%) Hydrologic Group: B
Frisco Peeler Gravelly Sandy Loam (6 — 25%) Hydrologic Group: B
Frisco Peeler Gravelly Sandy Loam (25 — 65%) Hydrologic Group: B

Scott Cobbly Sandy Loam (15 — 65%) Hydrologic Group: B
Tine Gravelly Sandy Loam (0 ~ 3%) Hydrologic Group: A

The basin sotl type is predominantly representative of Soils Group B in accordance with the National
Resources Conservation Service (NRCS) soils classifications. See Figure 2 - Soils Survey.

34 CURVE NUMBER “CN”

The National Resources Conservation Service (SCS Method) was used in this study to approximate
peak runoff. The curve number is based on the soils type, the land usage and the vegetative cover.

3.5  EXISTING FACILITIES

Denver and Rio Grande Culvert Crossing Analysis

Based on the results of field observations by High Country Engineering, Inc., three major culvert
crossings under the Denver and Rio Grande Railroad were identified. These major crossings are
Design Point 4 — Elk Creek, Design Point 6 — No name drainage, Design Point 9 — Leland Creek. A
summary of their hydraulic properties is presented below.

Design Point Description 2yr-24 hr 100 yr — 24 hr
Existing Flow Existing Flow
(cfs) (cfs)
4 Elk Creek at Railroad 2.4 39.6
6 No name drainage at 0.75 16.3
Railroad
9 Leland Creek at 9.2 182
Railroad
8 Elk Creek at US 40 6.9 145
7 No name drainage at 2.9 50.5
US 40 '
11 Leland Creek at 9.5 189
US 40
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These culvert crossings are constructed with reinforced concrete pipe or corrugated metal pipe. The
capacity of these culverts was determined using the top of the rail elevation and also at three feet
below the top of rail (bottom of ballast elevation). Capacity analysis of the major stormwater
culverts was performed using Autocad Hydrology, which utilizes the FHWA s HY -8 program. The
software uses headwater elevation, tailwater efevation and pipe friction for capacity analysis. The
results are shown in Table 3.

Table 3. Existing Culvert Capacities
Design Size (ft) Quantity Invert Max. Water Estimated
Point Surface Capacity (cfs)
Elevation
Elk 35 1 8634 8652.75 196

Creek

No name 4.0 ] 8692.7 8698.8 50.5
Leland 4.0 1 8760.0 8§765.0 237.2
Creek

4.0 PROPOSED DRAINAGE IMPROVEMENTS
4.1 GENERAL

Proposed drainage improvements were developed for cach drainage basin, utilizing Grand County
Storm Drainage Criteria and Urban Drainage and Flood Control District’s criteria.

This study did not attempt to forecast lot-specific drainage improvements, but limited itself to the
overall stormwater management of each drainage basin.

The proposed drainage improvements were evaluated based on the stormwater routing results and
consists of the following:

1. Grass-lined swales and stormwater conveyance channels,

_E\.)

Local and regional detention facilities,

(Y]

Culvert crossings (reinforced concrete pipes and box culverts).

Grass-lined swales and channels will be used to convey flows to detention facilities. Storm runoff
will be detained in detention facilities for all storm frequencies up to and including the 100-year
event. The size and discharge from these detention facilities will be determined based on the
capacities of downstream drainage facilitics and land availability. [mproved channels with drop
structures and check dams will be sized to convey the peak 100 year discharges based on fully
developed conditions or detained flows, as applicable. The 100 year detention volumes were

11
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calculated using both the SCS Tabular Method and the UDFCD s equation V-=K*A. The results of
the analysis are included in the Appendix.

The proposed channels will in general, be grass-lined trapezoidal type channels with a variable
width bottom and side slopes typically designed at a maximum ratio of three (horizontal) to one
(vertical) ratio. The longitudinal slope is adjusted to limit the velocities to a maximum of 5 feet per
second during the 100 year event. Some of the large grass-lined channels are proposed to include
grade control structures (drop structures) to reduce the amount of earthwork required to construct the
channel. Of note, in areas where deep excavations would be required to construct a channel,
utilization of storm drain pipe was also considered, to avoid excavating larger areas of land that
would be taken up by the side-slopes of the channel excavations.

Below is a summary of developed flows prior to entering the proposed detention facilities:

Design Point Description 2yr-24hr 100 yr — 24 hr
Proposed Flow Proposed Flow
(cfs) (cfs)
4 Elk Creek at Railroad 6.2 104
6 No name drainage at 7.4 56.5
Railroad
9 Leland Creek at 8.2 186
Ratlroad
8 Elk Creek at US 40 44.1 371
7 No name drainage at 90.4 389
US 40
11 Leland Creek at [6.6 197
US 40

Water quality enhancement features will be incorporated into the swales, channels, and detention
facilities to enhance the water quality resulting from the impacts of future urbanization, on the
drainage basins.

I.1  DESIGN BASIS

Preliminary and final design of proposed facilities will be performed in accordance with Town of
Fraser’s and Grand County’s requirements. Detention ponds will incorporate multi-level outlets to
control 10-year and [00-year storm events, as well as less frequent events. The applicable Best
Management (BMP) of Volume 111 of the UDFCD Criteria Manual will be used during final design
fo mitigate potential adverse water quality impacts resulting from development. Detention pond and
cell layouts as well as configuration of outlet structures will be established duri ng the Preliminary
Design phase, at which time a design report will be prepared presenting development of design

- concepts. Design reports will include preliminary plans and profiles of channels, storm sewers and
culverts,

13
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Railroad culvert capacities and US 40 capacities or historic discharge rates, which ever is less.
Discharges from areas south of US 40 are proposed to be detained discharges to ensure that
discharges to off-site arcas are at or below historic discharge rates.

43 MINOR DRAINAGE SYSTEMS

Minor drainage systems will be designed and implemented in accordance with this study during the
piatting phase of development throughout Grand Park.

44  PHASING OF IMPROVEMENTS

Phasing of the stormwater management system will depend on the timing of various developments
throughout Grand Park. Regional drainage facilities will be implemented as demand warrants. It is
anticipated that each Phased Preliminary Plan to be prepared for Grand Park, will provide design and
construction details concerning the drainage facilities to be constructed in such Phase Area, or which
may need to be constructed outside of the Phase Area, as a result of the Phase Arca development.

4.5 FEMA FIRM MAPPING

The proposed development is contained within the FEMA FIRM map, 080305 001A — Town of
Winter Park, Colorado, (Effective Date November 15, 1985). The FIRM map provides 100 year
water surface elevations for Leland Creek and the Fraser River. A portion of the site adjacent to US
Highway 40 is contained within Zone B — areas subject to 500 year flooding. The remainder of the
development is outside the 500 year flooding limits.
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Page 1 of |
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2-year
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100-
year 6~ 2.17 0.36
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100~
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Hydrometaorelogical Dasign Studies Center - NOAA/National Weather Servica
1325 East-West Highway - SBilver Spring, MD 20910 - (301) 713-1668%

http://hdsc.nws. noaa.gov/cgi-bin/hdse/na2.perl7qlat=39.90199&qlon=-105 77495 & submi... 10/14/2005



CED

*,

?&%\DV\\/L
-4 Pawball
i, ’i-ulr Far (shmik okt

Yoo 08§ 2 (h-d

Y t-?ﬁ = (.'14 hV}

Nor gt v oo BN 1)
S0 v 0.2 0009 (0,08 [y
: eu% (=)

The = 09400 we) Y DLLGY (}i

Ty 0-5’L£@\H1"'\r"'- VoD b h"}
Mae = 11 (from howrt 1)

5

Soan = 0.2 (4o 0.10%

Dot = 549 (-w) - 0.31%

B = .97 VW) 0. Ha

Wein = 0% {(t-war) 0,550

10- Yooy Towaboan

\'(u; AT b t*:\“\\\'\_a}((,d v {,
SR S R 1)

100-Yewr Vounboll

Yoo ® 04% +0.159 [(i‘s U\}f‘hi]
Mg © 241 '((P )
Y2 7.9% : (24-nd

Yoor 0.494 + 0,155 L (Z1) (211 {7.99Y)

BB ()
The s 0240 (6 W) v §L4ma
e 05Ul b 04
ke 15 (from haurc 1)
Smin= 0,24 (1-hy )}* 0.48%
Hmn: 0,45 (- W)™ p s
9on s 0.9TL-w0: 0,041
30 wan - O.TWU’\'\T): 1.%%%

Excerpt from High Country Engineering Final
Drainage Report for Town Center at Grand Park

‘«1(3’%%6\ |

I ITA




ina
Drainage Report for Town Center at Grand Park

F

ineering

Excerpt from High Country Eng

2pRIf Fa S0 WPfus 0] anoa
Hepd HA-7 3N @A §O ] anfen ayp-pg i jO many ‘g wmdiy

S0 {ER KDL sigeoea 3yt Tsuonenba 3oy up uslhenbs gies
i PRIRDOSSE HZBWRIRD RILNEIS S B1E DS oipy (|
S(QEL W ZMOYs WE SPoIId LIMAT K0! puR < 40f UBREINE 1y [
Y] 103 §3RLNA 3paoad a1 SUDHEADE wpwy] [RosEne) T jo
1323 eteluopy puk JaULGAa i wanrad eyl s Ul el B §| g
Yaym go uoida: sadiey syp g) SanBy 'y dolay st oA Quen
3 43 pausep epeaopD 0 usnued Yows v () Ty ¢ uoayy
vdWes AU Ypm IDUINYRAI T 343G0 1Iary LI IR PUR IInrE
121215 2y 0 uansod wisEmg o By

9 UodBi payl UL ONYIW mON O JIEY W
159 303 PUE SLO2U YEIOIG) QUEmInOS Ug R S SR

s e b po ued sTagl
g MO2Q S3ANY UBAL0) Sy A PUT Daaby vosuLnG
1l ‘apusi ony Jaddpny 'eeng e oy Ag paurmip
BB 3 6 0155u00 ol puosas syl {51 By r oodayy waay
UML) (e srsterny weargndsy e Ninog oy 4q panesp
GPEIOIO]) o Dol 1RG1 j0 SIQSNCD 1] S1aaRg AME|§ oS pue
wuoN i jo swiseq sfewiwep ag; Bunetedas apiaip M jo qunes @
PUE TUITIURORY MUIMENES Ut 00D 3p WEIRS Ay 0 4E3 Ayt
PEE Iplal] |EMIUnGO AR I e 3 o3 sl eyl umida s g0
ited st uoiFay oprating STy ayy 4l 2indy uo pauinG arv suorfu
a1 ‘sdewt Aduanbasj-uuncydiiad Syr ve Aeftiao gt sz amopue
FWMIALOD J0F GPLIGIE]) Wigte Aened s suedar aydesd
-oad A o a0 mpap usmmond g pareiedss suise zan
sponTmIgued L1 8iauad 36e pue Ansuadoweay pesdomieila pue
I E0j0I0NIW FO SIS IQ WO U3LOG3 wdm suaBar syt svoda
26qaeIE0ad [R1za3s QU1 paleledys suam SHRIS UIAERM §| R
“sdrim xgdesdoder sqegeae djjesayad
Wodp 10 STV SW) J0 sdRl 390 Woa) ARSE3 pIUTLLSIAR S [pdl
ey IOG) M PEINEAT 319 5533048 FHUDIE 1 in patapisuoa
slopYed sanjea UOHEING 1 EUiewds. oy suonenba dofaasp o
pasa 3134 sanhiuygsat Bunasias Bossada o wEnpea Lxaanb
~agucpandioad {olw-g8) g7 Yepuumss o) swnpasasg

(fe=7f 8y} stesf o pousd urmas
® Y G Jdpes sampqegesd srendaudde oy: yie pagage] o
say e 31 pasn 3izm iead oy o ued Ao sop miep g
Yie1 Kpaarenaxd 258 LBy Sad wonendosid jo deoapew saust
mep & Juisa Kg DaUmIGe 20 BlOow B\ mnes Ay awlicosdde
m sdew 25yl ey mesipen sdedesed Suipatesd oy pauansow
sutniedusInil 3y1 1ng S§IuG.,

10 il wramyay Aneteaiage
Jdmanie ap) 130G19G 01 Ay
STREI Sur3S PUOEIS By)
“uzes

By "mans EINIL MO PEE
udhiaad jo i) o) paeEal snoyHm SR g g0 syisow
2] B[ wonendidag Lo paseq sfow |RAULR O S)EiSULD
25 g 21 apre|e]) 10] pasedad 3z SO |0 598 om]
sunrdan o A3 13y premm
-a3pd WASISUAY ou niw waoisd ponoge Koo s wmnaap
428 AU SELAS ATOO-R)UIT) JY) LICI] DAfDIXE SMY1 PUR MOUS TE
Bupimaog depy 41363 PR L3GOi0) 3ihf L fiunoce adrey swes wo)
TUALIL SERY RML) UOSE3Y 13qQ107 01 ARpN 2y J0) WOMEa saydl
prreoy sueg sy v oo sdanxs wawaade pood FIETRR Y
Oxi 39} AjUQ [EI0IEL U Paveq SEm 1EY] 50UFS 347 Giin pIredwos
SEA LOGEIS SO OF ARy SYi I0] <adjen Kjuo PUrGIONGT TUST
= ek 31 J0 [RY JaPI0d ay1 BULnp SINII0 EImeDs 1SOU F3UG
SPHRAW 133IP 4 Fprie 34 dou o Apngs daaenbas)-paui
¥ 'L0deas WG JoF APMIS SHp W pI suonmis danrmuioaad oy
Jo manad g Inoys A{UD 1T PR P SUCIEAIIGD [(Epmuuf
Dapan e sdew uenbau-uvonmdioud jo e
1miedas ame pe¥ Sanes venxndoad-gr 1o pasodwos ROy wies;
Hu2zgIp 24 pleom 4|UO ENoWT [TJULE JO S3UR$ |ehOlE ye @OX
patadwos sanges Aausabar siyr 3ieIpU A0SR AR, susased
1 Seds salexd saunisgip aavy SEONRS IRy a0y jEanad
05 O G 5B 3TIR[ I SISTILANP [ENMAIRTL 0L Yim uasred §)

e

LITCTERvINeN

s

139} [0 Spapuny Us ueeadz Jwiod

FHTW AWBnb s -LoNEIdINaIg Wi 30 BA J4-p2 JAOGT
sdew fusnbai-uanendidmd wols dnjes 1yg 001
st Aouanbaipuonedinaad wosj anea iy-pz #g =

Lk
[EES]

SHEW A203Nha/-ueNR DI Woay aNjeA UG JAE = Y
ARIEA DATWHET ay-T S4BT == Wiy
AARA OHRUNISS Jy-Y KT = 7Y

525 A jO 157

‘uadizasap 331000 A:0w iUy 123] 385 g1 31085 ut umoys Suoilas dudeiFoss o) JuE) seseyIvAEd U TIRQNY

noge 5282138 SILFS Omi | UIMIDG IFIVIYF AN AL |2
E2U8 V) WO BIED LNy J9NIL BIE RILIF Gl A UFSmiad fazua
SRR Sy ANQINRD 000" PAYLOONS @ 53 e nmu.m.- FETENETS?
YL UL 1Y SAOYS E1RR 3 O 3 UamoA P 11
MODT Thia L3035 Sy weyy maylly wamed g7 noge afmlane o)
TR £225 benrrdund-e aG upewoED o 14220y} pox
PRI Jo FPTINR[ A M WAL & IF 3G 01 Lpis: HETT R
swoqs (S BR) Ipmne] A oer s jo 10jd W pojetunys s93ua;
-INS30 MOUS Yilm TILIE G 23] ANfeN 1Y-pT JA-7 3G pua doumidn
—pxd o At 2y) 01 pUeSIL InSee si03AF [FRUUE WRBHTT Buong
UOT SIUIE R IO Fngea Ju-pl JA-Z 911 10 PILO] TEm ORI W
sofep Aousrbosy duneunisy u: moug jo musmoday
nsEy 0 vorrdixnUl IPun PIRASEE R pouno; b LaUIT
EIED Qaal "BOfIELs yans gaes oy werford Runuasqo vonendizasd
4L 3o ued 52 pEpaous Jo vonTarasqo Jo 4L ¢ 0 o Jumaey atess
a3 ERONES G W00GE $IM BISYL TR SW) T pareFisaml srm
{4E3] pUE "udladgy w3y ‘opEIO]) “Hunuody ‘tewncl dyBnos
FHEIG SRELnuR 330 34 PUv OPRIDEOD) UL Sanfea Lnoanbasyem
zudiaand e sunoiiy moUS O DORRQIIUGY AL Tmens u B 19
O] DUNR ATV @ U1 PIERR 3G 1 Lied se e von
-endhosid sasodond doroiphy Avew sog 3dh jo seapielas oon
“mdeaaad Jo szares Asusnbaug sudsaidas sepy st ui wdew [ensoe
2], wops Dasabazpeoyendoand 3t wous jo DETedng

TGN O 0 Fts AN
-#0] I U0 PR a3q 3ary dew Jsmanied T o SPUEPLAGS I
BN OjE 10 S0y, VOBE[dIIG) SNOMA3 Ul PRI prEsR
fraras) felan(dost peauou 2y UM9G TONERRdIIGl TETOY B 2uaye
uoln Uy pue wunost puoedas Appue 0Fmig pasepd usaq
BWPICLU DAY sargea Ksusobalyuoneidoad
BI-OE 230 W PG O W QL mO[RG UE g WoJ) sadieys jeamnut
UMOT I UONBING LY-p Iyl 1) sdew e oy 3p jo amfap
pae tunpedd jelanidon 2yl wiEURW o) JOPIO GBI S3SRALIOI [RAtRL
FLLOSE B1-1°0 34}y jaddn 3y {SNgeqRId Jamot ko) apeiad
W Jafuol 1y (Dosmat BGoG WEnonyr ey s a0) sdadr
uo) jaaap ANgeqoad OF § puR [0 Puw id-7 341 e "ul | sapun
sanfen AsBanbas-uoiendiosid Jof B { SRR 3 CUSUERIRD

aney s

. i 9ez 121 [ 16 ZEOOG — -0 31 07 SN 3T U T 19aT TIEReA 405 U1 § put "
SN} AQ PRiaa03 Riie 3yl w0i] EED &) fnpgenidde g LU0 840 + 169D = W 8 A300RA ADRIbaT-uOBHAINGIE WOPG UF T {50 etz A
1681 =ﬁ:=mn_:€ﬁ3 S U 296 3o 06 £5 [Exitxirioes o + §20 0 = 4 (p) 3121 0N a¥ 350 s0RW [ENBUE FY1 SUNNUAOJY MeR[ GE§ A J00[2 Operown
ON SITRY RAWYIR S AR 134 g wol) pAdORY e yuniEinp . USHSIAIRGS UL SRARmOp T OTF veyd ruesad manea v 06 g pue
o i et I vo'[ [ Qg 000 + : !
DT 05 BUR SSLIMR ) ) 3 10f supina fulneige 1) (xR0 0 + Bre s = () srangy edliey [UrO'§ PER D O ditmasg U1 e UL 0T wofdg Tanma Samaabas)
HAPEIXND 3] SERY S1G 40 ApkdgIaady padoEazg s she@ . . - -unneldiaaid 403 W1 70 s BOneInp g #10 sdew uo aen
. Y p 3 . P LEG orQ 26 g e + BUE u=8.1Q |0 33uan|[uGa snoge B i
US3 y-g BOS T 0 Turlsdioo 0p m01aq pAEap seazeesd 3¢, (ERF IR 1L D F 6100 = * Surseq Jany USAsG PUE EELEL 41 ID (SO LIAD [RAIIILT JONOR IGT IS B4 J0 UGB Seouia
5u103s Fulmofjag 241 U1 PaLLR0 SpOYIIW jeauluis 1 pur sdri * o ’ ¢ u caaped feanidost s j0 vondizmssp ;doics AGru0sEs & apoesd
HU-pT PEE 9y TN pIIewns3 3G UED vIR|TA RN Aressassu (2) sdary eowey Q1 PaVHIEIR SEm IR (RAIDIGE SUNOSY SYT C[RALFY INYOR
af SUSTIRIOg [a1o 20 Taniea sasodind 3FuIpAy AUt 104 mon BN YW IDUIN|JUDT M053T wISER
ST 1Y-py PUE -y 20§ LE sepy sy wocdew miandos gy JAAIY URB4%) PUE SLISER sany uonyat SISATVNY
BJH 2 pUE § uey] U0 suonEING 062" 86’1 55 i) LONMIMDISSL0 F per0 =" 4 uosIUUNS pue ‘apeioRy addn g Geadd syoer eouidng mp AQ PRISHP R1Ra pue LR
10} S3NJEA BULBWINE Jo) mmh:nwucgm SO 2L0 a3 G6 [Cxprailzeeo + 1100 — = i ‘apuerg oty Jaden ueny ueg TEATUE FYi 4O} FEAINUI AFP-UOREAIISQD PUE X300 JO) paemde
I v e a5z . op ™00 1) swiseg alaa B[] FRI13 wonemp-eised 34T 10} {UNPEND GIW-OEsT| PUE
i o : ai3adar v d ae 'Zo'0 'e00 Gi0
LCXAUHT0NEEY © + 68T Ut puE SeSUBIY s e e saraan ot a5 s st sy Ao
crest rL00 Hens 5t €60 Ua/atalensa + gree ugmanday ‘suerd HIACS ik usué e ey ﬁ,n:am e g e
OF ON Jated [eNULdY) NRaInE seyieaM “ST) Woup paidepy) [s843u)) (sayau ..on gE WOt g T n 20} SInfea (00SKE-yrY JOf 1_5:”. 1) HE
N . te ghomgs 07 Sandiy sooneing IY-pg PUR -G 10) 0PI 0]
- LI ] ANIRA W TUGER L] usyenh3 Lppgeandde jo va¥ay dent vuanbesj-uonmndimid susead £y qIADIQ Q7 AP
62'0 150 v'e 6270 T 03 oney i jaue palndues ooy oy s
o€ 51 o1 5 (1)) uogeng pipuEls g0 uray sde 40 LOISSAISIQ
Tampa dy- 1 urga UOLENSY Y303 o) FRAREeT [BILH Y OPTACT0]) wt Fanpea sy [ Bunpwia o) jwonrnby  cp| AqeE

FRTWQIE) UML-G U0 O Fi0136] puawERIPY R Ay

Opelojon)



Excerpt from High Country Engineering Final

Drainage Report for Town Center at Grand Park
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100-Year Raimnfall Data

File Edt Help

Sernes Tups

Max Intensily Duration EM\m :
Storm Duration 24 Hr . v

Peak Center : 58“; . -

Starm Area (sq. m) 2

Metearologic Moded 100V ear
Description: o
Precipitation
Method:  Frequency Slom
Exceedance Probability - 1% -

Subbasin List

Buration F’recég Depth

= {in)

B minges 11483
15 minutes 0.962
1 hous 1.687
2 hovss 1.857
'3 hours 1.962
‘6 howrs 217
12 houwrs 25

24 hours 298

2-Year Ramnfall Data

Isdskprof 2052014 Documents Master Dralnage PlaniCGrand Park Masier Drainage Plan.doc

Fie Edt Heb
Meteorologic Modet: 2V ear Subbasm L'St
Descinton e et e oI
Precipitation
Method:  Frequency Stom -
Exceedance Probabity : | 1” h Duration Prem[piun{})eplh
Sedes Type: | |5 minutes 0202
Maz Intensity Duration | 5 Mins - 15 minutes 0337
. L 1 hour 0.635
Storm Duratior: - 24 Hr, hd .2 hours 0.793
e 3 howrs 0.558
Peak Center - :50% _ NS °6 howrs 093
i LT i12 hours 1.2
Storm A 3. mi) :
omm Ajea [sq. mi) | 24 howrs 1.32
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Excerpt from High Country Engineering Final
Drainage Report for Town Center at Grand Park

. Tahle 2-2a.—Runoff curve numbers for urban areas! .

Curve numbers for
Cover description hydrologic soil group—

: Average percent
Cover type and hydrologic condition impervious area? A B C D

Fully developed urban areas (vegetation established)

Open space (lawns, parks, golf courses, cemeteries,

ete. P
Poor condition (grass cover < 50%) .............. 68 79 86 B9
Fair cendition {(grass cover 50% to 75%). .......... 49 69 79 84
Good condition (grass cover > 7T6%) .............. g 61 74 80

Impervious areas:
Paved parking lots, roofs, driveways, ete.
{excluding right-ofway) ....................... .. a8 98 98 98
Streets and roads:
Paved; curbs and storm sewers (exciuding

rightofway)........ ... . 98 98 98 58
Paved; open ditches (including right-of-way) ....... 83 89 92 93
Grave! (including right-of-way) ................... 76 85 84 91
Dirt (including rightofway) ..................... 72 82 87 89

Western desert urban areas:
Natural desert landscaping (pervious areas onlyX... 63 77 85 88

Artificial desert landscaping (impervicus weed
- barrier, desert shrub with 1- to 2-inch sand

or gravel muleh and basin borders). .............. 96 96 96 98
Urban districts:
Commercial and business............\........... .. 85 89 92 9 a5
Industrial ... oo 72 81 B8 91 a3
Residential districts by average lot size:
VB acre or less (town houses)...................... 65 7 85 40 a2
Ydacre ..o 38 61 75 83 87
V3atre oo a0 &7 7 Bl 86
V2atre ... 25 24 70 80 85
lacre .o . 20 51 68 79 84
ZACTES L 12 46 65 R 82

Developing urban areas

Newly graded areas (pervious areas only,

RO VeZelaliony . ... 17 86 91 94
Idie lands (CN's are determined using cover types

similar te those in table 2-2¢).

‘Average runoff condition, and [, = 0,25,

TThe averige percent impervious area shown wus used to develop the composite CN's. Other ussumptions are as follows: impervious areas
are directly connected to the druinage system, impervious aress have a CN of 98, and pervious areds are considered equivalent to open
space in good hvdrojogic condition. CN's for other combinatiens of conditions may be computed using figure 2-3 or 24,

MCN's shown are equivalent Lo those of pasture. Composite CN's may be computed for other combinations of Open Space cover tvpe.
*Cornposite CN's for natura! desert landscaping shouid be computed using figures 2-3 or 24 based on the impervious area percentage (CN
= 98} and the pervious area CN. The pervious area CN's are assemed equivalent to desert shrub in poor hydrologic condition.

SComposite CN's to use for the dexign of temporary measures during grading and construction should be computed using figure 2-3 or 24,
bused on the degree of development {impervious area percentage) and the CN's for the newly gruded pervious ureas.

{210-VI-TR-55, Second Ed., June 1986) 2.5
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Drainage Report for Town Center at Grand Park

* - Table 2-2c.—Runoff curve numbers for ather agricuitural lands?
Curve numbers for
Cover description hydrologic soil group~
Hydrologic

Cover type candition A B C D
Pasture, grassiand, or range—eontinuous Poor 68 79 86 89
forage for grazing.® _ Fair 49 69 79 84
Good 39 61 4 80
Meadow—continuous grass, protected from - 30 58 71 78

grazing and generally mowed for hay.
Brush—brush-weed-grass mixture with brush Poor 48 67 7 83
the major element.? Fair 35 56 70 77
Good 30 48 65 73
Woods—grass combination (orchard Poor 57 73 82 g6
or tree farm).?® Fair 43 65 76 82
Good a2 58 72 74
Woods.® Poor 45 86 7 83
| Fair 36 60 73 7
Good 30 56 0 77
Farmsteads—buildings, lanes, driveways, — 59 74 82 86

and surrounding lots.

!Average runoff condition, and I, = 028,

oo <50% ground cover or hewvily gruzed with ne mulch,
Fuir: 50 tu T5% ground cover und not heaviiy gruzed,
Goud: >75% ground cover and lightly or only oecasionally gruzed.

Ao < 30% ground cover.

Fuir: 50 to 75% ground cover,

Gud: > 75% ground cover.

*Actudl curve number is less thun 30 use CN = 30 for runoff computations.

B3CNS shown were computed for areas with 50% wools and 50% gruss {pasture) cover. Other eumbinations of conditions may be cumputed
frum the CN's fur wouds and-yasture.

*I'ousz Forest litter, smull trees, and brush are destroyed by hewvy grazing or regular burming.

Fuir: Woods ure grazed but not burned, and some forest litter covers the soil,
Guud: Woods are protected from gruzing, und litter xnd brush adequately cover the suil.

(210-VI-TR-55, Second Ed., June 1986)
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Imperviousness (%)

BasinEG
\Basin £5
BasinE4
BasinE3
BasinE2
iBasinE1
Basin L2
Basin L1
‘Basin L3
Basin ES
BasinE7

Sot Help

Basin Model ID:

80
a2
73
£5
69
£5
60
E8
83
g0
83

Loss Rate — Existing Conditions

Grand Park.
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SR R R A ]

f0 2 R NI RS RS

_ SubbasinName | SC5 Curve Number |Infial Abstraction (n)l__ mperviousness (%]

;EBasin EG
gBasin EB
Basin £4
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iBasin E2
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;Basin ES
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3
G
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69
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Grand Park - Developed Conditions
HCE Prgject No. 2052014.00
% imperviousness & Curve Number
Basin__| Total Area | Composite | Type B| Type C or D Type At TypeB IType CorD| TypeA Composite
{ac) % tmp. {%) (%} (%) CN CN CN CN
E1 70.5 15% 100% 0% 0% 65 78 50 65
E2 180.7 15% 100% 0% 0% 85 78 50 85
E3 24.1 14% 100% 0% 0% 65 78 50 85
E4 156.6 268% 78% 22% 0% 70 82 54 73
E5 221.0 36% 26% 74% 0% 74 85 60 82
EB 41.0 41% 38% 62% 0% 76 83 62 80
E7 184.0 73% 17% 54% 29% 89 92 a2 89
E8 48.5 32% 24% 74% 2% 72 83 57 BG
L1 £524.8 15% 75% 23% 0% 55 78 50 68
L2 107.7 2% 100% 1% 0% 680 75 38 60
£3 59.4 47% 41% 58% 2% 80 85 72 83
Planning | Average | Type B| Type Cor DI Type A

Area % Imperv | CN CN CN

10W 80 90 83 87

11W B85 85 91 77

12W 80 80 93 87

13Wa 30 72 83 57

13Wh 25 70 82 54

14W 25 70 82 54

15W 17 67 80 50

1B6W 15 85 78 50

17W 20 68 83 51

18W 25 70 82 54

19W 80 81 85 72

1Wh 75 89 92 82

20W 65 85 91 77

21w 65 85 a1 77

4W 90 94 95 90

BW 90 a4 95 90

TW 65 85 81 77

8Wa 65 85 a1 77

8Whb 70 87 20 80

ow 80 90 93 87
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Sot Help
Basirt Model 1D: Grand Park Developed
Time Units ; Mmut&-s v
_SubbasinNome | 5CSLagimin) 4
BasinE1 12 "
ansin EZ 21
iBasin E3 14
‘BasinE4 245
‘BasinES 0 |
‘BasinEB 13
?Basin E7 16
Basin £8 27
Basin L1 51 ]
éBasin Lz 16
‘Basin L3 15 v
Lag Time — Existing Conditions

B Sont Help
Basin Model 1D Grand Paik
Tirre Urits - Mirutes i
SubbasinNsme | SCS Lagfmin} 4

-Basin E1 16
‘RasinE? 2h
‘BasinE3J 19
'Basin E4 3z
‘BasinES 5
‘BasinE6 24
‘BasinE7 32
‘Basin E8 53
Basin L1 B4
Basin .2 %
Basin L3 25 -

No Baseflow for All Basins

Jisdskpropl05:2014: DecumentsiMaster Drainage Plan'Grand Park Master Prainage Plan.doc
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Drainage Report for Town Center at Grand Park RUNOFE

TABLE RO-3

Recommended Percentage Impervicusness Values

Land Use or T Percentage
Surface Characlerislics ! Imperviousness
Business: .
Commercial areas 95
Neighbeorhood areas 85
Residentiai:
Singla-famity '
Multi-unit {detached) 60 |
Muiti-unit {attached) 75
Half-acre ot or larger b
| Apanmenls 80
Industrial:
Light areas 5 80
Heavy areas 80 |
Parks, cemeleries 5
Playgrounds 10
Schools 50
Rairoad yard areas 15
Undeveloped Areas: '
Historic flow analysis 2 .
Greenbelis, agriculiural 2
., Off-site flow analysis 45
S — {when land use not defined) i
Streets: -
Paved ] 100
Gravel {(packed) 40
Drive and walks 90
Roofs 80
Lawns, sandy soil 0
Lawns, clayey soil 0

* See Figures RO-3 through RO-§ for percentage impernviousness,

Based m part on the data collected by the Dislrict since 1969, an empirical relaticnship between € and
the percentage imperviousness for various storm return periods was developed. Thus, values for C can

be determined using the following equations (Urbonas, Guo and Tucker 1990).

C,=K, + (l 317 = 14407 +1.135 - 0.12) for Cy 20, otherwise C,; = 0 (RO-B)

Cop = Ko + [0858° - 0.786:7 + 0.7747 + 0.04) (RO-T)

in which:

i = % imperviousness/100 expressed as a decimal (see Table RO-3)

0672001 RO-&

Urban Drainage and Floog Cantrol District
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TABLE RO-5
Runoff Coefficients, C
Percentagéw
Imperviousness Type C and D NRCS Hydrologic Soil Groups
2-yr S-yr 10-yr 25yr | 50-yr 100-yr
0% 0.04 015 0.25 0.37 0.44 050
5% 0.08 0.18 0.28 0.39 0.46 052
10% 0.1 021 0.30 0.41 0.47 053
15% 0.14 024 032 .43 0.49 054
20% 017 0.26 0.34 0.44 0.50 0.55
25% 0.20 0.28 0.36 0.46 0.57 0.56
30% 0.22 0.30 0.38 0.47 0.52 0.57
35% 0.25 033 040 0.48 0.53 0.57
40% 0.28 0.35 042 0.50 0.54 058
45% 0.31 037 0.44 0.51 0.55 059
50% (.34 0.40 0.46 053 0.57 0.60
55% 0.37 043 0.48 0.55 0.58 0.62
60% 0.41 0.46 051 0.57 0.60 0.63
65% 0.45 049 054 0.59 0.62 065
70% 0.49 053 0.57 0.62 0.65 068
75% 0.54 0.58 0.62 0.66 0.68 071
80% 0.60 0.63 0.66 0.70 0.72 074
85% 0.66 0.68 071 0.75 .77 079
90% 073 0.75 077 0.80 0.82 0.83
95% 0.80 0.82 084 087 0.88 089
100% 0.89 0.90 0.92 0.94 0.95 0.96
Type B NRCS Hydrologic Soils Group
0% 002 | o008 0.15 0 25 0.30 035 |
5% 004 0.10 0.19 0.28 0.33 038 |
10% 006 014 | 022 0.31 0.36 0.40
15% | 008 017 0.25 0.33 0.38 0.42
o 20% 0.12 020 | 027 0.35 0.40 0.44
B 25% 015 0.22 | 030 0.37 0.41 048
30% 0.18 025 0.32 0.39 0.43 047
35% 0 20 027 034 1 041 0.44 0.48
40% 023 ¢ 50 036 042 0.46 050 |
45% 026 0.32 0.38 0.44 0.48 0.51
50% 026 | 035 0.40 046 0.49 0.52
55% 033 | 038 0.43 048 051 054
60% 037 | 041 046 0571 0.54 0.56
65% 0.41 0.45 0.49 054 0.57 0.50
70% 045 | 049 053 0.58 0.60 0.62
75% 0.51 0.54 058 062 0.64 066
80% 057 | 059 063 0.66 0.68 0.70
85% 0.63 0.66 089 0.72 073 075
90% 071 073 0.75 0.78 0.80 0.81
95% 0.79 081 0.83 085 0.87 0.88
100% 0.89 0.90 052 0.94 0.95 0.96

06/2001

Urban Crainage and Flood Control Distnict

RUNOFF

RO-11
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Drainage Report for Town Center at Grand Park ODRAINAGE CRITERIA MANUAL (V. 1)
TABLE RO-5 (CONTINUED)
Runoff Ceefficients,
Percentage R
Impervigusness Type ANRCS Hydroiogic Sails Group
2yt S-yr | 10-yr 25-yr 50-yr 100-yr
0% 0.00 0.00 0.05 0.12 0.16 0.20
5% 0.00 0.02 010 0.18 0.20 0.24
10% 0.00 0.06 0.14 0.20 0.24 0.28
15% 0.02 0.10 0.17 023 0.27 0.30
20% 0.06 0.13 020 026 0.30 0.33
25% 0.08 0.16 0.23 029 0.32 035
30% 0.13 0.9 0.25 0.31 0.34 0.37
35% 0.16 0.22 0.28 0.33 0.36 0.39
40% 0.19 0.25 0.30 0.35 0.38 0.41
45% 0.22 0.27 (.33 0.37 0.40 0.43
50% 0.25 0.30 0.35 0.40 042 0.45
55% 0.29 0.33 0.38 042 (.45 0.47
60% $.33 0.37 0.41 045 0.47 0.50
B5% 0.37 0.41 045 0.49 .51 0.53
70% 042 0.45 0.49 053 0.54 0.56
75% 0.47 0.50 0.54 057 0.59 061 |
80% 054 0.56 0.80 0863 0.64 0.66
85% 0.61 0.63 0.66 069 0.70 0.72
950% 069 0.71 0.73 0.78 0.77 0.79
5% 0.78 6.80 0.82 0.64 0.85 0.86
100% 0.89 0.90 0.92 0.94 0.85 0.98
RO-12 06/2001
Urkan Drainage and Flood Conrtro! Districl

[k
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o0 E*th% Lon

immary of Regults

&hon%

Hydrologic Discharge Time of Volume Drainage
Element Peak Peak (ac Area
Basin E§ 159.324 2.2342 0.064
DP 6 19.324 2.2342 0.064
Reach-4 19.148 2.1672 G.064
Basin E7 33.958 5.6703 0,287
Dp 7 50.463 7.8378 0.351
Basin E4 39.504 6.0580 0.244
DP 4 35.604 6.0580 0.244
Reach-2 35.456 5.9452 0.244
Basin ES 93.513 13.188 0.345
DP 5 93.513 13.188 0.345
Reach-3 93.055 13.103 0.345
Basgin E8 14.739 2.8117 0.077
Dp 8 144.80 21.860 0.666
Basin E3 5.9553 B.75839 0.038
Dp 3 $.95563 0.75839 0.038
Basin E2 40.212 5.8967 0.287
bp 2 40.212 5.8967 0.287
Bagin 1 TR.510 2.1592 0.1310
DP 1 18.510 2.1992 1 0.110
Basin L2 22,408 3.3349 0.168
DP 10 22.406 3.3349 0.168
Reach-5 22.211 3.31490 3.1s8
Basin L1 172.59 37.471 0.975
DP 9 182,22 40.785 1.143
Reach-1 182.13 40.424 1.143
Bagin L3 27.551 3.2445 G.093
Dp 11 189.24 43.668 1,236
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mmary of Results

2y Brshiny Condvinen

Hydrologic Discharge Time of Volume Prainage
Element Peak Peak {ac Aren
Basin E6 0.74542 ¢.18222 0.064
DP 6 0.74542 0.18222 D.064
Reach-4 0.735971 0.17154 0.064
Basin E7 2.81958 0.40225 0.287
bp 7 2.8510 0.57378 0.351
Basin E4 2.3978 0.38328 0.244
DF 4 2.3979 0.38328 0.244
Reach-2 2.3772 0.37110 0.244
Basin ES 3.9164 1.2088 0.345
DP 5 3.2164 1.2088 0.345
Reach-3 3.5070 1.1925 0.345
Bagin EB8 0D.65430 0.25658 0.077
DP 8 6.9324 1.8108 0.566
Bagin E3 0.49955 0.038
Dp 3 0.48955 0.038
Bagin E2 3.3527 0.41665 6.297
DF 2 3.3527 0.41665 0.297
Bagin Ei 1.5772 0.15453 0.110
DP 1 1.5772 0.15453 0.11¢
Bagin L2 1.85832 0.23569 C.168
DP 10 1.8632 0.23563 0.168
Reach-% 1.8544 0.23475 0.l¢8
Basin .1 B.6585 3.53a7 0.975
DP9 9.1755 3.7714 1.143
Reach-1 9.1722 3.7080 1.143
Basin L3 1.06860 0.26461 0.083
bP 11 §.5213 3.9728 1.236
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Project : Grand Park

Run Name

mmary of Resgults

Run 2

G0 year Deve loP{d (Condrhons

Hydrologic Discharge Time of Volume Drainage
Element Peak Peak {ac Area
Basin E6 58.514 4.3100 0.064
DP & 58.514 4.3100 0.064
Reach-4 58.266 4.1881 0.064
Basin E7 369.87 28.966 0.287
Dp 7 389.07 33.154 0.351
Bagin B4 104.03 11.402 0.244
DP 4 104.03 11.402 0.244
Reach-2 103.56 11.289 0.244
Bagin E5 224.62 25.350 0.345
DP 5 224.62 25.350 0.345
Reach-3 222.28 25,248 0.345
Baain EB8 48.024 5.1549 C.077
DP 8 371.66 41.692 0.6686
Bagin E3 11.586 1.0982 0.038
Dp 3 11.596 1.0882 0.038
Basin E2 74.578% 8.5401 06.297
DP 2 74 .578 8.5401 0.297
Basin E1 36.219 3.1821 0.110
) 3| 36.219 3.1821 0.110
Bagin L2 2B.245% 3.3581 0.168
DP 1C 28.245% 3.3581 0.168
Reach-5 27.823 3.3345 0.168
Basin L1 176.12 33.408 0.975
DP 9 186.02 36.743 1.1432
Reach-1 185.60 36.398 1.143
Basin L3 94.340 7.2045 0.093
DP 11 186.72 43.602 1.236



Excerpt from High Country Engineering Final
Drainage Report for Town Center at Grand Park

mary of Results

Project Grand Park Run Name : Run 4
L-vtar Doiedo pal\ londihons
|

Hydrologic Discharge Time of Volume Drainage
Element Peak Peak (ac Area
Baasin E6 7.4256 0.76401 0.064
DP 6 7.4256 0.76401 0.064
Reach-4 7.2605 0.78619 0.054
Basin E7 50.358 7.8460 0.287
DP 7 90,390 B.6321 0.351
Baein E4 6.2238 1.3307 0.244
DP 4 6.,2238 1.3307 0.244
Reach-2 5.1836 1.295¢6 0.244
Basin ES 34.032 4.9823 0.345
Dp 5 34.032 4.9823 0.345
Reach-3 33.888 4.9611 0.345
Basin EB 6.1455 0.91482 0.077
DP 8 44.12¢ 7.1755 0.666
Bagin E3 C.57987 0.038
DP 3 0.57987 0.038
Bagin E2 3.7038 D.57448 0.297
LP 2 3.7038 0.57448 0.297
Basin E} j.B8115 0.21388 0.110
bp 1 1.8115 0.21388 0.110
Bagin L2 2.407% 0.23600 0.168
PP 10 2.4079 0.23600 0.168
Reach-5 2.388¢6 0.23524 0.168
Basin L1 7.4881 2.7233 0.975
Dp 9§ 8.2402 2.9585 1.143
Reach-1 B.2230 2.9043 1.143
Basin L3 15.280 1.4853 0.093
Dp 11 16.618 4.3897 1.236

CETE
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Detention Caleul

ations — AutoCAD Hydrology Method
Elk Creek at Railr

] ad

-

InFlow File:

Pard W ame:
Rainfall Distribution Type l e
Rainfall Frequency 100 pears 9,

Drainage Area ar 188 BO0D , | Select
Peak Irdlow, qi cfs 1040000
Peak Cutflow, go cls

Bunoff Flow in [ 8600
Runoff Volume acft 11.2366
Storage Volume acft 3713
M aximurm Storage Elevation ft 00600
| Mew ] | Load ! | Save ] ; Pord i ] 55 Curve !
i Data Input | | HydroGraph [ [Dutput} ! 0K j | Cancel [ ] Help

InFiow File:

Pond Mame:
Rairfall Distribution Typell o
Rainfall Frequancy 100 years i
Drainage Area ar: m_—} I Selet
Peak Inflow, qi cofs 5a.5000
Peak Dutflow, go cfs
Runoff Flow i 1.2500
Runoff Volume aclt 4.2706
Storags Yolume acit 1.5368
M aximum Storage Elevation ft 0.6000
J MHew ! l Load i [ Save ] ! Pong I | 55 Curve E
| Data Input J ] HypdroGraph [ ] Output [ I 0K I E Cancel J | Help

Basin file saved sucoessfully.

{EE



Excerpt from High Country Engineering Final
Drainage Report for Town Center at Grand Park

Design Point 9 — Leland Creek at Raitroad

InFlow Fite:
Pond Marne:
Rainfall Distribution . Tope I w-
Rainfall Frequercy 100 pears i
Drainage Area ac Fﬁw—' ‘——-S“aec{
Fesk Inflow, qi cfs @
Peak Outflow, qo cfs @E:]
Runaff Flaw in EE@
Runoff Volume aclt EMN23
Sterage Volume acft 6.3375
M awinum Storage Elevation ft 00003
| New | [ Load } [ Save | I Pond i I 55 Curve |
I Data Input H HydroGiaph H Cutput I [ Ok, j | Cancel IJ Help ]

IHFlow File:

Fond Name:
Rainfall Distribution
Pariall rrequo .,

Dramage Area

Ruroff Flow

Design Point 8 — EJk Creek at US 40 Boundary

Typell

100 vears

ac
Peak tnflow, gi cls 371.6600 i
Peak Cutflow, oo cfs 144.3000

i

Runolf Volume acht 402161
Storage Yolume ach 131208
Maximun Storage Elevation ft (3.0000
E MNew | E Load , [ Save J f Pand I J 35 Curve J
J Data Input ] i HudroGraph J J Outpust ] J (] s f | Cancel i ! Help

Basin file saved successhully,
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Design Point 7 — Unknown Drainage at US 40 Boundar

InFiow File:

Pord Mame:

Rainfalt Dishibution Ty;;ue I R
Rainfall Frequency 100 years g

Drainage Aisa ac 2250000 ] Select

Peak Infiow, gi cfs 3850700

Peak Outflow, qo cfs
Runolf Flow in
Runoff Volume acft 326230
Storage Volume acft 17.0412
Mauirmeim Storage Elevation ft 0.0000
[ 7 New ] J [ oad i ! Save I' | Pond I i 55 Curve ]
[ Data Input | | HydioGraph ] | Cutput [ [ Gk J [ Cancel | I Help

|

InFlow File:
Pond Name:
Rairfall Distribution Tyoe ! s
Rainfall Frequency 100 vears e
Dranage fvea ac lﬁm [mm!
Peak Inflow, i cls
Peak Outflow, qo cfs
Rurioff Flov in
Runaff Wolume acft 415722
Storage Yolume acft 7.3203
M axirourn Storage Flevation fr 0.000s
] Hew J [ Load | J Save i | Fond [ | 55 Curve |
[ Datainput l | Hydioliraph J I Cutpit I l ] ] i Cancel

Help
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Drainage Report for Town Center at Grand Park

Grand Park - Existing Conditions
HCE Project No. 2052014.00
Detention Volumes and Release Rates

Design Point 4 - Elk Creek at Railroad

UDCFD Volume 2. Section 3.2 1 Allowahle

Basin _ Area {acres} % Imperviousness Type B Type C
E4 156.6 26% 78% 22%
UBCFED Volume 2_Section3.2.2 Empirical Equations for Sizing On-site Detention Storage
Volumes
V= KA
Kigo = (1.781 - 0.0021° - 3.58)
900
Kig = {0.951 - 1.90)
1000
= 26.00 total ratio
Area = 156.6 acres
Koo = 0.048
K1o = 0023
Vige = 7.198 acre-feet
Vi = 3.570 acre-feet

Release Rates

From Table SO-1 Maximum Allowable Unit

Soil Group B
10 year Fiow 0.305
100 year Flow 0.460
10 yr Release Rate = 49.83

100 yr Release Rate = 7548

Flow Release Rates:
Cc&b
(.365
0.560

cfs
cfs

[ EH
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Drainage Report for Town Center at Grand Park

Grand Park - Existing Conditions
HCE Project No. 2052014.00
Detention Volumes and Release Rates

Design Point 6 - Unknown Drainage Culvert

Basin  Area (acres) % Imperviousness Type B Type C
E8 41 41% 38% £82%
UDCFD Volume 2, Section3.2.2 Empirical Equations for Sizing On-site Detention Storage
Volumes
Vi= KA
Koo = (1.781-0.002° - 3.56)
900
K;g = (Og5| - 190)
100G
I= 41.30 total ratio
Area = 41 acres
ng = 00?3
K= 0.037
Vi = 3.009 acre-feet
Vie = 1.519 acre-feet

UDCFD Volume 2, Section 3.2.1 Aliowable Release Rates

From Table SO-1 Maximum Allowable Unit Flow Release Rates:

Soil Group B C&D

10 year Flow 0.385 0.425

100 year Flow ¢.500 0.580
10 yr Release Rate = 16.49 cfs

100 yr Release Rate = 22.53 cfs

e
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Grand Park - Existing Conditions
HCE Project No. 2052014 00
Detention Volumes and Release Rates

Design Point 9 - Leland Creek at Railroad

Basin  Area (acres) % Imperviousness A {(ATHIZA Type C
L1 6248 15% 93.72 12.79% 25%
L2 107.7 2% 2.1546 0.29% 0%

Total 732.5 13.09%

UDCFD Volume 2. Section3.2 2 Empirical Equations for Sizing On-site Detention Storage Volumes

Vi= K*A
Kiop = {1.781 - 0.002¥ - 3.56)
800
Kip = (0.951 - 1.90)
1000
I= 13.09 totai ratio
Area = 7325 acres
Ko = 0.022
K= 0.011
Vigs = 15.785 acre-feet
Vig= 7.718 acre-feet

UDCED Volume 2, Section 3.2.1 Allowable Release Rales

From Table SO-1 Maximum Allowable Unit Flow Release Rates:

Soil Group B C&D

10 year Flow 0.230 0.310

100 year Flow 0.410 0.535
10 yr Release Rate = 180.94 cfs

100 yr Release Rate = 319.78 cfs
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Grand Park - Existing Conditions
HCE Project No. 2052014.00
Detenticn Volumes and Release Rates

Design Point 8 - Elk Creek at US 40 Boundary

S

Basin  Area (acres) % Imperviousness A (ATIVZA Type B Type C Type A
E4 156.6 26% 40.7264  9.54% 78% 22% 0.00%
&5 221.0 36% 79.5492  1B.62% 26% .74% 0.00%
E8 49.5 32% 15.84 3.71% 24% T4% 2%

Total 4271 28.16%

UDCFD Volume 2, Section3.2.2 Empirical Equations for Sizing On-site Detention Storage Volumes

V= KA

Koo = (1.781 - 0.0021% - 3.58)
800

Ko = © {0.95 - 1.90)
1000

= 28.16 total ratio
Area = 4271 acres

Kipp = ¢.050

K10 = {0.025

Vieo = 21.346 acre-feet

V= 10.615 acre-feet

UDCFD Volume 2, Section 3.2.1 Allowable Release Rates

From Table SO-1 Maximum Allowable Unit Flow Release Rates;

Sail Group B C&D A
10 year Flow 0.325 0.385 0.260
100 year Flow 0.475 0.570 0375
10 yr Release Rate = 152.75 cfs

100 yr Release Rate = 224.96 ofs
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Drainage Report for Town Center at Grand Park

Grand Park - Existing Conditions
HCE Project No. 2052014.00

Detention Volumes and Release Rates

Design Point 7 - Unknown Drainage at US 40 Boundary

Basin  Area (acres) % Imperviousness A {AIZA Type B Type C Type A
E6 41.0 41% 16.8182 7.48% 38% B2% 0%
_E7 184.0 73% 134.2835 5969% 17% 54% 29%
| Total 2250 67 17%

UDCFD Volume 2. Section3.2.2 Empirical Equations for Sizing On-site Detention Storage Volumes

V= K*A

Koo = (1.781 - 0.0021% - 3.56)
900

Kig = (0.951 - 1.60)
1000

= 8717 total ratio
Area = 225.0 acres

Kino = 0.119

Kig= C.062

Vi = 26,739 acre-feet

Vi = 13.827 acre-feet

UDCFD Volume 2, Secticn 3.2.1 Allowable Release Rates

From Table SO-1 Maximum Allowable Unit Flow Release Rates:

Soif Group B
10 year Flow 5.510
100 year Flow 0.605
10 yr Release Rate = 118.15

100 yr Release Rate = 140.30

C&D A
£.555 0.470
0.665 0.545

cfs
efs

Ppu—
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Drainage Report for Town Center at Grand Park

Grand Park - Existing Conditions
HCE Project No. 2052014.00
Detention Volumes and Release Rates

Design Point 11 - Leland Creek at US 40 Boundary

Basin _ Area {acres} % Imperviousness A% (ATHZA Type B Type C Type A
L1 624.8 15% 893.72 11.84% 75% 25% 0.00%
L2 107.7 2% 2.1548 0.27% 100% 0% 0.00%
L3 594 47% 27.89727 3.52% 41% 58% 2%

Total 791.9 15.63%

UDCFD Volume 2, Section3.2.2 Empirical Eaquations for Sizing On-site Detention Storage Volumes

Vi= K*A
Kiop = (1.781 - 0.002F - 3.56)
800
Ko = (0.951 - 1.80)
1000
= 15.63 total ratio
Area = 7919 acres
Koo = 0.026
Ko = 0.013
Vi = 20.917 acre-feet
Vie= 10,254 acre-feet

UDCFD Volume 2, Section 3.2.1 Allowable Release Rates

From Table SO-1 Maximum Allowable Unit Flow Release Rates:

Soil Group B C&D A
10 year Flow 0.250 0.240 0.170
100 year Flow 0.420 0.540 0.300
10 yr Release Rate = 195.91 cfs

100 yr Release Rate = 35523 ¢fs
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evation

Barrel Shape CIRCULSR »

T ailiwater it 25008 [ Selact |
Length f B4 7000 | Select |
Diameter irs 42,0000 | Select i

Flow efs Pi2gsic || Selec
Settings J | Messages
Roadway Eley ft GERE 7500 [ Select

Inlel Eley f B634.0000 | | Select
Outiet Eley f 86300000 | | Seleat

|
Manning's n [0_0139 l J Select J
l
|
I

P-Curve J E Save

Feeit || ok

J
L Input ] I New
I
|
E
i

|
I
OverTop | [ Load |
1
|
l

Headwater ft 8655 7483 Indet Contici
Slope i 00472 Ouput | | Cancel
Velociy Ips 25.9070 | Help I

Elk Creek Capacity — Flow at 3” below Railroad Elevation

Barrel Shape CIRCULAR A

Tailwater ft 25000 || Seleat |
Length it 847000 | Select |
Diameter in 420000 ]| Select |
Fiow cfs RSEEHD | | Select

ect_|

Manning's h 0.0130 l | Selacl I I Settings ! I Messages j
Roadway Elev # BES57E00 | | Select | L tput ] New |
Injet Elev f 86340000 || Select | | OverTop | [ Lload ]
Outlet Elev ft Emaom | | Sekor | | PLuve || cave |

| FiPet |1 ok
Headwater ft 86527512 Inlet Conlral
Sipe A 00472 | Oups || Cancel |

Welacity Ips 257108 i Hedn |
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Banel Shape CIRCLLAR

Taiater K Boaio || select |

Lergth it EETERIIEEN

Diamneter in m—j iml
]

Flow efs Pzitong ]| Select |

Manhing's n Wﬂ—v_} fmm_l

Foadway Eley ft @Eﬁiﬁﬂ—i Iﬁmém]

Inlet Elev ft [RE92.7000 ] | Select |

Outlet Elev ft LEJBSDRUU ][ Select |

Headwater ft 8638.7988  Inlet Control

Siope fr/ft 01387

Velocity fps 2208371

Unknown Draimage Capacity — Flow at Railroad Elevation

Settngs | [ Messages |

put || New |

OverTop | [ Load |

Fluve || Save |

FiPot |1 ok ]

Ouput | | Cencel |
|t _|

pacity

Banet Shape CIRCLLAR e

Tailwater it Booor || Select |

Length ft @W—‘ imm]

Diameter n [480000 ]| Select |
L1

Flow cfs Bt 4500 —Il Select |

Manning's n IB‘GQS‘.O _—H Selact I

Roadway Elav ft I_BEE_S—S—GD?T i Select i

Irlet Elev ft BEI27000 ]| Select |

Qutlet Elev f [B6503200 | | Select |

Headwater ft 5695 8045  Infet Cantrol

Slope ft/ft 0.1387

Velocity tos 178782

Flow at 37 below Railroad Elevation

Sefings | | Messages |
lput || New |
OverTop || Load |
Pluve ||  Save |
FitFlot | | 0K |
Ouput | | Cancel |

i

Help f
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Leland Creek Capacity — Flow at Railroad Elevation

Barrel Shape CIRCULAR

4y

Talvater ft 3.0000 ‘] L Select f
Length { 85,4000 | Select |
Diameter n iB.DE]DG I Sefent ]

Flow cfs 2610800 || Select |
Manning's n 0.0130 _—H Select | L_.S_MS___] L_Mei_l

Roadway Eiev it 76700 | | Seest | L Ined [ Hew |

Inlet Ely ft 13?4?2335 H Select I f Cver-Top i | Load j

Outlet Elev f s ] | Seeat | L Plwve [ [ Sae |
l Fit-Flat f [ oK J

Headwater it B767.0396  Inlet Control

Slope fit 00256 | Quew || Carcel |

Velocity fps 207765 i Help

Leland Creek Capacity — Flow at 3" below Railroad Elevation

Barret Shape CIRCULAE o

T ailwater ft 30000 [ Select ‘
Length f 85.4000 | Select |

Diameter in [460000 ] | Select |

Flow cfs 372000 || Selecl

danning's n nomzn 1 Select Settings Jl Messages
Inpit [ [ MNew

OverTop I [ Load

Ilet Eley i 67472300 | | Select

|
i
Roadway Elev f 87670400 | | Sekct |
I
Oullet Elev it 87450400 | | Selont |

Headwater ft 8764.0393  Iniet Continl
Slope ftf 0.0256
Velocity fps 166758 | Hep }

FitPlot || OK

l
|
|
|' P-Curve ]| Save
|
|

Output i ! Caneet
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Abstract: The applicability of the curve number (CN) model to estimate runoff has been a conundrum
for years, among other reasons, because it presumes an uncertain fixed initial abstraction coefficient
(A =0.2), and because choosing the most suitable watershed CN values is still debated across the
globe. Furthermore, the model is widely applied beyond its originally intended purpose. Accordingly,
there is a need for more case-specific adjustments of the CN values, especially in steep-slope
watersheds with diverse natural environments. This study scrutinized the A and watershed slope
factor effect in estimating runoff. Our proposed slope-adjusted CN (CNyj) model used data from
1779 rainstorm-runoff events from 39 watersheds on the Korean Peninsula (1402 for calibration
and 377 for validation), with an average slope varying between 7.50% and 53.53%. To capture the
agreement between the observed and estimated runoff, the original CN model and its seven variants
were evaluated using the root mean square error (RMSE), Nash—Sutcliffe efficiency (NSE), percent bias
(PB), and 1:1 plot. The overall lower RMSE, higher NSE, better PB values, and encouraging 1:1 plot
demonstrated good agreement between the observed and estimated runoff by one of the proposed
variants of the CN model. This plausible goodness-of-fit was possibly due to setting A = 0.01 instead of
0.2 or 0.05 and practically sound slope-adjusted CN values to our proposed modifications. For more
realistic results, the effects of rainfall and other runoff-producing factors must be incorporated in CN
value estimation to accurately reflect the watershed conditions.

Keywords: initial abstraction coefficient; slope-adjusted curve number; rainfall; precise runoff;
model accuracy

1. Introduction

There is plethora of process-based hydrological models, but they require extensive data, which
is a limitation in ungauged watersheds. These process-based models are broadly used to estimate
and/or predict hydrologic processes across landscapes and to assess the corresponding impacts of land
use/cover changes [1]. Rainfall-runoff modeling is among the most fundamental concepts in hydrology,
providing a starting point to estimate flood peaks and design structures. The rainfall-runoff process
is a dynamic and complex hydrological phenomenon affected by different physical factors and their
interactions [2]. Due to the non-linear relationship between rainfall and runoff, the development of a
robust model to predict runoff in ungauged watersheds is difficult and time-consuming [3]. The least
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complex model that reliably meets the anticipated application is often preferable [4]. The advantages
of the Natural Resources Conservation Service (NRCS) curve number (CN) [1] model are its simplicity,
predictability, and dependence on only one parameter. The CN model has well-documented data, has
been globally tested, and has a rich literature. The CN is a function of soil permeability/infiltration
capacity, land use/cover, and other runoff-producing conditions of a watershed; it quantifies direct
runoff, requiring only the cumulative rainfall depth and the watershed’s CN [5]. The initial abstraction
coefficient (A) and the CN in the CN model are vital to accurately estimate runoff from a watershed [6].

1.1. The CN Model Framework

The CN model is structured to quantify runoff depth (Q) using the cumulative rainstorm depth (P)
and maximum potential water retention amount (S), a measure of the ability of a watershed to abstract
and retain storm precipitation. Here, P, S, and Q are measured in millimeters.

(P - AS)?

Q=5 m-ns

for P > ASQ = 0 otherwise 1)

The initial abstraction is the rainstorm depth required before runoff begins. Originally, it was
taken as I = AS = 0.2S; here, S (mm) is related to CN via
X 100

CN = 100(m) orS = X(m - 1) for x = 254 mm (or 10 in) ()

The dimensionless CN varies from 0 to 100 [5]. Handbook tables for CN selection are based
on soil types and land use/land cover. The threshold of A = 0.2 is being actively debated across the
globe for its inconsistent watershed runoff estimation because A = 0.05 has been found to be much
more representative [2]. Nevertheless, essentially all handbook CN table values correspond to A = 0.2.
The corresponding S for A = 0.05 is different from that for A= 0.2 and, hence, the resulted runoff values are
different. The adjustment of CN from A = 0.2 to A = 0.05 has recently been adopted by the Task Group on
Curve Number Hydrology [5], which recommends a new relation as Sy g5 = 1.425 5, and leads to

100
Noos = 735 70,00420Ng 5 ©®)
Several studies have shown considerable differences between handbook-tabulated CN values based
on land cover/use and those estimated from watershed observations of rainfall-runoff events [2,5,7-10].
The differences are more prominent with smaller CN values and land types not clearly described in the
CN tables [5]. Different studies have evidenced runoff prediction from different biomes using A < 0.2
values [2,10-16], suggesting A in the range of 0.01 to 0.05.

1.2. Effect of Slope on CN and Runoff Estimation

There is no handbook convention but, intuitively, higher-sloped watersheds should have higher CN
values. Several CN-based models have documented positive slope-adjustment techniques [10,17-24].
However, some mild negative relationships for limited data are also available [5]. Steep slopes
generally give a higher potential for runoff [25], but the impact of slope steepness on runoff generation
is a debatable topic. Researchers from different biomes have reported increases in runoff that were
attributed to a decrease in infiltration, less detention storage and ponding depth, and high flow
velocity [10,19-22,25,26]. Some researchers have captured reduced runoff generation per unit of slope
length from steep-slope watersheds with pronounced decreasing storm duration, which might be
due to thinning and/or disruption of the crust, differential soil cracking, formation of rills, and more
ponding depth [27-33]. However, other studies [34,35] found insignificant effects of slope steepness on
runoff. These discrepancies are possibly due to contradiction in experimental settings, as well as land
cover and use differences.
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To accurately estimate runoff, the CN values found in handbook tables are more effective for
rain-fed agricultural watersheds, are less efficient for semi-arid watersheds, and are least successful for
forested watersheds [36]. The CN model has a spotty and inconsistent performance history for some
forested watersheds (i.e., those in which infiltration potential usually exceeds the rainfall intensities),
and for frequent, low-volume, and low-intensity rainfalls. Some researchers found notable problems
associated with the tabulated CN values for heavy land cover and humid, forested watersheds,
suggesting that the model is inapplicable for runoff estimation in such watersheds [2,9]. For many
years, the CN values obtained from handbook tables have been problematic and may need case-specific
adjustment when applied in regions with more complex natural environments. The accuracy of the
CN value is vital in runoff estimation [37]. The objective of this study was to frame a practically sound
slope-adjusted CN equation that could follow the CN theoretical limits (0, 100) and enhance the runoff
prediction capability of the CN model from rainstorm events in steep-sloped watersheds.

2. Materials and Methods

2.1. Study Area Description and Climate

South Korea is typical of regions largely influenced by complicated geographical features.
Its precipitation patterns have diverse seasonal and regional variability [38]. The elevation (area) of
the watersheds included in this study vary from 26 m (42.32 km?) to 911 m (879.10 km?) above mean
sea level. The average slope of the watershed ranges between 7.50% and 53.53%. The majority of
the land cover (about 70.50%) is upland forests, followed by 20.26% agricultural land, urban areas
(5.22%), grassland (1.56%), and other land cover distribution (2.45%). The dominant soil types are loam
and sandy loam, with some fractions of silt loam. The location of watersheds is shown in Figure 1,
and other details can be found in [10].

1 Banglim Janghowon
2 Boksu Jeonju

3 Bookcheon Joocheon

4 Changchon Jungrang

5 Cheonclieon *. 5 Kyeongan
6 Cheongju Maeil

7 Cheongmi Ohsoo

8 Cheonwang Panwoon

9  Daeri Pyeongchang
10 Donghyang Sanganmi
11 Dopyeong Sangyegyo
12 Gapyeong Shinan

13 Gososung Songcheon
14 Guryong Soochon

15 Gwanchon 5 Toigyewon
16 Heukcheon Wangsungdong
17 Heungcheon Yoosung

18 Hoideok Youngjung
19 Hwachon Yulgeuk

20 Janggi

Figure 1. Location of watersheds in the study area. The watersheds in italics were used for validation.

The climatic patterns over the study area are quite variable due to the Asian monsoon. Winter is
extremely dry and cold, and summer is warm and moist with frequent heavy rainstorms [38]. The mean
annual precipitation (from 1970 to 2000) ranged between 1000 and 1800 mm from the central to the
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southern regions. Approximately 50% to 60% of this precipitation falls at a high intensity and short
duration from July to September [10].

2.2. Data Collection and Interpretation

Continuous rainfall and discharge data (from 2005 to 2012) for this study were collected from
the Hydrological Survey Center (HSC) of South Korea. The straight-line hydrograph approach
was used to separate direct runoff from the total discharge [10]. For any rain event, the prior five
days’ cumulative rainfall (P5) was used to identify the watershed antecedent moisture [10,20,22,39].
The watershed weighted curve number (CNyy) corresponding to the normal conditions were derived
from the documented tables on the basis of land use/cover and soil types. The CN; (CNyy) for dry
(wet) conditions were adjusted as recommended by Mishra et al. [40].

2.3. Slope-Adjusted Curve Number Considerations and Development

Although the CN model is extensively used for predicting runoff from ungauged watersheds,
one study found considerable uncertainties when tabulated CN values were applied to estimate
runoff from 10 mountainous, forested watersheds in the eastern United States [9]. Similarly, another
study [41] observed substantial change in the watershed CN values, ranging from 55 to 70. Moreover,
the use of hydrologic soil group D (and its corresponding CN) for forested, mountainous watersheds
is incompatible with the National Engineering Handbook [42] guidelines. Although very limited
attention has been given to incorporate slope factors in the existing CN models [43], one study reported
that adjusting handbook CN values for slope factors significantly enhanced the predicted runoff [26].
To better capture the watershed response in runoff prediction, a slope-adjusted CN is required for
steep-slope, mountainous watersheds [10].

Assuming that the handbook CN value is appropriate for a 5% slope [10,17,19,20,22,23], it needs
to be adjusted for steep-slope watersheds. To improve the runoff prediction capability of the CN model,
the slope-adjusted CN suggested by Sharpley and Williams [17] is generally expressed as

CNio = a(CNyy = CNpp) (1 —be™) + CNy @)

where CNpp is the slope-adjusted CN for the antecedent runoff condition representing the watershed
normal moisture (ARC-II), CNy; and CNyj are the handbook CN values obtained from watershed
characteristics for ARC-II and ARC-III (wet condition), and o is the watershed average soil slope
(m/m). The approach of Sharpley and Williams [17] has three empirical parameters—a, b, and c—with
optimized values of 1/3, 2, and 13.86, respectively. Their adjusted relationship leads to

CNi — CNp

CNipo = ( 3

)(1 —2e71386%) 4 N 5)
Retaining the assumption of Sharpley and Williams [17] for CNyy values applicable to a 5% average
slope, another study [23] developed the following relationship to adjust CN values for other slopes:

o
Site = SH(U - W) ©

where Sy and Sy, are the S values for normal moisture condition and slope-adjusted normal moisture
conditions, respectively, and « is the watershed mean slope in percentage. The slope-adjusted CN can
be obtained from the above equation using the general S and CN interrelationship as it is found in
Equation (2). According to Huang et al. [19], the approach in Sharpley and Williams [17] has not been
intensively verified in the field. Hence, they adopted a simplified approach for the CNy;,, determination
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on the basis of their experiments for soil slopes ranging between 0.14 and 1.40, and proposed the
following relationship:

322.79+15.63
CNH(X = CNII(—)

«+323.52

However, this relationship is unstable because it does not follow the CN theoretical limits.

An investigation by Garg et al. [26] showed that the differences between the tabulated CN values
and those calculated from the approach in Huang et al. [19] were very small when compared to
that of Sharpley and Williams [17]. This is why the approach in Huang et al. [19] depicted modest
improvement in estimating large as well as small runoff events and produced results very close to
the original CN model with handbook CN values. Any underestimation of the runoff events using
the approach in Huang et al. [19] can be attributed to the empirically selected numerical constants of
Equation (7), and needs validation using the measured rainfall-runoff data.

In another study, Ajmal et al. [10] developed a slope-adjusted average CN relationship using
data from 39 mountainous watersheds. They calibrated the CNyy, using 1402 measured rainfall-runoff
events from 31 watersheds and validated this with 377 rainfall-runoff events from the remaining eight
watersheds. This is represented as

@)

®)

1.92740+2.13273
CNII(x = CNII[—]

«+2.1791

The above relationship was derived on the basis of data from watersheds with an average slope
between 7.50% and 53.53%, where, besides other typical watershed geophysical characteristics, most of
the area (approximately 70.50%) was covered with upland forests. However, their approach was also
inconsistent with the CN theoretical limits on the basis of the presumption that the CN tables were
originally developed with a 5% average slope in their experimental plots [10,17,19]. Knowing CNy;,
CNiq, and « as the mean slope of a watershed, the proposed slope-adjusted CN (CNy4) in its general

form is presented as
CNp — CNy

CNpo = ( 2

)[1 _ e—bx(oc—O‘OS)]_i_CNH ©)

2.4. Steps of Slope-Adjusted CN Parameter Optimization

1.  Data pertaining to 39 watersheds in which 1779 rainstorms events occurred provided the known
values of the rainstorm events, P; the observed runoff, Q,; and the optimized CNs for each
watershed. The least squares nonlinear orthogonal distance regression objective function in
Origin Pro 9.6 software produced the optimized CN values from the following equation.

n (P—02 (22490 _ 254))° N
Z (Qy- Q)% = Z Q, - o8 X(% - 254) = Minimum (10)

i=1

2. To optimize parameter b in Equation (9), the CNs obtained for the 39 watersheds from
Equation (10) were divided into two sets, those of 31 watersheds (1402 rainstorm-runoff events) for
calibration and those of 8 watersheds (377 rainstorm-runoff events) for validation. For calibration,
the optimized CNs in step 1 were set as the target values challenging the right side of Equation (9)
using the nonlinear regression least squares Levenberg—Marquardt algorithm in SPSS v.25
software. To take into account the individual watersheds’ effects on parameter b optimization,
the leave-one-out (LOOV) technique was adopted. The average of 31 calibrations repetitions was
the value of b = 7.125. This led to recasting the proposed CNy; as

CNp — CN
CNip = ( 1112 il )[1 _ e—7.125><(0c—0.05)] +CNyy 11
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This can also be represented as
CNjio= (0.5 - 0.714e77125%) (CN ; — CNyp) + CNy (12)

Introducing the CNyy; conversion from CNy; after a suggestion in Mishra et al. [40] gives

CN i

CNm = 0.430+0.0057CNy

(13)
Imputing Equation (13) into Equation (11) and simplifying it, the proposed relationship can be

recast as
CNy; (50 — 0.5CNy)

Nt = | =Ny 77543 ] x[1-eEtS L eNg (14)

This proposed CNy; relationship has twofold advantages over the previous three suggested
relationships. The proposed model has only one parameter to be optimized compared to three in
Sharpley and Williams [17] and Williams and Izaurralde [23], and two in Huang et al. [19], if the
suggested parameter values are not applicable. Our proposed CNjj works within the theoretical limits
(i.e., 0 to 100), unlike that in Huang et al. [19], which loses its effectiveness after CNj; = 94.27 using the
highest average slope of their watersheds. Similarly, the adjustment in Williams and Izaurralde [23]
and Ajmal et al. [10] also fails to follow the CN theoretical limits. The different variants of the CN
model are shown in Table 1.

Table 1. Models and their descriptions.

Parameters
Model Identity A CN (CNppa) Model Expression

M1 0.20 *NEH-4 Tables Equations (1) and (2)
M2 0.05 NEH-4 Tables Equations (1)-(3)

M3 0.20 Sharpley and Williams [17] Equations (1), (2) and (5)
M4 0.20 Huang et al. [19] Equations (1), (2) and (7)
M5 0.20 Ajmal et al. [10] Equations (1), (2) and (8)
M6 0.20 Proposed Equations (1), (2) and (12)
M7 0.05 Proposed Equations (1)-(3) and (12)
M8 0.01 Proposed Equations (1), (2) and (12)

*NEH-4: National Engineering Handbook Section-4 [42].

3. Statistical Analysis for Model Performance Evaluation

This study estimated the agreement between a series of observed and estimated runoffs using the
root mean square error (RMSE), Nash—Sutcliffe efficiency (NSE), percent bias (PB) [34], and/or graphical
assessments augmented with model performance ratings [44]. Mathematically, these indicators are

_ iy 0.2
RMSE = o ; (Qoi ~ Qul) (15)
| i (Qu - Qu)’
NSE =1-|—" — (16)
Z (Qol - Qo)
L1 51
1-1(Qui - Qei)
PB=|———|x100 17
Z?:l Qoi }X ( )

10
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where Qq; and Q,; are the observed and estimated runoff values for rainstorm events 1 to n, and Qo
is the mean observed runoff in each watershed. The RMSE (0 to o) values closer to zero depict
more appropriateness of the model to estimate runoff. The NSE (—co to 1) illustrates how well a
plot of observed vs. estimated runoff fits a 1:1 line (i.e., a perfect fit) [39]. The PB (optimum = 0)
describes the average tendency of estimated values to be larger or smaller than their observed ones.
Positive (negative) values indicate underestimation (overestimation) bias [44]. It is notable that perfect
agreement of the estimated vs. observed data does not essentially indicate a perfect model, because
observed data could have uncertainties [39]. However, we are confident about the good quality of the
data used in this study. Performance evaluation of different statistical indicators and their suggested
ratings [44,45] are given Table 2.

Table 2. Statistical indicators and associated performance ratings [44,45].

Performance Rating NSE [44] NSE [45] PB (%)
Very good 0.75 < NSE < 1.00 0.90 < NSE < 1.00 —-10 <PB < +10
Good 0.65 < NSE < 0.75 0.80 <NSE < 0.90 +10 <PB < 15
Satisfactory 0.50 < NSE < 0.65 0.65 < NSE < 0.80 +15 <PB < +25
Unsatisfactory NSE < 0.50 NSE < 0.65 PB > £25

4. Results and Discussion

The performance evaluation of the existing models (M1-M5) and our proposed approach (M6-MS8)
was accomplished in two steps. First, the basic statistics of the observed runoff were compared to
the models’ estimated runoff both for the calibration and validation watersheds. In the second step,
commonly used statistical indicators were used to check the model’s predictive credibility [20,34,44] in
conjunction with a 1:1 plot graphical judgement between the observed and modeled runoff values [46].

4.1. Models” Analysis Based on Descriptive Statistics

The basic descriptive statistics (Table 3) favor the M8 model using the CNy; and lower A = 0.01
followed by the M6 and M5 models. However, the M6 model was preferred over the M5 due to its
practically sound CNyj to follow the CN theoretical bounds (0-100). In estimating runoff, the M2 model
was not plausibly different from the M1 model. Therefore, lowering A from 0.2 to 0.05, along with its
corresponding CN adjustment using Equation (3), produced only modest changes in the estimated runoff
values. Nonetheless, using A = 0.05 and retaining handbook CN values without adjustment can improve the
model’s runoff predictive capability, which is not shown in the assessment but is reflected in the comparison
of the M6 and M7 models. The majority of the existing CN model variants underestimated the runoff in
different watersheds. Nevertheless, it can be inferred that the watershed CN was not the only important
parameter; selecting the proper A also played a crucial role in estimating accurate runoff. Additionally,
the prominent response of CNs to the rainstorm depth was vital in runoff depth estimation [1].

Table 3. Summary statistic of rainfall (P), observed runoff (Q,), and modeled runoff (M1-M8) in the
calibration and validation watersheds.

Calibration Watersheds (1402 Rainstorm-Runoff Events)

First Third
Parameter/Model Mean Minimum Quartile Median Quartile Maximum
Q1 Q3)

P 80.96 12.10 39.92 59.09 98.27 519.68
Qo 38.60 0.17 8.23 19.61 49.04 348.46
M1 25.57 0.00 1.49 6.13 27.03 415.63
M2 23.56 0.00 1.14 7.26 25.79 383.27
M3 28.79 0.00 1.30 7.95 32.94 436.28
M4 26.06 0.00 1.52 6.31 28.33 419.65
M5 30.06 0.00 1.35 8.83 35.39 44328
Meé 30.26 0.00 1.23 9.38 35.34 445.73
M7 28.98 0.00 2.54 10.77 34.57 417.11
M8 39.67 0.53 7.93 20.13 49.30 458.55

11
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Table 3. Cont.

Validation Watersheds (377 Rainstorm-Runoff Events)

P 75.22 20.52 40.97 57.05 86.95 376.86
Qo 35.03 0.24 8.30 19.10 43.20 364.38
M1 22.04 0.00 1.48 6.35 20.35 294.27
M2 19.85 0.00 0.85 5.55 19.93 265.59
M3 24.75 0.00 1.52 6.27 25.99 309.31
M4 22.49 0.00 1.39 6.63 21.48 296.26
M5 26.48 0.00 2.03 7.87 30.12 309.72
M6 26.07 0.00 1.71 6.66 29.04 314.48
M7 24.98 0.00 2.10 9.43 26.71 293.91
M8 34.77 0.87 7.70 17.91 40.12 325.07

Note: The highlighted values show the good agreement between the observed and the estimated runoff.

4.2. Model Performance Evaluation in Watersheds Used for Calibration

We evaluated the runoff predictability performance of the existing CN models (M1 to M5) and
the proposed variants (M6 to M8) for the calibration watersheds (Figure 2). Because of minimal
difference in the CNyj values proposed by Williams and Izaurralde [23] and Sharpley and Williams [17],

we compared only the latter with the other approaches. As mentioned earlier, the RMSE can vary from
0 to oo, and a value close to zero indicates a nearly perfect fit [15,20,34]. On the basis of the RMSE (mean,
median) Values, the M2 (23 90, 21.91) and M3 (24 30 21.90) models exhibited similar but 1mproved

indicators is shown on each box plot through connected hnes The M2 model’s enhanced runoff
estimation could be attributed to the lower A = 0.05 [2], whereas the M3 model’s improved predictability
could be ascrlbed to CNIID(, which was comparatlvely higher than the tabulated CN [17] The M4

runoff predlctlon was found for the M5 model (23.53, 21 15) and that of the M6 model (23 23, 20 79)
was almost equal in the calibration watersheds. However, the runoff predictive capabilities of the M7
model (21.06, 19.29) and M8 model (18.59, 16.87) were better, as was also evident from their overall
RMSE values (Figure 2a). It can be inferred that setting a lower A and a comparatively higher CNy;,
as was the case in model M8, possibly reduces the infiltration and surface water retention capacity.
Following the model performance ratings shown in Table 2 and the box plot statistics (Figure 2b),
the NSE (mean, median) for the M1 model (0.58, 0.63) and the M4 model (0.59, 0.64) were the smallest
among the eight variants of the CN model. It must be kept in mind that the Gusosung watershed
statistics were excluded, meaning the mean and median values were calculated for the remaining 30
calibration watersheds. In that particular watershed, only the M8 model showed a reasonable runoff
prediction, whereas the rest of the models” performance indicators ratings were unsatisfactory. The M3
model (0.64, 0.68) results showed modest improvement, followed by the M2 (0.66, 0.71) and M5 (0.66,
0.71) models. However, the M6 (0.67, 0.72) and M7 (0.74, 0.77) models exhibited significantly improved
results compared to the M1 model. In addition, the M8 model (0.80, 0.82) outperformed all the other
models in the majority of the watersheds. The best performance of the M8 model is also evident from
Figure 2b, followed by the M7 and M6 models, in that order. The lack of effectiveness of the M1 and
M4 models could be attributed to the fixed and higher A = 0.2 and inconsistent watershed tabulated
CN values [10,15]. Similarly, on the basis of the PB performance ratings (Table 2), the accuracy runoff
predictability of the different CN model variants is shown in Figure 2c. Using PB (mean, median),
the order for accurately estimating runoff was M8 (-2.43, 0.67) > M7 (19.47, 18.06) > M6 (22.37, 22.51)
> M5 (23.22, 21.93) > M3 (25.93, 24.46) > M2 (31.86, 31.26) > M4 (32.93, 32.41) > M1 (34.19, 33.14).
In addition, Figure 2c shows that the PB values obtained from the M8 model in estimating runoff in the
study area, except for two watersheds, were rated either very good, good, or at least satisfactory.

12




Water 2020, 12, 1469

60 R 25%-75% 1.0+
T Range within 1.5IQR 0.9 N g
50 4 — Median Line . o r
Mean 084 2 =3 . 2
. o Do s 4
0.7 4 fxell I ; o
.40 Ml T AW .
g o6 fe| A BB B T J
E 5| | < P g
30 » 0.5+ S
2 Z o
s 0.4 J e .
&~ 20 Satisfactory Limit [45]
0.3 4 o °
02 {satisfactory Limit [44] ] 25%-75%
104 - T Range within 1.51QR
0.1+ —— Median Line
Y
0 T T T T T T T T 00 T T T T T Iean T T
M1 M2 M3 M4 M5 M6 M7 M8 Ml M2 M3 M4 M5 M6 M7 M8
Model Identity Model Identity
() (b)
60 -
50 .
40 o
304 tes
20 - Swg
104 )
J= S, 1 S A S B> SR col R A o
gQ 0
-104 . o © .
Satisfactory Limit [44] ) o
-20 B
ek W) 25%-75% - 4
-304 T Range within 1.51QR
-40 4 —— Median Line N
sol o Mem
Ml M2 M3 M4 M5 M6 M7 M8
Model Identity
(0)

Figure 2. (a) Root mean square error (RMSE), (b) Nash-Sutcliffe efficiency (NSE), and (c) percent bias
(PB) for eight variants of the CN model using data of 30 out of 31 calibration watersheds.

4.3. Models’ Performance Evaluation in Watersheds Used for Validation

The performance of the CN model variants in the validation watersheds using the RMSE, NSE,
and PB is shown in Figure 3. The superior performance of the M8 model is evident, whereas the least
efficient was the M1 model with its RMSE, NSE, and PB (mean, median) values of (24.56, 22.73), (0.57,
0.60), and (36.73, 33.18), respectively. The corresponding best runoff prediction by the M8 model was
recorded with RMSE (17.25, 16.07), NSE (0.80, 0.78), and PB (-0.35, —3.35). Similarly, the higher PB
positive values by the M1 model in the majority of the watersheds indicated underestimation and were
in the unsatisfactory range, as found by other researchers [10,20,34,44]. Nevertheless, the M8 model
overestimated runoff in the majority of the watersheds, but, was within the acceptable performance
range. In addition, among the remaining six variants of the CN model, the M7 model predicted more
accurate runoff, followed by the M5, M6, M2, M3, and M4 models, in that order. On the basis of the PB
values (Figure 3), the M8 model predicted runoff well in all the watersheds except one.
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Figure 3. (a) RMSE, (b) NSE, and (c) PB for eight variants of the CN model using data of eight
validation watersheds.

4.4. Overall Performance of Models and Comparison Based on 1:1 Plot

Table 4 summarizes the credibility of the eight variants of the CN model in estimating runoff
from rainstorm events in different watersheds. It is obvious that the M8 model exhibited more
accurate results for a very good performance rating based on NSE (PB) in 30 (19) out of 39 watersheds.
The corresponding goodness-of-fit ratting for the M1 model was found only in 14 (1) watershed(s).
Applying the model evaluation criteria recommended by Ritter and Mufioz-Carpena [45], the M1
and M4 model predictions were “satisfactorily” to “very good” in only 43.6% of the watersheds,
followed by the M3, M5, M2, M6, and M7 models with their corresponding values of 53.9%, 61.5%,
64.1%, 66.7%, and 84.6% of the watersheds, respectively. The more plausible model for efficiently
predicting runoff was M8 in 92.3% (36 out of 39) watersheds. It is notable that the majority of the
runoff was underestimated by the M1 model, as has also been reported for rangeland and cropland in
Montana and Wyoming [47], Mississippi [48], the Loess Plateau of China [19], India [20,22,26,43], South
Korea [10,15], and Poland [49]. After M8, the M7 and M6 models predicted runoff more coincident
with the observed values. The M4 model’s inferior performance could possibly be linked to very little
difference in the CNpjo and the handbook CN values (CNjjo—CN), which varied in the range of 0.73
to 1.46. The corresponding CN differences for the M3, M5, and M6 models were in the range of 1.37
t0 6.52, 0.73 to 11.28, and 1.15 to 9.48, respectively. It is notable that the M6 and M8 models used the
same CNjjy values. The M8 model’s outperformance in predicting runoff was probably because of
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its lower A = 0.01, as suggested for Korean steep-slope watersheds [10], and its comparatively higher
CNyp4 values.

Table 4. Performance of the CN model and its variants in 39 watersheds in the study area.

M1 M2 M3 M4 M5 Me M7 M8
Performance
Criteria NSE [44]
0.75 < NSE < 1.00 14 15 14 14 14 14 20 30
0.65 < NSE < 0.75 3 10 7 3 10 12 13 6
0.50 < NSE < 0.65 10 9 13 13 11 9 4 2
NSE < 0.50 12 5 5 9 4 4 2 1
NSE [45]
0.90 < NSE < 1.00 1 1 1 1 2 2 3 5
0.80 < NSE < 0.90 6 12 12 8 11 11 11 20
0.65 < NSE < 0.80 10 12 8 8 11 13 19 11
NSE < 0.65 22 14 18 22 15 13 6 3
PB (%)
-10<PB< +10 1 1 5 1 5 6 6 19
+10<PB< 15 0 0 3 0 6 5 8 9
+15 <PB < +25 10 11 12 10 13 12 12 7
PB > +25 28 27 19 28 15 16 13 4

We further compared the different CN model variants on the basis of cumulative observed and
estimated runoff from the 39 watersheds using the 1:1 plot and the coefficient of determination, R?.
The moderately high R? value supported better runoff prediction capability of the M2 model compared
to the M1 model. However, deviation of the observed-estimated runoff best-fit-regression line from
the 1:1 plot shows that both the M1 and M2 models underestimated the majority of the runoff events
(Figure 4). Although the M2 model R? value was comparatively high, the runoff predictability of the
M1, M2, and M4 models was almost indistinguishable. Nevertheless, the closeness of data points
around the 1:1 plot and the higher R? values of the M5 through M8 models favored these models for
comparatively better runoff prediction. The best agreement between the observed and estimated runoff
was evidenced by applying the M8 model, as shown in Figure 4. It should be noted that the R2 statistics
used for model evaluation could mislead practitioners. These statistics are oversensitive to extremely
high values and insensitive to additive and proportional differences between model predictions and
measured data [44]. The overall promising results of the M8 model support its suitability for runoff
prediction in the steep-slope watersheds. Therefore, the original CN model and the majority of
its variants discussed here do not well represent complex watershed characteristics, and thus the
abstraction coefficient, the CN values from watershed, and the CN model itself need to be revised for
general application. A very recent and comprehensive review by the NRCS Task Group on Curve
Number Hydrology [5] also suggested changes to update the handbook and its associated procedures
on the basis of lessons learned from global experiences and additional data analyses. To avoid jumps in
runoff estimation, the CN model could be made to be more robust by not fixing the initial abstraction
coefficient and considering the effect of rainfall as well as the spatial and temporal variability while
estimating the watershed CN values.
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There is an evidence that the CN tables that were documented a few decades back that were
based on soils and land use/cover are often wide of the mark and not supported by real ground data or
by critical analyses [10,15,50]. The original CN model response demonstrated in different studies is
very sensitive in selecting the watershed-representative CN. Moreover, the runoff response from some
watersheds were found to be very erratic, leading to great discrepancies between the modeled data and
reality [50]. Like our findings, various studies have reported underestimated runoff in the steep-slope
watersheds using the original CN methodology [10,17-23], and slope adjustment for CN was proposed
to capture the watershed response in predicting runoff [10,17-19,21-24]. Application of the suggested
approach by Sharpley and Williams [17] was criticized for being tested with very limited data in the
field [19]. To support the findings of Williams et al. [18], two other slope-adjusted CN approaches were
developed by Ajmal et al. [10] and Sharpley and Williams [17], but they were not structurally sound
due to incapability to follow the CN theoretical limits. Because of the plausible response in replicating
the watershed runoff, the slope-adjusted CN approach proposed in this study was not only structurally
sound in terms of following the theoretical bounds of the CN, but also in supporting its application for
better runoff prediction. However, the model results could be further improved by introducing the

effects of spatial variability in CN for the soil-cover complex along watersheds [51,52].
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5. Conclusions and Practical Implications

The CN model is being updated continuously on the basis of new measured rainfall-runoff data
and innovation in research. When handbook CN values are used, the inconsistent runoff prediction
capability of this model has led researchers to adjust the CN values using the effect of rainfall
magnitudes [2,5] and watershed slope [10,17-19,24,26]. However, some researchers agree that the
handbook CN values are fit for runoff estimation from watersheds with a maximum 5% average slope.
Hence, there is a room for further refinement in determining CN values. This study investigated and
proposed a practically sound slope-adjusted CN (CNjj«) approach to improve the runoff prediction
capability of the CN model in steep-slope watersheds in order to reduce possible uncertainties.
The proposed CNp not only followed the theoretical limits (0, 100) [17], but in addition, unlike other

existing CNyyapproaches [10,19 23] it provided a promising runoff prediction capability in the study

area. The use of A = 0.05 in place of A = 0.2 and their adjusted CNj 5 values modestly improved the
CN model runoff predictability, but not well enough for runoff estimation from steep-slope watersheds.
On the basis of different performance indicators, we found that the proposed CNy had a positive
impact on the CN model runoff prediction. Users of the CN model should know the limitations in its
procedures and assumptions because the model produces diverse responses when applied to different
land types and watersheds [5]. Assuming a fixed A value and its associated three fixed values of initial
abstraction for dry, normal, and wet conditions are among the major limitations of the original CN
model and variants used in this study. The model needs an overhaul for various compelling reasons
to circumvent the fixed A value, as well as unjustified sudden jumps in CN values and its associated
estimated runoff. In this era of cutting-edge technology, researchers of different biomes have introduced
new parameters in the model to improve its runoff prediction capability. However, inculcating new
parameters has increased the model complexity and restricted its application in ungauged watersheds.
The CN methodology must be overhauled using experiences from the modern hydrologic engineering
without losing the simplicity rule.
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Sediment Basin (SB) SC-7

Description

A sediment basin is a temporary pond
built on a construction site to capture
eroded or disturbed soil transported in
storm runoff prior to discharge from the
site. Sediment basins are designed to
capture site runoff and slowly release it to
allow time for settling of sediment prior
to discharge. Sediment basins are often
constructed in locations that will later be
modified to serve as post-construction
stormwater basins.

Appropriate Uses

Most large construction sites (typically Photograph SB-1. Sediment basin at the toe of a slope. Photo
greater than 2 acres) will require one or courtesy of WWE.

more sediment basins for effective
management of construction site runoff. On linear construction projects, sediment basins may be
impractical; instead, sediment traps or other combinations of BMPs may be more appropriate.

Sediment basins should not be used as stand-alone sediment controls. Erosion and other sediment
controls should also be implemented upstream.

When feasible, the sediment basin should be installed in the same location where a permanent post-
construction detention pond will be located.

Design and Installation

The design procedure for a sediment basin includes these steps:

= Basin Storage Volume: Provide a storage volume of at least 3,600 cubic feet per acre of drainage
area. To the extent practical, undisturbed and/or off-site areas should be diverted around sediment
basins to prevent “clean” runoff from mixing with runoff from disturbed areas. For undisturbed areas
(both on-site and off-site) that cannot be diverted around the sediment basin, provide a minimum of
500 ft*/acre of storage for undeveloped (but stable) off-site areas in addition to the 3,600 ft*/acre for
disturbed areas. For stable, developed areas that cannot be diverted around the sediment basin,
storage volume requirements are summarized in Table SB-1.

= Basin Geometry: Design basin with a minimum length-to-width ratio of 2:1 (L:W). If this cannot be
achieved because of site space constraints, baffling may

be required to extend the effective distance between the

inflow point(s) and the outlet to minimize short-circuiting. Sediment Basins
= Dam Embankment: It is recommended that Functions
embankment slopes be 4:1 (H:V) or flatter and no steeper | Erosion Control No
than 3:1 (H:V) in any location. Sediment Control Yes
Site/Material Management No
August 2013 Urban Drainage and Flood Control District SB-1
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SC-7 Sediment Basin (SB)

= Inflow Structure: For concentrated flow entering the basin, provide energy dissipation at the point
of inflow.

Table SB-1. Additional Volume Requirements for Undisturbed and Developed Tributary Areas

Draining through Sediment Basins

Additional Storage Volume (ft°)
Imperviousness (%6) Per Acre of Tributary Area
Undeveloped 500
10 800
20 1230
30 1600
40 2030
50 2470
60 2980
70 3560
80 4360
90 5300
100 6460

= QOutlet Works: The outlet pipe shall extend through the embankment at a minimum slope of 0.5
percent. Outlet works can be designed using one of the following approaches:

0 Riser Pipe (Simplified Detail): Detail SB-1 provides a simplified design for basins treating no

more than 15 acres.

Orifice Plate or Riser Pipe: Follow the design criteria for Full Spectrum Detention outlets in the
EDB Fact Sheet provided in Chapter 4 of this manual for sizing of outlet perforations with an
emptying time of approximately 72 hours. In lieu of the trash rack, pack uniformly sized 1% - to
2-inch gravel in front of the plate or surrounding the riser pipe. This gravel will need to be
cleaned out frequently during the construction period as sediment accumulates within it. The
gravel pack will need to be removed and disposed of following construction to reclaim the basin
for use as a permanent detention facility. If the basin will be used as a permanent extended
detention basin for the site, a trash rack will need to be installed once contributing drainage areas
have been stabilized and the gravel pack and accumulated sediment have been removed.

Floating Skimmer: If a floating skimmer is used, install it using manufacturer’s
recommendations. lllustration SB-1 provides an illustration of a Faircloth Skimmer Floating
Outlet™, one of the more commonly used floating skimmer outlets. A skimmer should be
designed to release the design volume in no less than 48 hours. The use of a floating skimmer
outlet can increase the sediment capture efficiency of a basin significantly. A floating outlet
continually decants cleanest water off the surface of the pond and releases cleaner water than
would discharge from a perforated riser pipe or plate.

SB-2

Urban Drainage and Flood Control District August 2013
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Sediment Basin (SB) SC-7

Illustration SB-1. Outlet structure for a temporary sediment basin - Faircloth Skimmer Floating Outlet. Illustration courtesy
of J. W. Faircloth & Sons, Inc., FairclothSkimmer.com.

= Qutlet Protection and Spillway: Consider all flow paths for runoff leaving the basin, including
protection at the typical point of discharge as well as overtopping.

o0 Outlet Protection: Outlet protection should be provided where the velocity of flow will exceed
the maximum permissible velocity of the material of the waterway into which discharge occurs.
This may require the use of a riprap apron at the outlet location and/or other measures to keep the
waterway from eroding.

o Emergency Spillway: Provide a stabilized emergency overflow spillway for rainstorms that
exceed the capacity of the sediment basin volume and its outlet. Protect basin embankments from
erosion and overtopping. If the sediment basin will be converted to a permanent detention basin,
design and construct the emergency spillway(s) as required for the permanent facility. If the
sediment basin will not become a permanent detention basin, it may be possible to substitute a
heavy polyvinyl membrane or properly bedded rock cover to line the spillway and downstream
embankment, depending on the height, slope, and width of the embankments.

August 2013 Urban Drainage and Flood Control District SB-3
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Maintenance and Removal

Maintenance activities include the following:

o Dredge sediment from the basin, as needed to maintain BMP effectiveness, typically when the design
storage volume is no more than one-third filled with sediment.

o Inspect the sediment basin embankments for stability and seepage.

e Inspect the inlet and outlet of the basin, repair damage, and remove debris. Remove, clean and
replace the gravel around the outlet on a regular basis to remove the accumulated sediment within it
and keep the outlet functioning.

e Be aware that removal of a sediment basin may require dewatering and associated permit
requirements.

e Do not remove a sediment basin until the upstream area has been stabilized with vegetation.

Final disposition of the sediment basin depends on whether the basin will be converted to a permanent
post-construction stormwater basin or whether the basin area will be returned to grade. For basins being
converted to permanent detention basins, remove accumulated sediment and reconfigure the basin and
outlet to meet the requirements of the final design for the detention facility. If the sediment basin is not to
be used as a permanent detention facility, fill the excavated area with soil and stabilize with vegetation.

SB-4 Urban Drainage and Flood Control District August 2013
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RIPRAP PAD
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DIAMETER,

INLETS TO SEDIMENT BASIN
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TABLE SB—1. SIZING INFORMATION FOR STANDARD SEDIMENT BASIN
Upstream Drainage . . . Hole
Area (rounded to Basin (a’(;tto(;?) Width LSP'!:G{YCSE?EU Diameter
nearest acre), {ac) ' g ' (HD), (in)

1 12 % 2 %2
2 21 3 e
3 28 5 %

4 33k 6 %e
5 38k 8 2Wy
& 43 9 2)52
7 47 K 11 %2
8 51 12 274,
9 55 13 %

10 58 % 15 150a
" 61 16 3%,
12 64 18 1

13 67 k4 19 1 Xe
14 70 % 21 1%
15 73k 22 1 Hg

SEDIMENT BASIN INSTALLATION NOTES

1. SEE PLAN VIEW FOR:
—LOCATION OF SEDIMENT BASIN.
-TYPE OF BASIN (STANDARD BASIN OR NONSTANDARD BASIN).
—FOR STANDARD BASIN, BOTTOM WIDTH W, CREST LENGTH CL, AND HOLE
DIAMETER, HD.
—FOR NONSTANDARD BASIN, SEE CONSTRUCTION DRAWINGS FOR DESIGN OF BASIN

INCLUDING RISER HEIGHT H. NUMBER OF COLUMNS N, HOLE DIAMETER HD AND PIPE
DIAMETER D.

2. FOR STANDARD BASIN, BOTTOM DIMENSION MAY BE MODIFIED AS LONG AS BOTTOM AREA
IS NOT REDUCED.

3. SEDIMENT BASINS SHALL BE INSTALLED PRIOR TO ANY OTHER LAND-DISTURBING ACTIVITY
THAT RELIES ON ON BASINS AS AS A STORMWATER CONTROL.

4. EMBANKMENT MATERIAL SHALL CONSIST OF SOIL FREE OF DEBRIS, ORGANIC MATERIAL, AND
ROCKS OR CONCRETE GREATER THAN 3 INCHES AND SHALL HAVE A MINIMUM OF 15
PERCENT BY WEIGHT PASSING THE NO. 200 SIEVE.

5. EMBANKMENT MATERIAL SHALL BE COMPACTED TO AT LEAST 95 PERCENT OF MAXIMUM
DENSITY IN ACCORDANCE WITH ASTM D&88.

6. PIPE SCH 40 OR GREATER SHALL BE USED.

7. THE DETAILS SHOWN ON THESE SHEETS PERTAIN TO STANDARD SEDIMENT BASIN(S)

FOR DRAINAGE AREAS LESS THAN 15 ACRES. SEE CONSTRUCTION DRAWINGS FOR
EMBANKMENT, STORAGE VOLUME, SPILLWAY, QUTLET, AND OQUTLET PROTECTION DETAILS FOR
ANY SEDIMENT BASIN(S) THAT HAVE BEEN INDIVIDUALLY DESIGNED FOR DRAINAGE AREAS
LARGER THAN 15 ACRES.

SB-6 Urban Drainage and Flood Control District August 2013
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SEDIMENT BASIN MAINTENANCE NOTES

1. INSPECT BMPs EACH WORKDAY, AND MAINTAIN THEM IN EFFECTIVE OPERATING CONDITION.
MAINTENANCE OF BMPs SHOULD BE PROACTIVE, NOT REACTIVE. INSPECT BMPs AS SOON AS
POSSIBLE (AND ALWAYS WITHIN 24 HOURS) FOLLOWING A STORM THAT CAUSES SURFACE
EROSION, AND PERFORM NECESSARY MAINTENANCE.

2. FREQUENT OBSERVATIONS AND MAINTENANCE ARE NECESSARY TO MAINTAIN BMPs IN
EFFECTIVE OPERATING CONDITION. INSPECTIONS AND CORRECTIVE MEASURES SHOULD BE
DOCUMENTED THOROUGHLY.

3. WHERE BMPs HAVE FAILED, REPAIR OR REPLACEMENT SHOULD BE INITIATED UPON
DISCOVERY OF THE FAILURE.

4. SEDIMENT ACCUMULATED IN BASIN SHALL BE REMOVED AS NEEDED TO MAINTAIN BMP
EFFECTIVENESS, TYPICALLY WHEN SEDIMENT DEPTH REACHES ONE FQOT (l.E., TWO FEET
BELOW THE SPILLWAY CREST).

5. SEDIMENT BASINS ARE TO REMAIN IN PLACE UNTIL THE UPSTREAM DISTURBED AREA
IS STABILIZED AND GRASS COVER IS ACCEPTED BY THE LOCAL JURISDICTION.

6. WHEN SEDIMENT BASINS ARE REMOVED, ALL DISTURBED AREAS SHALL BE COVERED
WITH TOPSOIL, SEEDED AND MULCHED OR OTHERWISE STABILIZED AS APPROVED BY
LOCAL JURISDICTION.

{DETAILS ADAPTED FROM DQUGLAS COUNTY, COLORADO)

NOTE: MANY JURISDICTIONS HAVE BMP DETAILS THAT VARY FROM UDFCD STANDARD DETAILS.
CONSULT WITH LOCAL JURISDICTIONS AS TO WHICH DETAIL SHOULD BE USED WHEN
DIFFERENCES ARE NOTED.

August 2013 Urban Drainage and Flood Control District SB-7
Urban Storm Drainage Criteria Manual Volume 3
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Existing Conditions Proposed Conditions (q0) <
(a2]
cC C2
Percent Percent - — 1)
Element Area (Ac) Imperviousness Q5 (CFS) | Q100 (CFS) Element Area (Ac) Imperviousness Q5 (CFS) | Q100 (CFS) O-— igg
C NEz:
A4_OUT ] ] 28 9.3 A4_OUT ] ] 0.0 4.0 C Q) °83
S — D59
A4.1 2.11 5% 0.5 1.9 A4.1 2.11 42.8% 0.8 2.7 /é CD-O 828
3 o 9 c
A4.2 0.48 5% 0.2 0.9 A4.2 0.48 95.0% 0.9 2.0 gFa - ~0o e
A43 7.33 5% 2.2 7.2 A4.3 7.33 32.0% 2.8 8.6 = U
2
B 5.63 5% 2.1 7.4 B 5.63 47.0% 3.2 9.8 £ A
B1.1 2.49 5% 1.2 4.7 B1.1 2.49 64.8% 2.6 7.5 = L H
B1.2 1.74 5% 0.7 3.0 B1.2 1.74 51.6% 1.6 4.9 ﬁ
3.8 4.9
B1.3 4.02 5% 1.1 B1.3 4.02 25.6% 1.6 KEY MAP —s
B1.4 0.89 5% 0.4 1.6 B1.4 0.89 61.6% 0.8 2.6 SCALE: 1" = 3000' @|=
B1.5 1.19 5% 0.5 2.0 B1.5 1.19 70.6% 1.3 3.7 g
v, % 3k
B2.1 7.77 5% 1.9 6.4 B2.1 7.77 55.7% 3.9 10.6 O, 0 L, >
4 ()
B2.2 0.52 5% 0.2 0.8 B2.2 0.52 87.3% 0.8 1.9 Crryes ’oﬂ
B2.3 0.20 5% 0.1 0.3 B2.3 0.20 86.0% 0.3 0.7 ( _ 0OS3 I""oq “’oqo
0
B2.4 0.40 5% 0.1 0.6 B2.4 0.40 77.0% 0.4 1.2 a1 = N
B3.1 3.54 5% 1.6 6.3 B3.1 3.54 70.0% 4.1 11.2
N
B3.2 3.04 5% 1.3 5.2 B3.2 3.04 70.0% 3.4 9.6
-
B3.3 0.33 5% 0.2 0.6 B3.3 0.33 95.0% 0.6 13 /, T~
7~
B3.4 0.28 5% 0.1 0.5 B3.4 0.28 95.0% 0.5 1.0 / N B3.4 B \ 0 200 40
/ ‘ 0.5 <
B3.5 1.13 5% 0.7 2.5 B3.5 1.13 52.0% 1.2 3.4 m 028 7% a ﬁ‘d
Ve < o0
B3.6 0.15 5% 0.1 0.3 B3.6 0.15 95.0% 0.2 0.5 / 0.33 | (1”33 o 832 ‘ 1inch = 200
B4 4.45 5% 1.6 6.9 B4 4.45 54.7% 3.3 10.9 =< \ & 563 [~g¢
C 1.71 5% 0.6 2.6 C 1.71 11.7% 0.6 2.6 \ vy IE LEGEND
\ L. B4
G 2.92 5% 1.0 3-6 a 2.92 39.7% 1.7 >4 Vo \ 3. E](- 100-YR FLOODPLAIN VA 4900 PROPOSED MAJOR CONTOUR (10)
C2.1 0.78 5% 0.3 1.3 C2.1 0.78 57.8% 0.7 2.1 B3.2 ‘ B3.5 4898 PROPOSED MINOR CONTOUR (2))
\ ‘ 3. — —— 49000 —— —— PROPOSED MAJOR CONTOUR (10')
C2.2 0.41 5% 0.2 0.7 C2.2 0.41 84.7% 0.6 1.4 2 N~-A) . T ~1r—=a - N o PROPOSED MINOR CONTOUR (2)
c2.3 3.44 5% 0.9 3.0 C2.3 3.44 25.4% 1.2 39 ) I BN EEE EEE BN PROPOSED DRAINAGE BASIN -
O
C2.4 1.05 5% 0.3 0.9 C2.4 1.05 30.1% 0.4 1.2 ! 0S2 NOT A PART =
, e
C2.5 0.16 5% 0.0 0.2 C2.5 0.16 75.4% 0.1 0.4 242 %I BASINS FOR FUTURE BASINS §
. —
C2.6 1.38 5% 0.3 1.1 C2.6 1.38 34.5% 0.5 1.5 STORM (FES, MH. & INLET) alf
z|s
C2.7 0.48 5% 0.2 0.8 c2.7 0.48 70.3% 0.5 1.5 1
=|o»
DP_A43 i i 33 11.4 DP_A4.3 i ] 01 53 BASIN DESIGNATION ﬁ -
DP_B1.5 3.1 12.4 DP_B1.5 6.8 20.3 MINOR RUNOFF (CFS) all
_bl. - - . . _bdl. - - . . MAJOR RUNOFF (CFS) |~
DP_B2.3 - - 5.0 15.1 DP_B2.3 - - 8.9 26.5 DIRECTIONAL FLOW ARROW nz|Z
DP_B3.6 - - 3.9 15.4 DP_B3.6 - - 9.9 27 O ,c:)
D1.1 3.92 5% 1.4 5.9 D1.1 3.92 30.2% 2.2 8.1 DESIGH PO w |8
: ' ° : ' : e ' EMERGENCY OVERFLOW ROUTE 2
D1.2 2.74 5% 0.6 2.5 D1.2 2.74 36.5% 1.1 3.7 1.2 DRAINAGE SWALE ==
0.4 REACH O 2
D2 0.32 5% 0.1 0.5 D2 0.32 79.4% 0.4 11 / 030 [— o)
- ' JUNCTION Z QO
E1.1 2.58 5% 0.6 2.3 E1.1 2.58 40.3% 0.9 3.2 p 1 SWARY I3 %
B1.1 ' 1.4 B2 .4 19/ 0s1 /
E1.2 0.30 5% 0.1 0.5 E1.2 0.30 79.1% 0.4 11 1. D12\ &
249 2 / [[o4 , . - \ /
LELAND CREEK - - 5.6 20 LELAND CREEK - - 4.1 14.5 5 / 1.3 \ 040 557 I N KK g EX 100-YR FLOODPLAIN ;
DP_B1. ' 3.7
0s1 0.93 5% 0.2 0.9 0s1 0.93 19.5% 0.3 1 3 /I 7, - / \ OS1 2
1, / 0.3
052 2.42 5% 0.8 3.4 052 2.42 55.0% 1.6 5.5 s y/ B1.3 Y, 11/B2.1 ‘/ — 0.93 = '
| 39 -
0S2_0uT - - 0.8 3.4 0S2_OuT - - 1.6 55 DP_A4.3 — // 4.02 lg / I I "7 o6 $/ - Ly -~
A .
0S3 4.11 5% 15 4.9 0s3 4.11 22.6% 1.7 5.5 G’N\pp./ss" /// 547 D11 9 (ZD
- .
0S3_OUT i i 11.5 40.8 0S3_OUT i : 2.6 28.8 2 Y r4 22 D2 —
// / § 392 I8 | o4 - O
POND_B - - 10.1 37 POND_B - - 1.3 25.8 / C2.4 /6' 052 [ — —
/ -t - I, Ay e ===, L o Y
POND_C - - 3.1 10.6 POND_C . - 0.1 7.2 | [os ] Ml 1 < o
B12 S EE ,3 / nd O <
SWALE B . . 5.0 15.1 SWALE B - . 8.9 26.5 — S C2.5 / e & S
1.74 | - ° . —
SWALE B2.1 - - 2.9 11.8 SWALE B2.1 - - 6.5 19.6 2 I C1 ~ | | [0 < C_DI r L
/ \ \ 010 1704 - w 9
I 1.7 I O <
2.92 | o \ / Z 1O =z
54 lop N C2, Sl <
/. 3, o) 3/ wl Z <
A4.3\\ g )4 CED ol 2«
2.8 2 ()]
8.31 | 2 DC
74 4 c 132 N c1 / _ / C m = E a2
44— C2. —
> g 2.1 ‘ 171 = N ul|= %
- 26 W O| =
~ TGRANDEARKDE = /C26 A ES=
— - 1 I
(YR —— o Ol
/ C2.2 v O
c2.\or 5 x
0.78 | 07 CZ 7 (a
' 2.1 .
=
0.48 |
15
Ad.2 Ad.1 Z
Know what's below.
Call vefore you dig.




1/30/2026 3:03 PM, X:\GRAND PARK\DOCUMENTS\REPORTS\DRAINAGE\16.1 - FILING 1 - 8WB, 9W, 10W, 11W\PHASE 3 - 10W\F - DRAINAGE MAPS PROPOSED DRAINAGE MAP.DWG 2

A ' | [— Y / [ = ~
EXISTING RUNOFF SUMMARY TABLE e |y / //2 VX% o -
(a2]
BASIN 5-YEAR | 100-YEAR \ P a VR YR AN oy 0L 2 c C2
BASIN | DESIGN IMPERVIOUSNESS RUNOFF W/ / A / ( B3 4 - — o _
AREA ; RUNOFF \ (v (LS N L : Z 5
ID | POINT (%) (CFS) ) 7 B3.1 R ) /7 (B3 \ O.-="385
(AC) (CFS) \ 2 3 ) /7y . 0.5 598
1. 4.1 + g+' " —/ 4> 0.28 m U) g0 &
S ° 3.54 AR ‘g7 41 |/ J = N 1.0 Sod
A41 | A4 | 211 5.0% 0.5 1.9 g \ A 12 ) (05 9 354 157 ) N = @88
Q (=) v N [Sae))
Ad2 | A42 | 0.48 5.0% 0.2 0.9 ’ NS /s \'\/) 7//(// oy 5 < QO OE&:
o / Y SNl
A43 | A43 | 733 5.0% 2.2 7.2 rB1sN S 5‘ B ) -+
\ . N / AN // 1)/ B2.2 ". 3.2 5
B B 5.63 5.0% 2.1 7.4 N\ I N S R N IR 563 5o 7 (& \
' 37/ 4 (¢ r
Bl1 | BL1 | 2.49 5.0% 1.2 4.7 2 ) a vgj?f/// / )7/ 7\ 1T - 2 3 |
20 VA / ¢ / )
B1.2 | B1.2 | 1.74 5.0% 0.7 3.0 N "’Pos\ A A//\/\/j{’\//l | [ \!‘ 2 —
> . .
B1.3 | BL3 | 4.02 5.0% 1.1 3.8 05 '3 s MR ? L YURUEBZA -
B1.4 | Bl1.4 | 0.89 5.0% 0.4 1.6 @ R f/é ) // Ly yz S/ ¥ KEY MAP >0
2 NN S ook 24 SCALE: 1" = 2000' @ =
B1.5 | B15 | 1.19 5.0% 0.5 0 oo |28 — c L g 2,1 R o / - =
B2.1 | B2.1 | 7.77 5.0% 1.9 6.4 = & f Nk N - P 2 2 o) /( [ A
: : ; 7 : 2) 7% [ N SWALE B2 f 8650 \ 7 // 512
B2.2 | B2.2 | 0.52 5.0% 0.2 0.8 /) // « >
;oo
B2.3 | B2.3 | 0.20 5.0% 0.1 0.3 / /
_/
B2.4 | B2.4 | 0.0 5.0% 0.1 0.6 s
(\
B3.1 | B3.1 | 3.54 5.0% 1.6 6.3 ¢/ z\ — N
\
B33 | B3.3 | 033 5.0% 0.2 0.6 | N
o I U
B3.4 | B3.4 | 0.28 5.0% 0.1 0.5 3 . - 2, oS
[ g 2 NS o
B4 B4 4.45 5.0% 1.6 6.9 < N <P ? NG o NN
S ) Z = 5 ~ 0 ' -
C C 1.71 5.0% 0.6 2.6 ' /'B1.1 ) \ 0 200
7 100R WSEL > L o N D121 i S
C1 c1 | 292 5.0% 1.0 3.6 < 2. 5> X 2.6 /
// > / Q ALY 274 1 inch = 100"
c21 | €21 | 078 5.0% 0.3 13 26" [0 5 T IS Ni ) -~ 37/
TEMP SED v S - A ( A
22 | 22 | 041 5.0% 0.2 0.7 A/BAS,IN vy 77 . /( L 4 N é Vo B oV - 4
€23 | C2.3 | 3.44 5.0% 0.9 3.0 |28 AC-FT REQUIRED /7 722 I s N -l LEGEND
X1.423 AC-FT DESIGNED Vo L // B A ’ / S VA _—
C2.4 C2.4 1.05 5.0% 0.3 0.9 11(?(;\;RRV\\//VSSEELL-88887723'31 ¢ /Y . "/i ! ' N { A ( 4900 PROPOSED MAJOR CONTOUR (10)
: : : : : 1 - / Ly l) } 5// g // // = pR 7% /\ C / 7;9 PROPOSED MINOR CONTOUR (2)
9 0.2 & /S VA AN sS J S 4898 -
2> | €25 | 06 >0% 00 5 //// P . & /f/// '%q/:k// &Qoo(comvh ! /; // 65 ( - // —— —— 49000 —— ——  PROPOSED MAJOR CONTOUR (10)
C26 | C2.6 | 1.38 5.0% 0.3 11 4 -~ ~7 e //Q//// > = \ \ SO0 }/ ¢k ————- 4898- — — — — PROPOSED MINOR CONTOUR (2)
0.8 Z / s - e - '(b%_/ // ~ S 1 ] A AN \ ﬂ r I BN BN BN BN PROPOSED DRAINAGE BASIN
€27 | C2.7 | 048 5.0% 0.2 : A A = — AU i\ ’ \ ~ P g
s < ~ ’ \ A { =
D11 | D11 | 3.92 5.0% 1.4 5.9 /880 R /’f/@/// . 512\, . | (\ S /7\ \ NOTARART b
70 . o
D1.2 | D12 | 2.74 5.0% 0.6 2.5 % P /// y // ] jf// //////o%g/o// ? — —\, Vo ) \ ! ) ‘/ f / BASINS FOR FUTURE BASINS o1
/ / 74 = ’ / | <
y ( / // {//2//// e Ve S D Y | L | / ) po STORM (FES, MH, & INLET) 2 'é
N T~ - Z //////// NN\ AN R Ly — YA A
/ - =
PROPOSED RUNOFF SUMMARY TABLE S L /// /;////// //ng/'\w ) N , R \\é ; x\ .J( ] ? I} BASIN DESIGNATION E o
o~ / 2
BASIN 5-YEAR | 100-YEAR 10 [ 0~ ///// % //////// s {t < ALt |1/ ) / MAJOR RUNOFF (672 g -
BASIN | DESIGN| aor, | IMPERVIOUSNESS | 270 0o | o oo & =T //_/7//?//4//// Sy I ; =) /”Q ) Vo L2\ W ¢ (crs)
ID | POINT % ~ 2 P ¢ =
(AC) (%) (CFS) (CFS) T 7 27// {7 e O, Lf . \\ | / r{ ( \/ (| /l ! DIRECTIONAL FLOW ARROW (074 CZ)
' —= ////// e // y 7~ /15) ¢ | ) } I‘;\ \¢ Ve / \ ~ D2 O -
A4l | A4l | 211 42.8% 0.8 2.7 S T 7 é///////// A4.3 '\ - R K/ y /P/ﬂ;u \f> / // h <7 e \ // J // < [’ 57 DESIGN POINT LL. g
2.8 0.32 |
Ad.2 Ad.2 0.48 95.0% 0.9 2.0 -~ 7, //? »////{// 733 | e N / /\/(Ad( C1 Q / J ) 14) / 6 ) 1.1 EMERGENCY OVERFLOW ROUTE o
¢ T - / / V. I ( \ =
2 8900wy’ /- s P A (\gﬁj ( — v ) } / < DRAINAGE SWALE >
A43 | A43 | 733 32.0% 2.8 8.6 I L NS TNZY 200 = / oY 0 ) O B
) AL AP ; % /A 1 | ’ /N Q
B B | 563 47.0% 3.2 9.8 / A AR ] C JT7)) ) ! / ! p ] Y 2O
S 17/, v r = / Iy h C2, / yNE
BL1 | BL1 | 2.49 64.8% 2.6 7.5 7 MH//;/////// e o 7 e o/ K/ s - , \ > 4 IP/“%/(/Q«S////f/
BL.2 | B12 | 1.74 51.6% 1.6 4.9 R 20 / J s g ‘/ // S | ’// l/ : &/ |(88-90J J !/ 7 )\ ) - s, g /({(o/;(///ﬁfﬁé% ;
— r) 77 N ~_ 892 Q y 7 - T /S
B1.3 | B13 | 4.02 25.6% 1.6 4.9 d //)///// 79 AN '/ - 'r\/ O /?/” J SO L /l C2.6 ) P O™ /i C06 ,//\)\ (0 >
S ) N - P) < 0.5 “ ~ A\ 1. : /
B1L4 | Bl14 | 0.89 61.6% 0.8 2.6 i B 89/’0> NG - y/ 4 PN //j gy j/\ [ Py )/ /\ { S O /) 7 T, 71 [ I -
< / < rd 8 l < — e I
B15 | BL5 | 1.19 70.6% 13 3.7 o 7o) NS s - [C23X T LA /] A ///> -k s e SN -
' - — CULVERT C2 P — e L ¢ Q oy S
B2.1 | B2.1 | 7.77 55.7% 3.9 10.6 o (Lo~ /) 244 |2 P N / LIS R culbe sac. ! ~ INE TEMP SED " Il /[gyIg) |12 O
Q D _ - . — — - § o C2. = 7 = BASINC,— g
B22 | B22 | 0.52 87.3% 0.8 1.9 N R ’/'&//-' b / _;\{/‘ N L T oS8 L n/,// & 145 Ac-+T RetuiRed | TGN G, / <
8920 A\ - ~ _// ~ /— CULVERT C1 ; 2 1.832 AC-FT DESIGNED i —
B2.3 | B2.3 | 0.20 86.0% 0.3 0.7 = ! C2.1 Y\’ (|// s // ///// P /_\ ~ 10-YR WSEL: 8765.5 3 —
4020 o \V\ / / NS Q. _ i , K//// /;/ A1) 0 CoX C2 7\ 5 100-YR WSEL; 87662 J , - O —
B24 | B2.4 | 0.0 77.0% 0.4 1.2 >l oy 078 (5L TN T = = - f Y / LL <DE o %
~\ . v L J— . il ‘ 0.5 v — . 1
B3.1 | B3.1 | 3.54 70.0% 4.1 11.2 @ W \ /L Z SE= S = . 048 75 ~/}$Yr§vysijli g§' / - oY 8 S
~ D 1 — ~— ©" Iz X D~ ~/
B3.3 | B3.3 | 0.33 95.0% 0.6 1.3 048 | AW~ 4 -~/ =] = GRAND PARK DR N Pl o1 Ay ! < 9 IEICJ IEIDJ
) — D% A\ - — o0 %
B34 | B34 | 028 95.0% 0.5 1.0 Ny s, p ) = ST 2 / = Q b
/ — S ) / O L
~ [~ ,\Q i g 0003' 7 & Z Z
B4 | B4 | 445 54.7% 3.3 10.9 < had A e ) S« 9: =
S =T %
C C 1.71 11.7% 0.6 2.6 2 C / wl| Z o
2.2 O anl|lZa
c1 c1 | 292 39.7% 1.7 5.4 5 0% S <
& 041 2 | | X O
2.1 | €21 | 078 57.8% 0.7 2.1 ; SETH i ICJDJ
C22 | C22 | 041 84.7% 0.6 14 ’ ‘Lﬁ 6 = 0O
L
C23 | C23 | 3.44 25.4% 1.2 3.9 , ; vd K0 %
C24 | C2.4 | 1.05 30.1% 0.4 1.2 | ;= % ELC
C25 | C25 | 0.16 75.4% 0.1 0.4 : \¢ E o
C2.6 | C2.6 | 1.38 34.5% 0.5 1.5 ’ %
C2.7 | C2.7 | 048 70.3% 0.5 1.5 i o
D11 | D11 | 3.92 30.2% 2.2 8.1 : =)
D12 | D12 | 274 36.5% 1.1 3.7 [ E
! O
0 Know what's below.
’ Call vefore you dig.
|
SHEET
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EXISTING RUNOFF SUMMARY TABLE

sasv [ossin | S0 | mrerviouswess || ZYCAE | 100CAr

(AC) (CFS) (CFS)
A43 | A43 | 7.33 5.0% 2.2 7.2
B B 5.63 5.0% 2.1 7.4
B1.1 B1.1 2.49 5.0% 1.2 4.7
B1.2 B1.2 1.74 5.0% 0.7 3.0
B1.3 B1.3 4.02 5.0% 1.1 3.8
B1.4 | Bl4 0.89 5.0% 0.4 1.6
B1.5 B1.5 1.19 5.0% 0.5 2.0
B2.1 | B2.1 | 7.77 5.0% 1.9 6.4
B2.2 | B2.2 | 0.52 5.0% 0.2 0.8
B2.3 B2.3 0.20 5.0% 0.1 0.3
B2.4 | B2.4 | 0.40 5.0% 0.1 0.6
B3.1 B3.1 3.54 5.0% 1.6 6.3
B3.2 B3.2 3.04 5.0% 1.3 5.2
B3.3 B3.3 0.33 5.0% 0.2 0.6
B3.4 | B34 0.28 5.0% 0.1 0.5
B3.5 | B3.5 | 1.13 5.0% 0.7 2.5
B3.6 B3.6 0.15 5.0% 0.1 0.3
B4 B4 4.45 5.0% 1.6 6.9
D1.1 | D1.1 | 3.92 5.0% 1.4 5.9
D1.2 | D12 | 274 5.0% 0.6 2.5
D2 D2 0.32 5.0% 0.1 0.5
E1.1 E1.1 2.58 5.0% 0.6 2.3
E1.2 | E1.2 | 0.30 5.0% 0.1 0.5
0s1 0s1 0.93 5.0% 0.2 0.9
0S2 0S2 2.42 5.0% 0.8 3.4
0S3 0S3 4.11 5.0% 1.5 4.9

PROPOSED RUNOFF SUMMARY TABLE

sas | oesian Sad | wperviouswess | SR | 0

(AC) (CFS) (CFS)
A43 | A43 | 7.33 32.0% 2.8 8.6
B B 5.63 47.0% 3.2 9.8
B1.1 | B1.1 | 2.49 64.8% 2.6 7.5
B1.2 | B1.2 | 1.74 51.6% 1.6 4.9
B1.3 | B1.3 | 4.02 25.6% 1.6 4.9
B1.4 | Bl.4 0.89 61.6% 0.8 2.6
B1.5 B1.5 1.19 70.6% 1.3 3.7
B2.1 B2.1 7.77 55.7% 3.9 10.6
B2.2 B2.2 0.52 87.3% 0.8 1.9
B2.3 | B2.3 | 0.20 86.0% 0.3 0.7
B2.4 | B2.4 | 0.40 77.0% 0.4 1.2
B3.1 B3.1 3.54 70.0% 4.1 11.2
B3.2 B3.2 3.04 70.0% 3.4 9.6
B3.3 | B3.3 | 0.33 95.0% 0.6 1.3
B3.4 | B3.4 | 0.28 95.0% 0.5 1.0
B3.5 | B3.5 1.13 52.0% 1.2 3.4
B3.6 | B3.6 | 0.15 95.0% 0.2 0.5
B4 B4 4.45 54.7% 3.3 10.9
D1.1 | D1.1 | 3.92 30.2% 2.2 8.1
D1.2 | D12 | 2.74 36.5% 1.1 3.7
D2 D2 0.32 79.4% 0.4 11
E1.1 | E1.1 | 2.58 40.3% 0.9 3.2
E1.2 | E1.2 | 0.30 79.1% 0.4 1.1
0s1 0s1 0.93 19.5% 0.3 1
0S2 0S2 2.42 55.0% 1.6 5.5
0S3 0S3 4.11 22.6% 1.7
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