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A. Introduction 

The purpose of this preliminary drainage report is to outline the drainage design for the 
proposed Harvest Crossing Subdivision Filing 3 Development (The Site or the Project), 
located at the northeastern corner of Harvest Road and E Yale Avenue.  

The purpose of this report is to demonstrate that the proposed residential project conforms 
to the established drainage patterns set forth in the Master Drainage Report Harvest 
Crossing/Villages at Murphy Creek (The MDR), EDN 221085, prepared by Innovative 
Land Consultants, Inc. approved April 5, 2021. 

The Master Drainage Report and Maps for Harvest Crossing/Villages at Murphy Creek 
Development referenced herein is EDN 221085, completed by Innovative Land 
Consultants, Inc. approved April 5, 2021. The drainage design will also conform to the 
current City of Aurora Storm Drainage and Technical Criterial Manual (The Criteria) which 
supplements the Mile High Flood District Urban Storm Drainage Criteria Manual (The 
Manual).  

1. Location 

The Harvest Crossing Subdivision Filing 3 is located in the west half of section 29, 
township 4 south, range 65 west of the sixth principle meridian, county of Arapahoe, State 
of Colorado. The site is bounded by existing E Warren Avenue to the North, proposed 
Harvest Road to the West, proposed Kewaunee Road to the East, and proposed E Yale 
Avenue to the South. See Figure 1 below for the Vicinity Map of the Site. 

 

Figure 1: Vicinity Map (Not to Scale) 
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2. Proposed Development 

Majority of the Site is currently zoned as R-2 (medium density residential) and contains 
planning areas PA-5, PA6 and PA-7 of the Villages at Murphy Creek Framework 
Development Plan, see Appendix C. The proposed Site located in planning area will 
consist of approximately a total of 414 residential single-family lots. Open space and 
neighborhood parks are proposed at various locations within the Harvest Crossing 
community.  

The planned design includes routing the developed runoff from the Site through grading 
and storm drain design to the proposed Ponds A1 & B4 consistent with the master 
drainage report. Pond A1 is in the southwest corner of the Site and will be constructed as 
part of the proposed Harvest Crossing Filing 3 Development. Pond B4 is located toward 
the west in and will be constructed as a part of the Harvest Crossing Filing 3 Development. 
The Site has been split into five major drainage Basins, Basin A1, Basin B4, Basin C, 
Basin D and Basin E. The major drainage Basins A1 & B4 correspond to Ponds A1 & B4 
per the MDR. The major drainage Basin C, Basin D and Basin E are conveyed via storm 
drain to existing storm infrastructure constructed as part of the Harvest Crossing Filing 1 
Development. Basin A1 is split between on-site Filing 3 area and off-site area. Basin A1 
has a total tributary area of 88.01 acres with an imperviousness of 46.0%, the Filing 3 on-
site area contributes 59.22 acres with an imperviousness of 63.4% to Basin A1 and the 
off-site area contributes 28.78 acres with an imperviousness of 10.1% to Basin A1. Basin 
B4 has a total tributary area of 23.14 acres with an imperviousness of 63.6%. Basin C 
corresponds to Basin OB in the Harvest Crossing Filing No. 1 (EDN 222212) and has a 
total tributary area of 13.48 acres with an imperviousness of 70.1%. Basin D corresponds 
to Basin OA2 in the Harvest Crossing Filing No. 1 (EDN 222212) and has a total tributary 
area of 12.83 acres with an imperviousness of 63.6%. Basin E corresponds to Basin OA1 
in the Harvest Crossing Filing No. 1 (EDN 222212) and has a total tributary area of 4.85 
acres with an imperviousness of 71.6%. Please refer to Appendix A & B for hydrologic 
and hydraulic calculations. There are no irrigation canals or ditches located on the 
property. 

This Preliminary Drainage Report includes the preliminary analysis of the drainage related 
to the site layout and grading of Harvest Crossing, Filing 3. A Final Drainage Report for 
this site will be prepared with subsequent development submittals to ensure that storm 
drainage infrastructure is appropriately sized to serve the overall development at full build 
out.  

Existing Geotechnical & Geologic Features 

A Geotechnical Site Development Study dated May 28, 2021, was prepared by A.G. 
Wassenaar, Inc.   

Per this report, site development considerations should include provisions for the 
presence of expansive clays, shallow claystone bedrock and moderately to well cemented 
sandstone.  
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According to a USDA web soil report accessed March 26, 2024, the site is majority 
hydrologic soil group C and D soils. USDA web soil report is referenced in Appendix E. 

Requested Variances 

1. The project is requesting a variance to the inlet location requirements 
outlined in SDDTCM Section 6.3.3.1 to not propose an inlet at the following 
intersection corners due to the potential intersection warping and small 
tributary areas resulting in an insignificant 100-year storm flow: the 
southeast corner of the intersection of Warren Avenue & South Ider Way, the 
southwest corner of the intersection of Warren Avenue & South Jackson Gap 
Street, the southwest corner of the intersection of Warren Avenue & South 
Jamestown Court, the northeast corner of East Caspian Avenue & South Ider 
Way, the southeast corner of East Caspian Avenue & South Jackson Gap 
Way, the southeast and northeast corners of East Harvard Avenue & South 
Jamestown Court, and the northeast corner of East Yale Avenue & South 
Jackson Gap Street. 

2. The project is requesting a variance to not provide flow routing calculations 
for storm junctions in the Preliminary Drainage Report. The proposed storm 
infrastructure for the Site outfall to onsite ponds as opposed to adjacent, 
existing storm lines, therefore no comparisons are necessary. The pond 
emergency overflow section calculations are using the Mile High Flood 
District Detention spreadsheet peak inflows as opposed to routed flows. 
There are also no proposed sump inlets that have multiple tributary overland 
basins; therefore the routed flow rates are not needed for the sump inlet 
emergency overflow calculations. 

3. The project is requesting a variance to the minimum maintenance path radii 
requirement outlined in SDDTCM Section 7.3.6.1 to be less than 50’. The 
proposed maintenance paths radii is greater than 30’ in all areas and vehicle 
tracking analysis has been provided in Appendix C to show that a tandem 
axle dump truck can adequately maneuver the proposed maintenance paths. 
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B. Historic Drainage 

1. Overall Sub-Basin Description 

Currently, the Site consists of undeveloped land. A natural ridgeline running north/south 
roughly dividing the site in half. This natural ridge splits historic flow. The majority of the 
Site flows south toward the intersection of Harvest Road and East Yale Avenue, ultimately 
conveyed to Murphy Creek. The remainder of the site flows north to offsite existing storm 
infrastructure and/or west toward the intersection of Harvest Road and Warren Avenue, 
ultimately conveyed to Coal Creek. Currently the site is covered by natural grasses and 
slopes on site are roughly between 0% - 25%. 

The northeastern portion of the Site falls within Zone X according to FEMA FIRM Map 
number 08005CO212K Panel 212, dated December 17, 2010. The southern and western 
portions of the Site fall within Zone X according to FEMA Firm Map 0800CO062L Panel 
62, dated February 17, 2017. The FEMA FIRM Maps are referenced in Appendix E. 

2. Drainage Patterns Through Property 

The Master Drainage Report identifies five existing drainage Basins A, B2, C3 and OS-
911. Basins A, B2, B3 and OS-911 flow to the west and are tributary to Murphy Creek. 
Basin C3 flows to the east and is tributary to Coal Creek. In the existing conditions, majority 
of the Site sheet flows to two swales located on-site – Design Points 3 and 7. There are 
two swales on the west side of the Site. Basins C3 and B2 sheet flow to existing offsite 
basins. Basin OS-911 sheet flows into a swale within Basin A. The swales located on the 
boundary of the Site carry flow off the Site to the ultimate outfall. There is no existing storm 
infrastructure onsite capturing any flow.  See Figure 2 below for the historic basins located 
onsite per the Master Drainage Plan. 

 
Figure 2: Master Drainage Map - Existing Drainage Patterns (Not to Scale) 
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3. Outfalls Downstream from Property 

Murphy Creek is approximately 0.44 miles to the west. The stormwater in Basin A1 drains 
to Pond A1 then through the proposed outlet structure into the proposed Harvest Gulch, 
ultimately routed to the west discharging into Murphy Creek. This drainage pattern follows 
historical drainage patterns. The stormwater in Basin B4 drains to Pond B4 then through 
the proposed outlet structure to an existing storm drain network located in Harvest Road 
developed in the Murphy Creek Subdivision Filing No. 9 Development to the west, 
ultimately routed and discharging to Murphy Creek. This drainage pattern follows historical 
drainage patterns. The stormwater in Basins D and E drains to existing storm 
infrastructure northwest to Pond A that were constructed as part of Harvest Crossing Filing 
No. 1 Development, ultimately routed to the east via storm drain discharging into Murphy 
Creek. 

Coal Creek is approximately 1.00 miles to the east. The stormwater in Basin C drains to 
existing storm infrastructure northeast to Pond B that were constructed as part of Harvest 
Crossing Filing No. 1 Development, ultimately routed to the north via storm drain 
discharging into Coal Creek. 

C. Drainage Design Criteria 

1. List References 

The “City of Aurora Storm Drainage Design and Technical Criteria”, revised November 
2023 (the Criteria) and the “Urban Storm Drainage Criteria Manual” Volumes 1, 2, and 3 
(The Manual), with latest revisions, were used when preparing the storm calculations. This 
report is intended to serve as a Site-Specific Preliminary Drainage Report for the Harvest 
Crossing Filing 3 Development.  

This Preliminary Drainage Report also utilizes previous drainage studies in the area 
including: 

• The Master Drainage Report & Plan Harvest Crossing/Villages at Murphy Creek 
(The MDR), EDN 221085, prepared by Innovative Land Consultants, Inc. approved 
April 5, 2021. 

• The Villages at Murphy Creek Master Drainage Report & Plan, EDN 206111, 
prepared by Peak Civil Consultants approved May 31, 2006. 

• The Harvest Crossing Subdivision Filing No. 1 Final Drainage Report & Plan, EDN 
222212, prepared by Innovative Land Consultants, Inc. approved August 19, 2022. 

• The Murphy Creek East (Harvest Ridge) Subdivision Filing No. 1, 2, 3, 4 Master 
Drainage Report & Plan, EDN 220220, prepared by CVL Consultants of Colorado, 
Inc. approved November 30, 2020. 
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2. Hydrologic Criteria 

Rainfall and Storm Design Frequencies 

According to the Criteria section 3.31, the design storms for the Project are the 2-year and 
100-year frequency events. 

The Chapter 5 of the Criteria was used to determine the time of concentrations, rainfall 
intensities, and runoff coefficients to calculate the peak runoff for each storm event.  

NOAA Atlas 14 was used to determine the rainfall P1 values for the rainfall intensity 
values.  One-hour rainfall depths used for the calculations at the site are as outlined below 
along with Appendix A: 

Table 1: Rainfall Depths 

 2-year 5-year 10-year 25-year 50-year 100-year 

1-hr 0.86” 1.14” 1.40” 1.79” 2.12” 2.47” 

Calculation Method 

The Standard Form Rational Method computations were conducted for each sub-basin to 
size the proposed storm sewers infrastructure (inlets, pipe network, etc.) and to check the 
emergency overflow weir freeboard requirements.  

The rational method was used to calculate sub-basin run-off coefficients and 2-yr and 100-
yr flows. Thirteen land uses were used for the rational method calculations: Paved Street, 
Concrete, Roofs, Gravel – Pedestrian Use, Gravel – Maintenance Paths, Landscaping, 
Open Water & WQCV, Native Grasses & Open Space, Single-Family (High Density), 
Multi-Family (Medium Density), Commercial, School, Neighborhood Parks.  

The 2-yr Run-off Coefficients used in calculations: 0.78 (Paved Street), 0.78 (Concrete), 
0.78 (Roofs), 0.30 (Gravel – Pedestrian Use), 0.47 (Gravel – Maintenance Paths), 0.14 
(Landscaping), 0.83 (Open Water & WQCV), 0.03 (Native Grasses & Open Space), 0.51 
(Single-Family), 0.51 (Multi-Family), 0.65 (Commercial), 0.42 (School) and 0.10 
(Neighborhood Parks) per the Runoff Coefficient Equations Based on NRCS Soil Group 
and the Criteria. 

The 100-yr Run-off Coefficients used in calculations: 0.87 (Paved Street), 0.87 (Concrete), 
0.87 (Roofs), 0.65 (Gravel – Pedestrian Use), 0.73 (Gravel – Maintenance Paths), 0.57 
(Landscaping), 0.89 (Open Water & WQCV), 0.50 (Native Grasses & Open Space), 0.75 
(Single-Family), 0.75 (Multi-Family), 0.81 (Commercial), 0.71 (School) and 0.55 
(Neighborhood Parks) per the Runoff Coefficient Equations Based on NRCS Soil Group 
and the Criteria. See Appendix A for Runoff Coefficient table and Imperviousness results. 
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Detention Volume Computation Method 

The required detention volume was calculated using the City of Aurora drainage criteria 
outlined in section 10.4. The total required volume is equal to the 100-yr runoff volume. 
The water quality event and EURV were calculated using the methods outlined in Volume 
2 of the Mile High Flood District drainage criteria manual.  Per the Criteria the water quality 
and EURV were designed to be nested within the 100 yr detention volume rather than in 
addition to. The 100-year required storage was calculated using the Mile High Flood 
District criteria. See Appendix B for results. Both Pond A1 and Pond B4 were designed 
in accordance with the Criteria’s volume and release rate within the MFHD-Detention 
Spreadsheet.  See Appendix B for MFHD-Detention Version 4.06 sizing spread sheets. 

3. Hydraulic Criteria 

The storm sewer layout will be designed horizontally along with inlet locations to gravity-
flow in the 2-year storm and to convey the 100-year storm with the HGLs 1 foot below the 
rim elevations of the storm structures.  The HGLs associated with the 2-year and 100-year 
storm events will be modeled in AutoCAD Civil 3D Hydraflow Storm Sewers Extension 
and will be provided within a future Final Drainage Report.  An emergency overtopping 
route has been designed to allow these flows to reach the Ponds if the underground 
infrastructure becomes clogged. The emergency outfall elevation is outlined and hatched 
in the separate Preliminary Drainage Plan. 

D. Drainage Plan 

1. General Concept 

The stormwater onsite is split roughly through the center with a highpoint located from 
south to north and the majority of it will either flow west (Basin B4) or south (Basin A1) 
collected by inlets and piped west or south. The portion of the Site that flows west through 
the proposed pipe network is routed via proposed roads to the west and outfall into a 
detention pond (Pond B4). Pond B4 will control the outlet of flow into an existing storm 
network discharging to Murphy Creek, following historic drainage patterns. The remaining 
majority of the stormwater will flow south into a detention pond (Pond A1) immediately to 
the southeast corner of Harvest Road and Yale Avenue. Pond A1 will control the outlet of 
flow into a proposed storm network discharging to Murphy Creek, following historic 
drainage patterns. Both detention ponds will detain flows before releasing through an 
outlet structure at flow rates required by the Criteria and Manual. The minority of the 
stormwater onsite that flows north from the central highpoint of the Site will flow to three 
(3) major basins C, D and E draining to existing storm infrastructure that will be constructed 
as part of the Harvest Crossing Filing No. 1 Development. 

Offsite runoff enters the site from six sub-basins around different areas of the site, which 
are discussed in further detail in the Basins A-O1, A-O2, A-O3, A-O4, A-O5, and O-O1. 
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Offsite Basins are remaining largely undisturbed, and flows will be incorporated into future 
development.  

Per conversations with the City of Aurora, both Ponds A1 and B4 are private, but will be 
maintained by the Metro District. The property owner is responsible for maintaining the 
proposed storm infrastructure within the property.  

2. Specific Details 

A. Project Phasing 

The Harvest Crossing Filing No. 3 will be split into four (4) project phases. Phase One will 
include all the storm infrastructure within the limits Phase One and all Pond B4 
infrastructure. Phase One will provide three (3) storm sewer stubs for Future Phase Four 
connections located within East Caspian Avenue, South Jackson Gap Court and Warren 
Avenue. Based on the existing topography, portions of Future Phases Two and Four will 
flow towards Phase One. Erosion control measures will be placed along the boundary of 
Phase One to route flows towards local street right-of-ways.  

Phase Two will include all storm infrastructure within the limits of Phase Two, all Pond A1 
infrastructure and the Harvest Gulch infrastructure. There will be necessary storm 
infrastructure constructed through a portion of Phase Three to connect storm drain along 
Yale Avenue into the Pond A1 inflows. There will be two (2) storm sewer stubs for Future 
Phase Three located at East Harvard Avenue and East Harvard Place. Based on existing 
topography, a small portion of Future Phase Four will flow towards Phase Two. Erosion 
control measures will be placed along the boundary of Phase Two to route flows towards 
local street right-of-ways. 

Phase Three will build off the completed construction of Phase Two and the associated 
Phase Three flows will contribute to Pond A1’s tributary area. Based on the existing 
topography, a small portion of Future Phase Four will flow towards Phase Three. Erosion 
control measures will be placed along the boundary of Phase Three to route flows towards 
local street right-of-ways. Phase Four will complete the construction of Harvest Crossing 
Filing No. 3 and the flows will tie into the existing infrastructure completed as part of the 
Harvest Crossing Filing No. 1 Deevlopment. Please note, Interim Phasing Plans and 
Exhibits will be provided as part of the Civil Review Process along with the Final Drianage 
Plan and Report.  

B. Sub-Basin Description & E. Emergency Overflow Path 

A standalone Preliminary Drainage Plan has been provided in this submittal, to illustrate 
the sub-basins proposed with this project. Individual sub-basin details such as runoff, 
coefficient calculations, and imperviousness percentages are provided in Appendix C. The 
2-year and 100-year peak flows are provided below with full calculations provided in 
Appendix A. 
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On-Site Subbasins to Basin A 

Sub-basin A-2 

Sub-basin A-2 is 2.22 acres, located in the southwestern portion of the Site and is 
one of the 63 sub-basins on the Site that drains via public storm drains to Pond A 
along the southwestern boundary Site. This sub-basin flows to design point A2, 
which is a sump curb inlet. This sub-basin will utilize sheet flow and curb & gutter 
to facilitate flow to proposed public storm sewer.  

Design point A2 is a sump curb inlet, and the emergency overflow path was 
analyzed in the event of a 100-year storm with the inlet in a fully clogged condition. 
The stormwater will pond and overtop the roadway crown allowing water to flow to 
the next downstream inlet in the event of the 100-year storm in a fully clogged 
condition. Design point A2 is a sump curb inlet in series with design point A10. The 
A2 overflow weir was evaluated using the greater 100-year storm flow of the two 
areas, which was from design point A2 (10.07-cfs). The roadway crown was 
analyzed as an irregular broad crested weir with the breakout point at elevation 
5702.49’, the 100-year storm flow passes over the crown at a depth of 0.23’ 
resulting in an elevation of 5702.72’ providing more than one-foot of freeboard to 
the lowest point of entry to the nearest home (LPE: 5719.37). Please see Section 
A-A Emergency Overflow Weir computations in Appendix B that have been 
provided and the Overflow Weir Profile on Sheet 16 of the Preliminary Drainage 
Plan. The Preliminary Drainage Plan displays the ponding depth that would occur 
at the inlet in the fully clogged condition prior to the breakout point.  

Sub-basin A-4 

Sub-basin A-4 is 0.50 acres, located in the southwestern portion of the Site and is 
one of the 63 sub-basins on the Site that drains via public storm drains to Pond A 
along the southwestern boundary Site. This sub-basin flows to design point A4, 
which is a sump curb inlet. This sub-basin will utilize sheet flow and curb & gutter 
to facilitate flow to proposed public storm sewer.  

Design point A4 is a sump curb inlet, and the emergency overflow path was 
analyzed in the event of a 100-year storm with the inlet in a fully clogged condition. 
The stormwater will pond and overtop the sidewalk allowing water to flow directly 
in Pond A in the event of the 100-year storm in a fully clogged condition. Design 
point A4 is a sump curb inlet in series with design point A2 and A10. The A4 
overflow weir was evaluated using the greater 100-year storm flow of the three 
areas, which was from design point A2 (10.07-cfs). The sidewalk was analyzed as 
an irregular broad crested weir with the breakout point at elevation 5703.19’, the 
100-year storm flow passes over the crown at a depth of 0.27’ resulting in an 
elevation of 5703.42 providing more than one-foot of freeboard to the lowest point 
of entry to nearest the home (LPE: 5719.37). Please see Section B-B Emergency 
Overflow Weir computations in Appendix B that have been provided and the 
Overflow Weir Profile on Sheet 16 of the Preliminary Drainage Plan. The 
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Preliminary Drainage Plan displays the ponding depth that would occur at the inlet 
in the fully clogged condition prior to the breakout point.  

Sub-basin A-6  

Sub-basin A-6 is 1.33 acres, located in the southwestern portion of the Site and is 
one of the 63 sub-basins on the Site that drains via public storm drains to Pond A 
along the southwestern boundary Site. This sub-basin flows to design point A6, 
which is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & 
gutter to facilitate flow to proposed public storm sewer.  

Sub-basin A-8 

Sub-basin A-8 is 0.58 acres, located in the southwestern portion of the Site and is 
one of the 63 sub-basins on the Site that drains via public storm drains to Pond A 
along the southwestern boundary Site. This sub-basin flows to design point A8, 
which is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & 
gutter to facilitate flow to proposed public storm sewer.  

Sub-basin A-10 

Sub-basin A-10 is 1.68 acres, located in the southwestern portion of the Site and 
is one of the 63 sub-basins on the Site that drains via public storm drains to Pond 
A along the southwestern boundary Site. This sub-basin flows to design point A10, 
which is a sump curb inlet. This sub-basin will utilize sheet flow and curb & gutter 
to facilitate flow to proposed public storm sewer.  

Design point A10 is a sump curb inlet, and the emergency overflow path was 
analyzed in the event of a 100-year storm with the inlet in a fully clogged condition. 
The stormwater will pond and overtop the sidewalk allowing water to flow directly 
to sub-basin A2 in the event of the 100-year storm in a fully clogged condition. The 
A10 overflow weir was evaluated using the 100-year storm flow from design point 
A10 (9.32-cfs). The sidewalk was analyzed as an irregular broad crested weir with 
the breakout point at elevation 5717.46’, the 100-year storm flow passes over the 
crown at a depth of 0.34’ resulting in an elevation of 5717.80’ providing more than 
one-foot of freeboard to the lowest point of entry to the nearest home (LPE: 
5719.37). Please see Section C-C Emergency Overflow Weir computations in 
Appendix B that have been provided and the Overflow Weir Profile on Sheet 16 
of the Preliminary Drainage Plan. The Preliminary Drainage Plan displays the 
ponding depth that would occur at the inlet in the fully clogged condition prior to 
the breakout point.  

Sub-basin A-12 

Sub-basin A-12 is 0.1.36 acres, located in the southwestern portion of the Site and 
is one of the 63 sub-basins on the Site that drains via public storm drains to Pond 
A along the southern area Site. This sub-basin flows to design point A12, which is 
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an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer.  

Sub-basin A-14 

Sub-basin A-12 is 2.14 acres, located in the southwestern portion of the Site and 
is one of the 63 sub-basins on the Site that drains via public storm drains to Pond 
A along the southern area of the Site. This sub-basin flows to design point A14, 
which is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & 
gutter to facilitate flow to proposed public storm sewer.  

Sub-basin A-16 

Sub-basin A-16 is 0.14 acres, located in the southwestern portion of the Site and 
is one of the 63 sub-basins on the Site that drains via public storm drains to Pond 
A along the center of the Site. This sub-basin flows to design point A14, which is 
an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer.  

Sub-basin A-18 

Sub-basin A-18 is 0.14 acres, located in the southwestern portion of the Site and 
is one of the 63 sub-basins on the Site that drains via public storm drains to Pond 
A along the center of the Site. This sub-basin flows to design point A18, which is 
an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer.  

Sub-basin A-20 

Sub-basin A-18 is 1.14 acres, located in the southwestern portion of the Site and 
is one of the 63 sub-basins on the Site that drains via public storm drains to Pond 
A along the center of the Site. This sub-basin flows to design point A20, which is 
an area inlet. This sub-basin will utilize sheet flow and swale to facilitate flow to 
proposed public storm sewer.  

Design point A20 is an area inlet, and the emergency overflow path was analyzed 
in the event of 100-year storm with the inlet in a fully clogged condition. No 
upstream sub-basins contribute to the tributary area for the 100-year overflow 
section resulting in a total 100-year flow of 4.06-cfs at design point A20 that must 
pass the emergency overflow weir. The stormwater will pond and overtop the 
sidewalk allowing water to flow to the next downstream inlet in the event of the 
100-year storm in a fully clogged condition. The sidewalk was analyzed as an 
irregular broad crested weir with the breakout point at elevation 5730.00’, the 100-
year storm flow passes over the sidewalk at a depth of 0.35’ resulting in an 
elevation of 5730.35’ providing more than one-foot of freeboard to the lowest point 
of entry to nearest the home (LPE: 5731.85).  Please see Section D-D Emergency 
Overflow Weir computations in Appendix B that have been provided and the 
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Overflow Weir Profile on Sheet 16 of the Preliminary Drainage Plan. The 
Preliminary Drainage Plan displays the ponding depth that would occur at the inlet 
in the fully clogged condition prior to the breakout point.  

Sub-basin A-22 

Sub-basin A-22 is 0.95 acres, located in the western boundary of the Site and is 
one of the 63 sub-basins on the Site that drains via public storm drains to Pond A 
along the western boundary of the Site. This sub-basin flows to design point A22, 
which is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & 
gutter to facilitate flow to proposed public storm sewer.  

Sub-basin A-24 

Sub-basin A-24 is 1.72 acres, located in the western boundary of the Site and is 
one of the 63 sub-basins on the Site that drains via public storm drains to Pond A 
along the western boundary of the Site. This sub-basin flows to design point A24, 
which is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & 
gutter to facilitate flow to proposed public storm sewer.  

Sub-basin A-26 

Sub-basin A-26 is 0.29 acres, located in the western boundary of the Site and is 
one of the 63 sub-basins on the Site that drains via public storm drains to Pond A 
along the western boundary of the Site. This sub-basin flows to design point A26, 
which is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & 
gutter to facilitate flow to proposed public storm sewer.  

Sub-basin A-28 

Sub-basin A-28 is 1.80 acres, located in the western boundary of the Site and is 
one of the 63 sub-basins on the Site that drains via public storm drains to Pond A 
along the western boundary of the Site. This sub-basin flows to design point A28, 
which is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & 
gutter to facilitate flow to proposed public storm sewer.  

Sub-basin A-30 

Sub-basin A-30 is 1.57 acres, located in the western boundary of the Site and is 
one of the 63 sub-basins on the Site that drains via public storm drains to Pond A 
along the western boundary of the Site. This sub-basin flows to design point A30, 
which is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & 
gutter to facilitate flow to proposed public storm sewer.  

Sub-basin A-32 

Sub-basin A-32 is 0.18 acres, located in the western boundary of the Site and is 
one of the 63 sub-basins on the Site that drains via public storm drains to Pond A 
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along the western boundary of the Site. This sub-basin flows to design point A32, 
which is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & 
gutter to facilitate flow to proposed public storm sewer.  

Sub-basin A-34 

Sub-basin A-34 is 0.28 acres, located in the western area of the Site and is one of 
the 63 sub-basins on the Site that drains via public storm drains to Pond A along 
the western boundary of the Site. This sub-basin flows to design point A34, which 
is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer. 

Sub-basin A-36 

Sub-basin A-36 is 1.54 acres, located in the western area of the Site and is one of 
the 63 sub-basins on the Site that drains via public storm drains to Pond A along 
the western boundary of the Site. This sub-basin flows to design point A36, which 
is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer.  

 Sub-basin A-38 

Sub-basin A-38 is 0.91 acres, located in the western area of the Site and is one of 
the 63 sub-basins on the Site that drains via public storm drains to Pond A along 
the western boundary of the Site. This sub-basin flows to design point A38, which 
is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer.  

Sub-basin A-40 

Sub-basin A-40 is 0.36 acres, located in the western area of the Site and is one of 
the 63 sub-basins on the Site that drains via public storm drains to Pond A along 
the western boundary of the Site. This sub-basin flows to design point A40, which 
is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer.  

Sub-basin A-42 

Sub-basin A-42 is 1.15 acres, located in the central area of the Site and is one of 
the 63 sub-basins on the Site that drains via public storm drains to Pond A along 
the western boundary of the Site. This sub-basin flows to design point A42, which 
is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer.  

Sub-basin A-44 

Sub-basin A-44 is 1.84 acres, located in the central area of the Site and is one of 
the 63 sub-basins on the Site that drains via public storm drains to Pond A along 
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the western boundary of the Site. This sub-basin flows to design point A44, which 
is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer.  

Sub-basin A-46 

Sub-basin A-46 is 0.34 acres, located in the central area of the Site and is one of 
the 63 sub-basins on the Site that drains via public storm drains to Pond A along 
the western boundary of the Site. This sub-basin flows to design point A46, which 
is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer.  

Sub-basin A-48 

Sub-basin A-48 is 0.64 acres, located in the central area of the Site and is one of 
the 63 sub-basins on the Site that drains via public storm drains to Pond A within 
the center of the Site. This sub-basin flows to design point A48, which is an on-
grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to facilitate 
flow to proposed public storm sewer.  

Sub-basin A-50 

Sub-basin A-50 is 0.29 acres, located in the central area of the Site and is one of 
the 63 sub-basins on the Site that drains via public storm drains to Pond A within 
the center of the Site. This sub-basin flows to design point A50, which is an on-
grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to facilitate 
flow to proposed public storm sewer.  

Sub-basin A-52 

Sub-basin A-52 is 0.51 acres, located in the central area of the Site and is one of 
the 63 sub-basins on the Site that drains via public storm drains to Pond A within 
the center of the Site. This sub-basin flows to design point A52, which is an on-
grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to facilitate 
flow to proposed public storm sewer.  

Sub-basin A-54 

Sub-basin A-54 is 0.16 acres, located in the central area of the Site and is one of 
the 63 sub-basins on the Site that drains via public storm drains to Pond A within 
the center of the Site. This sub-basin flows to design point A54, which is an on-
grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to facilitate 
flow to proposed public storm sewer.  

Sub-basin A-56 

Sub-basin A-56 is 1.48 acres, located in the eastern portion of the Site and is one 
of the 63 sub-basins on the Site that drains via public storm drains to Pond A along 
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the southwestern boundary Site. This sub-basin flows to design point A56, which 
is a sump curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer.  

Design point A56 is a sump curb inlet, and the emergency overflow path was 
analyzed in the event of a 100-year storm with the inlet in a fully clogged condition. 
The stormwater will pond and overtop the roadway crown allowing water to flow to 
the next downstream inlet in the event of the 100-year storm in a fully clogged 
condition. The A56 overflow weir was evaluated using the 100-year storm flow 
(6.97-cfs). The roadway crown was analyzed as an irregular broad crested weir 
with the breakout point at elevation 5751.71, the 100-year storm flow passes over 
the crown at a depth of 0.36’ resulting in an elevation of 5752.07 providing more 
than one-foot of freeboard to the lowest point of entry to the nearest home (LPE: 
5753.97). Please see Section E-E Emergency Overflow Weir computations in 
Appendix B that have been provided and the Overflow Weir Profile on Sheet 16 
of the Preliminary Drainage Plan. The Preliminary Drainage Plan displays the 
ponding depth that would occur at the inlet in the fully clogged condition prior to 
the breakout point.  

Sub-basin A-58 

Sub-basin A-58 is 0.98 acres, located in the central area of the Site and is one of 
the 63 sub-basins on the Site that drains via public storm drains to Pond A within 
the center of the Site. This sub-basin flows to design point A58, which is an on-
grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to facilitate 
flow to proposed public storm sewer.  

Sub-basin A-60 

Sub-basin A-60 is 1.61 acres, located in the central area of the Site and is one of 
the 63 sub-basins on the Site that drains via public storm drains to Pond A within 
the center of the Site. This sub-basin flows to design point A60, which is an on-
grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to facilitate 
flow to proposed public storm sewer.  

Sub-basin A-62 

Sub-basin A-62 is 1.00 acres, located in the central area of the Site and is one of 
the 63 sub-basins on the Site that drains via public storm drains to Pond A within 
the center of the Site. This sub-basin flows to design point A62, which is an on-
grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to facilitate 
flow to proposed public storm sewer.  

Sub-basin A-64 

Sub-basin A-64 is 0.19 acres, located in the eastern boundary of the Site and is 
one of the 63 sub-basins on the Site that drains via public storm drains to Pond A 
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within the eastern edge of the Site. This sub-basin flows to design point A64, which 
is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer.  

Sub-basin A-66 

Sub-basin A-66 is 0.69 acres, located in the eastern boundary of the Site and is 
one of the 63 sub-basins on the Site that drains via public storm drains to Pond A 
within the eastern edge of the Site. This sub-basin flows to design point A66, which 
is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer.  

Sub-basin A-68 

Sub-basin A-66 is 0.16 acres, located in the center of the Site and is one of the 63 
sub-basins on the Site that drains via public storm drains to Pond A within the 
center of the Site. This sub-basin flows to design point A68, which is an on-grade 
curb inlet. This sub-basin will utilize sheet flow and curb & gutter to facilitate flow 
to proposed public storm sewer.  

Sub-basin A-70 

Sub-basin A-70 is 0.24 acres, located in the center of the Site and is one of the 63 
sub-basins on the Site that drains via public storm drains to Pond A within the 
center of the Site. This sub-basin flows to design point A70, which is an on-grade 
curb inlet. This sub-basin will utilize sheet flow and curb & gutter to facilitate flow 
to proposed public storm sewer.  

Sub-basin A-72 

Sub-basin A-72 is 1.41 acres, located in the center of the Site and is one of the 63 
sub-basins on the Site that drains via public storm drains to Pond A within the 
center of the Site. This sub-basin flows to design point A72, which is an on-grade 
curb inlet. This sub-basin will utilize sheet flow and curb & gutter to facilitate flow 
to proposed public storm sewer.  

Sub-basin A-74 

Sub-basin A-74 is 0.97 acres, located in the center of the Site and is one of the 63 
sub-basins on the Site that drains via public storm drains to Pond A within the 
center of the Site. This sub-basin flows to design point A74, which is an on-grade 
curb inlet. This sub-basin will utilize sheet flow and curb & gutter to facilitate flow 
to proposed public storm sewer.  

Sub-basin A-76 

Sub-basin A-76 is 0.15 acres, located in the eastern edge of the Site and is one of 
the 63 sub-basins on the Site that drains via public storm drains to Pond A within 
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the southeastern area of the Site. This sub-basin flows to design point A76, which 
is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer.  

Sub-basin A-78 

Sub-basin A-78 is 0.78 acres, located in the eastern edge of the Site and is one of 
the 63 sub-basins on the Site that drains via public storm drains to Pond A within 
the southeastern area of the Site. This sub-basin flows to design point A78, which 
is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer.  

Sub-basin A-80 

Sub-basin A-80 is 0.19 acres, located in the eastern edge of the Site and is one of 
the 63 sub-basins on the Site that drains via public storm drains to Pond A within 
the southeastern area of the Site. This sub-basin flows to design point A80, which 
is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer.  

Sub-basin A-82 

Sub-basin A-82 is 0.82 acres, located in the eastern edge of the Site and is one of 
the 63 sub-basins on the Site that drains via public storm drains to Pond A within 
the southeastern area of the Site. This sub-basin flows to design point A82, which 
is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer.  

Sub-basin A-84 

Sub-basin A-84 is 0.68 acres, located in the eastern edge of the Site and is one of 
the 63 sub-basins on the Site that drains via public storm drains to Pond A within 
the southeastern area of the Site. This sub-basin flows to design point A84, which 
is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer. 

Sub-basin A-86 

Sub-basin A-86 is 1.68 acres, located in the eastern portion of the Site and is one 
of the 63 sub-basins on the Site that drains via public storm drains to Pond A along 
the southwestern boundary Site. This sub-basin flows to design point A86, which 
is a sump curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer.  

Design point A86 is a sump curb inlet, and the emergency overflow path was 
analyzed in the event of a 100-year storm with the inlet in a fully clogged condition. 
The stormwater will pond and overtop the roadway crown allowing water to flow to 
the next downstream inlet in the event of the 100-year storm in a fully clogged 
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condition. The A86 overflow weir was evaluated using the 100-year storm flow 
(8.87-cfs). The roadway crown was analyzed as an irregular broad crested weir 
with the breakout point at elevation 5735.97, the 100-year storm flow passes over 
the crown at a depth of 0.32’ resulting in an elevation of 5736.29 providing more 
than one-foot of freeboard to the lowest point of entry to the nearest home (LPE: 
5738.61). Please see Section F-F Emergency Overflow Weir computations in 
Appendix B that have been provided and the Overflow Weir Profile on Sheet 16 
of the Preliminary Drainage Plan. The Preliminary Drainage Plan displays the 
ponding depth that would occur at the inlet in the fully clogged condition prior to 
the breakout point.  

Sub-basin A-88 

Sub-basin A-88 is 1.11 acres, located in the southeastern edge of the Site and is 
one of the 63 sub-basins on the Site that drains via public storm drains to Pond A 
within the southeastern area of the Site. This sub-basin flows to design point A88, 
which is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & 
gutter to facilitate flow to proposed public storm sewer. 

Sub-basin A-90 

Sub-basin A-90 is 0.30 acres, located in the southern area of the Site and is one 
of the 63 sub-basins on the Site that drains via public storm drains to Pond A within 
the southeastern area of the Site. This sub-basin flows to design point A90, which 
is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer. 

Sub-basin A-92 

Sub-basin A-92 is 0.63 acres, located in the southern area of the Site and is one 
of the 63 sub-basins on the Site that drains via public storm drains to Pond A within 
the southeastern area of the Site. This sub-basin flows to design point A92, which 
is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer. 

Sub-basin A-94 

Sub-basin A-94 is 0.59 acres, located in the southern area of the Site and is one 
of the 63 sub-basins on the Site that drains via public storm drains to Pond A within 
the southeastern area of the Site. This sub-basin flows to design point A94, which 
is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer. 

Sub-basin A-96 

Sub-basin A-96 is 0.20 acres, located in the southern area of the Site and is one 
of the 63 sub-basins on the Site that drains via public storm drains to Pond A within 
the southeastern area of the Site. This sub-basin flows to design point A96, which 
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is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer. 

Sub-basin A-98 

Sub-basin A-98 is 1.51 acres, located in the southern portion of the Site and is one 
of the 63 sub-basins on the Site that drains via public storm drains to Pond A along 
the southern boundary Site. This sub-basin flows to design point A98, which is a 
sump curb inlet. This sub-basin will utilize sheet flow and curb & gutter to facilitate 
flow to proposed public storm sewer.  

Design point A98 is a sump curb inlet, and the emergency overflow path was 
analyzed in the event of a 100-year storm with the inlet in a fully clogged condition. 
The stormwater will pond and overtop the roadway crown allowing water to flow to 
the next downstream inlet in the event of the 100-year storm in a fully clogged 
condition. Design point A98 is a sump curb inlet in series with design point A86. 
The A98 overflow weir was evaluated using the greater 100-year storm flow of the 
two areas, which was from design point A86 (8.87-cfs). The roadway crown was 
analyzed as an irregular broad crested weir with the breakout point at elevation 
5732.11’, the 100-year storm flow passes over the crown at a depth of 0.21’ 
resulting in an elevation of 5732.32’ providing more than one-foot of freeboard to 
the lowest point of entry to the nearest home (LPE: 5733.76).  Please see Section 
G-G Emergency Overflow Weir computations in Appendix B that have been 
provided and the Overflow Weir Profile on Sheet 16 of the Preliminary Drainage 
Plan. The Preliminary Drainage Plan displays the ponding depth that would occur 
at the inlet in the fully clogged condition prior to the breakout point.  

Sub-basin A-100 

Sub-basin A-100 is 1.37 acres, located in the southern portion of the Site and is 
one of the 63 sub-basins on the Site that drains via public storm drains to Pond A 
along the southern boundary Site. This sub-basin flows to design point A100, 
which is a sump curb inlet. This sub-basin will utilize sheet flow and curb & gutter 
to facilitate flow to proposed public storm sewer.  

Design point A100 is a sump curb inlet, and the emergency overflow path was 
analyzed in the event of a 100-year storm with the inlet in a fully clogged condition. 
The stormwater will pond and overtop the sidewalk allowing water to flow to the 
next downstream inlet in the event of the 100-year storm in a fully clogged 
condition. Design point A100 is a sump curb inlet in series with design point A86 
and A98. The A100 overflow weir was evaluated using the greater 100-year storm 
flow of the three areas, which was from design point A86 (8.87-cfs). The sidewalk 
was analyzed as an irregular broad crested weir with the breakout point at 
elevation 5732.10’, the 100-year storm flow passes over the crown at a depth of 
0.19’ resulting in an elevation of 5732.29’ providing more than one-foot of 
freeboard to the lowest point of entry to the nearest home (LPE: 5733.82). Please 
see Section H-H Emergency Overflow Weir computations in Appendix B that have 
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been provided and the Overflow Weir Profile on Sheet 16 of the Preliminary 
Drainage Plan. The Preliminary Drainage Plan displays the ponding depth that 
would occur at the inlet in the fully clogged condition prior to the breakout point.  

Sub-basin A-102 

Sub-basin A-102 is 0.15 acres, located in the southeastern edge of the Site and is 
one of the 63 sub-basins on the Site that drains via public storm drains to Pond A 
within the southeastern area of the Site. This sub-basin flows to design point A102, 
which is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & 
gutter to facilitate flow to proposed public storm sewer.  

Sub-basin A-104 

Sub-basin A-104 is 0.63 acres, located in the southeastern edge of the Site and is 
one of the 63 sub-basins on the Site that drains via public storm drains to Pond A 
within the southeastern area of the Site. This sub-basin flows to design point A104, 
which is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & 
gutter to facilitate flow to proposed public storm sewer.  

Sub-basin A-106 

Sub-basin A-106 is 2.68 acres, located in the southern portion of the Site and is 
one of the 63 sub-basins on the Site that drains via public storm drains to Pond A 
along the southern boundary Site. This sub-basin flows to design point A106, 
which is a sump curb inlet. This sub-basin will utilize sheet flow and curb & gutter 
to facilitate flow to proposed public storm sewer.  

Design point A106 is a sump curb inlet, and the emergency overflow path was 
analyzed in the event of a 100-year storm with the inlet in a fully clogged condition. 
The stormwater will pond and overtop the sidewalk allowing water to flow to the 
next downstream inlet in the event of the 100-year storm in a fully clogged 
condition. The A106 overflow weir was evaluated using the 100-year storm flow 
(13.21-cfs). The sidewalk was analyzed as an irregular broad crested weir with the 
breakout point at elevation 5733.22’, the 100-year storm flow passes over the 
crown at a depth of 0.36’ resulting in an elevation of 5733.58’ providing more than 
one-foot of freeboard to the lowest point of entry to the nearest home (LPE: 
5735.13). Please see Section I-I Emergency Overflow Weir computations in 
Appendix B that have been provided and the Overflow Weir Profile on Sheet 16 
of the Preliminary Drainage Plan. The Preliminary Drainage Plan displays the 
ponding depth that would occur at the inlet in the fully clogged condition prior to 
the breakout point.  

Sub-basin A-108 

Sub-basin A-108 is 0.68 acres, located in the eastern edge of the Site and is one 
of the 63 sub-basins on the Site that drains via public storm drains to Pond A within 
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the southeastern area of the Site. This sub-basin flows to design point A108, which 
is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer. 

Sub-basin A-110 

Sub-basin A-110 is 0.39 acres, located in the eastern edge of the Site and is one 
of the 63 sub-basins on the Site that drains via public storm drains to Pond A within 
the southeastern area of the Site. This sub-basin flows to design point A108, which 
is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer. 

Sub-basin A-112 

Sub-basin A-112 is 3.79 acres, located in the southern edge of the Site and is one 
of the 63 sub-basins on the Site that drains via public storm drains to Pond A within 
the southern area of the Site. This sub-basin flows to design point A112, which is 
an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer. 

Sub-basin A-114 

Sub-basin A-112 is 2.55 acres, located in the southern edge of the Site and is one 
of the 63 sub-basins on the Site that drains via public storm drains to Pond A within 
the southern area of the Site. This sub-basin flows to design point A114, which is 
an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer. 

Off-Site Subbasins to Basin A 

Sub-basin A-O1 

Sub-basin A-O1 is 11.71 acres, located in the southeastern edge of the Site and 
is one of the 63 sub-basins on the Site that drains via public storm drains to Pond 
A within the southern area of the Site. This sub-basin flows to design point A-O1, 
which is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & 
gutter to facilitate flow to proposed public storm sewer. 

Sub-basin A-O2 

Sub-basin A-O2 is 6.37 acres, located in the southeastern edge of the Site and is 
one of the 63 sub-basins on the Site that drains via public storm drains to Pond A 
within the southern area of the Site. This sub-basin flows to design point A-O2, 
which is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & 
gutter to facilitate flow to proposed public storm sewer. 
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Sub-basin A-O3 

Sub-basin A-O3 is 1.39 acres, located in the eastern edge of the Site and is one 
of the 63 sub-basins on the Site that drains via public storm drains to Pond A within 
the southern area of the Site. This sub-basin flows to design point A-O3, which is 
an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer. 

Sub-basin A-O4 

Sub-basin A-O4 is 4.42 acres, located in the eastern edge of the Site and is one 
of the 63 sub-basins on the Site that drains via public storm drains to Pond A within 
the southern area of the Site. This sub-basin flows to design point A-O4, which is 
an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer. 

Sub-basin A-O5 

Sub-basin A-O5 is 4.89 acres, located in the eastern edge of the Site and is one 
of the 63 sub-basins on the Site that drains via public storm drains to Pond A within 
the southern area of the Site. This sub-basin flows to design point A-O5, which is 
an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer. 

On-Site Subbasins to Basin B 

Sub-basin B-2 

Sub-basin B-2 is 0.69 acres, located in the northwestern portion of the Site and is 
one of the 25 sub-basins on the Site that drains via public storm drains to Pond B 
along the northwestern area of the Site. This sub-basin flows to design point B2, 
which is a sump curb inlet. This sub-basin will utilize sheet flow and curb & gutter 
to facilitate flow to proposed public storm sewer.  

Design point B2 is a sump curb inlet, and the emergency overflow path was 
analyzed in the event of a 100-year storm with the inlet in a fully clogged condition. 
The stormwater will pond and overtop the sidewalk allowing water to flow directly 
in Pond B in the event of the 100-year storm in a fully clogged condition. Design 
point B2 is a sump curb inlet in series with design point B4. The B2 overflow weir 
was evaluated using the greater 100-year storm flow of the two areas, which was 
from design point B4 (10.36-cfs). The sidewalk was analyzed as an irregular broad 
crested weir with the breakout point at elevation 5728.68’, the 100-year storm flow 
passes over the crown at a depth of 0.28’ resulting in an elevation of 5728.96 
providing more than one-foot of freeboard to the lowest point of entry to the nearest 
home (LPE: 5730.29). Please see Section J-J Emergency Overflow Weir 
computations in Appendix B that have been provided and the Overflow Weir 
Profile on Sheet 16 of the Preliminary Drainage Plan. The Preliminary Drainage 
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Plan displays the ponding depth that would occur at the inlet in the fully clogged 
condition prior to the breakout point.  

Sub-basin B-4 

Sub-basin B-4 is 2.14 acres, located in the northwestern portion of the Site and is 
one of the 26 sub-basins on the Site that drains via public storm drains to Pond B 
along the northwestern area of Site. This sub-basin flows to design point B4, which 
is a sump curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer.  

Design point B4 is a sump curb inlet, and the emergency overflow path was 
analyzed in the event of a 100-year storm with the inlet in a fully clogged condition. 
The stormwater will pond and overtop the crown of the road allowing water to flow 
to the next downstream inlet in the event of the 100-year storm in a fully clogged 
condition. The B4 overflow weir was evaluated using the 100-year storm flow 
(10.36-cfs). The crown was analyzed as an irregular broad crested weir with the 
breakout point at elevation 5728.54’, the 100-year storm flow passes over the 
crown at a depth of 0.24’ resulting in an elevation of 5728.78 providing more than 
one-foot of freeboard to the lowest point of entry to the nearest home (LPE: 
5730.29). Please see Section K-K Emergency Overflow Weir computations in 
Appendix B that have been provided and the Overflow Weir Profile on Sheet 16 
of the Preliminary Drainage Plan. The Preliminary Drainage Plan displays the 
ponding depth that would occur at the inlet in the fully clogged condition prior to 
the breakout point.  

Sub-basin B-6 

Sub-basin B-6 is 1.13 acres, located in the Northwestern edge of the Site and is 
one of the 26 sub-basins on the Site that drains via public storm drains to Pond B 
within the northwestern area of the Site. This sub-basin flows to design point B6, 
which is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & 
gutter to facilitate flow to proposed public storm sewer.  

Sub-basin B-8 

Sub-basin B-8 is 0.45 acres, located in the Northwestern edge of the Site and is 
one of the 26 sub-basins on the Site that drains via public storm drains to Pond B 
within the northwestern area of the Site. This sub-basin flows to design point B8, 
which is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & 
gutter to facilitate flow to proposed public storm sewer.  

Sub-basin B-10 

Sub-basin B-10 is 1.29 acres, located in the Northwestern edge of the Site and is 
one of the 26 sub-basins on the Site that drains via public storm drains to Pond B 
within the northwestern area of the Site. This sub-basin flows to design point B10, 
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which is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & 
gutter to facilitate flow to proposed public storm sewer.  

Sub-basin B-12 

Sub-basin B-12 is 1.13 acres, located in the Northwestern edge of the Site and is 
one of the 26 sub-basins on the Site that drains via public storm drains to Pond B 
within the northwestern area of the Site. This sub-basin flows to design point B12, 
which is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & 
gutter to facilitate flow to proposed public storm sewer.  

Sub-basin B-14 

Sub-basin B-14 is 1.89 acres, located in the Northwestern edge of the Site and is 
one of the 26 sub-basins on the Site that drains via public storm drains to Pond B 
within the northwestern area of the Site. This sub-basin flows to design point B14, 
which is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & 
gutter to facilitate flow to proposed public storm sewer.  

Sub-basin B-16 

Sub-basin B-16 is 0.42 acres, located in the Northwestern edge of the Site and is 
one of the 26 sub-basins on the Site that drains via public storm drains to Pond B 
within the northwestern area of the Site. This sub-basin flows to design point B16, 
which is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & 
gutter to facilitate flow to proposed public storm sewer.  

Sub-basin B-18 

Sub-basin B-18 is 0.31 acres, located in the Northwestern edge of the Site and is 
one of the 26 sub-basins on the Site that drains via public storm drains to Pond B 
within the northwestern area of the Site. This sub-basin flows to design point B18, 
which is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & 
gutter to facilitate flow to proposed public storm sewer.  

Sub-basin B-19 

Sub-basin B-19 is 0.36 acres, located in the Northwestern edge of the Site and is 
one of the 26 sub-basins on the Site that drains via public storm drains to Pond B 
within the northwestern area of the Site. This sub-basin flows to design point B19, 
which is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & 
gutter to facilitate flow to proposed public storm sewer.  

Sub-basin B-20 

Sub-basin B-20 is 1.59 acres, located in the southwestern portion of the Site and 
is one of the 26 sub-basins on the Site that drains via public storm drains to Pond 
A along the center of the Site. This sub-basin flows to design point B20, which is 
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an area inlet. This sub-basin will utilize sheet flow and swale to facilitate flow to 
proposed public storm sewer.  

Design point A20 is an area inlet, and the emergency overflow path was analyzed 
in the event of 100-year storm with the inlet in a fully clogged condition. No 
upstream sub-basins contribute to the tributary area for the 100-year overflow 
section resulting in a total 100-year flow of 5.41-cfs at design point A20 that must 
pass the emergency overflow weir. The stormwater will pond and overtop the 
sidewalk allowing water to flow to the next downstream inlet in the event of the 
100-year storm in a fully clogged condition. The sidewalk was analyzed as an 
irregular broad crested weir with the breakout point at elevation 5744.98’, the 100-
year storm flow passes over the sidewalk at a depth of 0.41’ resulting in an 
elevation of 5745.39’ providing more than one-foot of freeboard to the lowest point 
of entry to the nearest home (LPE: 5746.89). Please see Section L-L Emergency 
Overflow Weir computations in Appendix B that have been provided and the 
Overflow Weir Profile on Sheet 16 of the Preliminary Drainage Plan. The 
Preliminary Drainage Plan displays the ponding depth that would occur at the inlet 
in the fully clogged condition prior to the breakout point.  

Sub-basin B-22 

Sub-basin B-22 is 0.60 acres, located in the Northern area of the Site and is one 
of the 26 sub-basins on the Site that drains via public storm drains to Pond B within 
the northwestern area of the Site. This sub-basin flows to design point B22, which 
is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer.  

Sub-basin B-24 

Sub-basin B-24 is 2.14 acres, located in the northern portion of the Site and is one 
of the 26 sub-basins on the Site that drains via public storm drains to Pond B along 
the northwestern area of Site. This sub-basin flows to design point B24, which is a 
sump curb inlet. This sub-basin will utilize sheet flow and curb & gutter to facilitate 
flow to proposed public storm sewer.  

Design point B24 is a sump curb inlet, and the emergency overflow path was 
analyzed in the event of a 100-year storm with the inlet in a fully clogged condition. 
The stormwater will pond and overtop the crown of the road allowing water to flow 
to the next downstream inlet in the event of the 100-year storm in a fully clogged 
condition. The B24 overflow weir was evaluated using the 100-year storm flow 
(4.50-cfs). The crown was analyzed as an irregular broad crested weir with the 
breakout point at elevation 5749.40’, the 100-year storm flow passes over the 
crown at a depth of 0.29’ resulting in an elevation of 5749.69 providing more than 
one-foot of freeboard to the lowest point of entry to the nearest home (LPE: 
5751.64). Please see Section M-M Emergency Overflow Weir computations in 
Appendix B that have been provided and the Overflow Weir Profile on Sheet 16 
of the Preliminary Drainage Plan. The Preliminary Drainage Plan displays the 
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ponding depth that would occur at the inlet in the fully clogged condition prior to 
the breakout point.  

Sub-basin B-26 

Sub-basin B-26 is 0.61 acres, located in the Northern area of the Site and is one 
of the 26 sub-basins on the Site that drains via public storm drains to Pond B within 
the northwestern area of the Site. This sub-basin flows to design point B26, which 
is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer.  

Sub-basin B-28 

Sub-basin B-28 is 0.40 acres, located in the northern portion of the Site and is one 
of the 26 sub-basins on the Site that drains via public storm drains to Pond B along 
the northwestern area of Site. This sub-basin flows to design point B28, which is a 
sump curb inlet. This sub-basin will utilize sheet flow and curb & gutter to facilitate 
flow to proposed public storm sewer.  

Design point B28 is a sump curb inlet, and the emergency overflow path was 
analyzed in the event of a 100-year storm with the inlet in a fully clogged condition. 
The stormwater will pond and overtop the crown of the road allowing water to flow 
to the next downstream inlet in the event of the 100-year storm in a fully clogged 
condition. The B28 overflow weir was evaluated using the 100-year storm flow 
(2.39-cfs). The crown was analyzed as an irregular broad crested weir with the 
breakout point at elevation 5754.98’, the 100-year storm flow passes over the 
crown at a depth of 0.17’ resulting in an elevation of 5755.15 providing more than 
one-foot of freeboard to the lowest point of entry to the nearest home (LPE: 
5757.15). Please see Section N-N Emergency Overflow Weir computations in 
Appendix B that have been provided and the Overflow Weir Profile on Sheet 16 
of the Preliminary Drainage Plan. The Preliminary Drainage Plan displays the 
ponding depth that would occur at the inlet in the fully clogged condition prior to 
the breakout point.  

Sub-basin B-30 

Sub-basin B-30 is 0.50 acres, located in the Northern area of the Site and is one 
of the 26 sub-basins on the Site that drains via public storm drains to Pond B within 
the northwestern area of the Site. This sub-basin flows to design point B30, which 
is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer.  

Sub-basin B-32 

Sub-basin B-32 is 0.47 acres, located in the Northern area of the Site and is one 
of the 26 sub-basins on the Site that drains via public storm drains to Pond B within 
the northwestern area of the Site. This sub-basin flows to design point B32, which 
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is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer.  

Sub-basin B-34 

Sub-basin B-34 is 1.30 acres, located in the northern portion of the Site and is one 
of the 26 sub-basins on the Site that drains via public storm drains to Pond B along 
the northwestern area of Site. This sub-basin flows to design point B34, which is a 
sump curb inlet. This sub-basin will utilize sheet flow and curb & gutter to facilitate 
flow to proposed public storm sewer.  

Design point B34 is a sump curb inlet, and the emergency overflow path was 
analyzed in the event of a 100-year storm with the inlet in a fully clogged condition. 
The stormwater will pond and overtop the crown of the road allowing water to flow 
to the next downstream inlet in the event of the 100-year storm in a fully clogged 
condition. The B34 overflow weir was evaluated using the 100-year storm flow 
(6.88-cfs). The crown was analyzed as an irregular broad crested weir with the 
breakout point at elevation 5739.88’, the 100-year storm flow passes over the 
crown at a depth of 0.38’ resulting in an elevation of 5740.26 providing more than 
one-foot of freeboard to the lowest point of entry to the nearest home (LPE: 
5742.20). Please see Section O-O Emergency Overflow Weir computations in 
Appendix B that have been provided and the Overflow Weir Profile on Sheet 17 
of the Preliminary Drainage Plan. The Preliminary Drainage Plan displays the 
ponding depth that would occur at the inlet in the fully clogged condition prior to 
the breakout point.  

Sub-basin B-36 

Sub-basin B-36 is 0.24 acres, located in the Northern area of the Site and is one 
of the 26 sub-basins on the Site that drains via public storm drains to Pond B within 
the northwestern area of the Site. This sub-basin flows to design point B36, which 
is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer.  

Sub-basin B-38 

Sub-basin B-38 is 0.24 acres, located in the western portion of the Site and is one 
of the 26 sub-basins on the Site that drains via public storm drains to Pond B along 
the western area of the Site. This sub-basin flows to design point B38, which is a 
sump curb inlet. This sub-basin will utilize sheet flow and curb & gutter to facilitate 
flow to proposed public storm sewer.  

Design point B38 is a sump curb inlet, and the emergency overflow path was 
analyzed in the event of a 100-year storm with the inlet in a fully clogged condition. 
The stormwater will pond and overtop the crown of the road allowing water to flow 
directly to the next downstream inlet in the event of the 100-year storm in a fully 
clogged condition. Design point B38 is a sump curb inlet in series with design 
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point’s B42 and B48. The B38 overflow weir was evaluated using the greater 100-
year storm flow of the three areas, which was from design point B42 (8.37-cfs). 
The roadway crown was analyzed as an irregular broad crested weir with the 
breakout point at elevation 5723.70’, the 100-year storm flow passes over the 
crown at a depth of 0.21’ resulting in an elevation of 5723.91 providing more than 
one-foot of freeboard to the lowest point of entry to the nearest home (LPE: 
5726.20). Please see Section P-P Emergency Overflow Weir computations in 
Appendix B that have been provided and the Overflow Weir Profile on Sheet 17 
of the Preliminary Drainage Plan. The Preliminary Drainage Plan displays the 
ponding depth that would occur at the inlet in the fully clogged condition prior to 
the breakout point.  

Sub-basin B-40 

Sub-basin B-40 is 1.25 acres, located in the Northern area of the Site and is one 
of the 26 sub-basins on the Site that drains via public storm drains to Pond B within 
the northwestern area of the Site. This sub-basin flows to design point B40, which 
is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer.  

Sub-basin B-42 

Sub-basin B-42 is 1.49 acres, located in the western portion of the Site and is one 
of the 26 sub-basins on the Site that drains via public storm drains to Pond B along 
the northwestern area of Site. This sub-basin flows to design point B42, which is a 
sump curb inlet. This sub-basin will utilize sheet flow and curb & gutter to facilitate 
flow to proposed public storm sewer.  

Design point B42 is a sump curb inlet, and the emergency overflow path was 
analyzed in the event of a 100-year storm with the inlet in a fully clogged condition. 
The stormwater will pond and overtop the crown of the road allowing water to flow 
to the next downstream inlet in the event of the 100-year storm in a fully clogged 
condition. Design point B42 is a sump curb inlet in series with design points B48. 
The B36 overflow weir was evaluated using the greater 100-year storm flow of the 
two areas, which was from design point B42 (8.37-cfs). The crown was analyzed 
as an irregular broad crested weir with the breakout point at elevation 5724.10’, 
the 100-year storm flow passes over the crown at a depth of 0.33’ resulting in an 
elevation of 5724.43 providing more than one-foot of freeboard to the lowest point 
of entry to the nearest home (LPE: 5726.69). Please see Section Q-Q Emergency 
Overflow Weir computations in Appendix B that have been provided and the 
Overflow Weir Profile on Sheet 17 of the Preliminary Drainage Plan. The 
Preliminary Drainage Plan displays the ponding depth that would occur at the inlet 
in the fully clogged condition prior to the breakout point.  
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Sub-basin B-44 

Sub-basin B-44 is 0.32 acres, located in the western area of the Site and is one of 
the 26 sub-basins on the Site that drains via public storm drains to Pond B within 
the northwestern area of the Site. This sub-basin flows to design point B44, which 
is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer.  

Sub-basin B-46 

Sub-basin B-46 is 0.96 acres, located in the western area of the Site and is one of 
the 26 sub-basins on the Site that drains via public storm drains to Pond B within 
the northwestern area of the Site. This sub-basin flows to design point B46, which 
is an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer.  

Sub-basin B-48 

Sub-basin B-48 is 1.05 acres, located in the western portion of the Site and is one 
of the 26 sub-basins on the Site that drains via public storm drains to Pond B along 
the northwestern area of Site. This sub-basin flows to design point B48, which is a 
sump curb inlet. This sub-basin will utilize sheet flow and curb & gutter to facilitate 
flow to proposed public storm sewer.  

Design point B48 is a sump curb inlet, and the emergency overflow path was 
analyzed in the event of a 100-year storm with the inlet in a fully clogged condition. 
The stormwater will pond and overtop the crown of the road allowing water to flow 
to the next downstream inlet in the event of the 100-year storm in a fully clogged 
condition. The B48 overflow weir was evaluated using the 100-year storm flow 
(5.85-cfs). The crown was analyzed as an irregular broad crested weir with the 
breakout point at elevation 5724.10’, the 100-year storm flow passes over the 
crown at a depth of 0.33’ resulting in an elevation of 5724.43 providing more than 
one-foot of freeboard to the lowest point of entry to the nearest home (LPE: 
5733.27). Please see Section Q-Q Emergency Overflow Weir computations in 
Appendix B that have been provided and the Overflow Weir Profile on Sheet 17 
of the Preliminary Drainage Plan. The Preliminary Drainage Plan displays the 
ponding depth that would occur at the inlet in the fully clogged condition prior to 
the breakout point.  

On-Site Subbasins to Basin C 

Please Note: Filing No. 3 Basin C corresponds to Filing No.1 Basin OB, please see Table 
2: Filing No. 1 vs. Filing No. 3 Basin Summary that has been provided. 

Sub-basin C-2 

Sub-basin C-2 is 0.29 acres, located in the northeastern portion of the Site and is 
one of the 22 sub-basins on the Site that drains via public storm drains to existing 
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storm infrastructure at the intersection of Warren Av and Kewaunee St along the 
northeastern area of Site. This sub-basin flows to design point C48, which is a 
sump curb inlet. This sub-basin will utilize sheet flow and curb & gutter to facilitate 
flow to proposed public storm sewer.  

Design point B48 is a sump curb inlet, and the emergency overflow path was 
analyzed in the event of a 100-year storm with the inlet in a fully clogged condition. 
The stormwater will pond and overtop the crown of the road allowing water to flow 
to the next downstream inlet in the event of the 100-year storm in a fully clogged 
condition. Design point C2 is a sump curb inlet in series with design point’s C12, 
C18 and C24. The C2 overflow weir was evaluated using the greater 100-year 
storm flow of the three areas, which was from design point C18 (4.91-cfs). The 
crown was analyzed as an irregular broad crested weir with the breakout point at 
elevation 5730.96’, the 100-year storm flow passes over the crown at a depth of 
0.22’ resulting in an elevation of 5731.18 providing more than one-foot of freeboard 
to the lowest point of entry to the nearest home (LPE: 5734.85). Please see Section 
R-R Emergency Overflow Weir computations in Appendix B that have been 
provided and the Overflow Weir Profile on Sheet 17 of the Preliminary Drainage 
Plan. The Preliminary Drainage Plan displays the ponding depth that would occur 
at the inlet in the fully clogged condition prior to the breakout point.  

Sub-basin C-4 

Sub-basin C-4 is 1.40 acres, located in the eastern area of the Site and is one of 
the 22 sub-basins on the Site that drains via public storm drains to drains to existing 
storm infrastructure at the intersection of Warren Av and Kewaunee St along the 
northeastern area of Site. This sub-basin flows to design point C4, which is an on-
grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to facilitate 
flow to proposed public storm sewer. 

Sub-basin C-6 

Sub-basin C-6 is 1.10 acres, located in the eastern area of the Site and is one of 
the 22 sub-basins on the Site that drains via public storm drains to drains to existing 
storm infrastructure at the intersection of Warren Av and Kewaunee St along the 
northeastern area of Site. This sub-basin flows to design point C6, which is an on-
grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to facilitate 
flow to proposed public storm sewer. 

Sub-basin C-8 

Sub-basin C-8 is 0.45 acres, located in the eastern area of the Site and is one of 
the 22 sub-basins on the Site that drains via public storm drains to drains to existing 
storm infrastructure at the intersection of Warren Av and Kewaunee St along the 
northeastern area of Site. This sub-basin flows to design point C8, which is an on-
grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to facilitate 
flow to proposed public storm sewer. 
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Sub-basin C-10 

Sub-basin C-10 is 0.15 acres, located in the eastern area of the Site and is one of 
the 22 sub-basins on the Site that drains via public storm drains to drains to existing 
storm infrastructure at the intersection of Warren Av and Kewaunee St along the 
northeastern area of Site. This sub-basin flows to design point C10, which is an 
on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer. 

Sub-basin C-12 

Sub-basin C-12 is 0.73 acres, located in the eastern portion of the Site and is one 
of the 22 sub-basins on the Site that drains via public storm drains to existing storm 
infrastructure at the intersection of Warren Av and Kewaunee St along the 
northeastern area of Site. This sub-basin will utilize sheet flow and curb & gutter 
to facilitate flow to proposed public storm sewer. 

Design point C12 is a sump curb inlet, and the emergency overflow path was 
analyzed in the event of a 100-year storm with the inlet in a fully clogged condition. 
The stormwater will pond and overtop the crown of the road allowing water to flow 
to the next downstream inlet in the event of the 100-year storm in a fully clogged 
condition. The C12 overflow weir was evaluated using the 100-year storm flow 
(3.94-cfs). The crown was analyzed as an irregular broad crested weir with the 
breakout point at elevation 5744.14’, the 100-year storm flow passes over the 
crown at a depth of 0.25’ resulting in an elevation of 5744.39 providing more than 
one-foot of freeboard to the lowest point of entry to the nearest home (LPE: 
5746.31). Please see Section S-S Emergency Overflow Weir computations in 
Appendix B that have been provided and the Overflow Weir Profile on Sheet 17 
of the Preliminary Drainage Plan. The Preliminary Drainage Plan displays the 
ponding depth that would occur at the inlet in the fully clogged condition prior to 
the breakout point.  

Sub-basin C-14 

Sub-basin C-14 is 0.18 acres, located in the eastern area of the Site and is one of 
the 22 sub-basins on the Site that drains via public storm drains to drains to existing 
storm infrastructure at the intersection of Warren Av and Kewaunee St along the 
northeastern area of Site. This sub-basin flows to design point C14, which is an 
on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer. 

Sub-basin C-16 

Sub-basin C-16 is 0.73 acres, located in the eastern area of the Site and is one of 
the 22 sub-basins on the Site that drains via public storm drains to drains to existing 
storm infrastructure at the intersection of Warren Av and Kewaunee St along the 
northeastern area of Site. This sub-basin flows to design point C16, which is an 
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on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer. 

Sub-basin C-18 

Sub-basin C-18 is 0.93 acres, located in the eastern portion of the Site and is one 
of the 22 sub-basins on the Site that drains via public storm drains to existing storm 
infrastructure at the intersection of Warren Av and Kewaunee St along the 
northeastern area of Site. This sub-basin will utilize sheet flow and curb & gutter 
to facilitate flow to proposed public storm sewer. 

Design point C18 is a sump curb inlet, and the emergency overflow path was 
analyzed in the event of a 100-year storm with the inlet in a fully clogged condition. 
The stormwater will pond and overtop the crown of the road allowing water to flow 
to the next downstream inlet in the event of the 100-year storm in a fully clogged 
condition. The C18 overflow weir was evaluated using the 100-year storm flow 
(5.15-cfs). The crown was analyzed as an irregular broad crested weir with the 
breakout point at elevation 5744.14’, the 100-year storm flow passes over the 
crown at a depth of 0.25’ resulting in an elevation of 5744.39 providing more than 
one-foot of freeboard to the lowest point of entry to the nearest home (LPE: 
5750.87). Please see Section T-T Emergency Overflow Weir computations in 
Appendix B that have been provided and the Overflow Weir Profile on Sheet 17 
of the Preliminary Drainage Plan. The Preliminary Drainage Plan displays the 
ponding depth that would occur at the inlet in the fully clogged condition prior to 
the breakout point.  

Sub-basin C-20 

Sub-basin C-20 is 0.27 acres, located in the eastern area of the Site and is one of 
the 22 sub-basins on the Site that drains via public storm drains to drains to existing 
storm infrastructure at the intersection of Warren Av and Kewaunee St along the 
northeastern area of Site. This sub-basin flows to design point C-20, which is an 
on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer. 

Sub-basin C-22 

Sub-basin C-22 is 0.77 acres, located in the eastern area of the Site and is one of 
the 22 sub-basins on the Site that drains via public storm drains to drains to existing 
storm infrastructure at the intersection of Warren Av and Kewaunee St along the 
northeastern area of Site. This sub-basin flows to design point C-22, which is an 
on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer. 
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Sub-basin C-24 

Sub-basin C-24 is 0.28 acres, located in the eastern portion of the Site and is one 
of the 22 sub-basins on the Site that drains via public storm drains to existing storm 
infrastructure at the intersection of Warren Av and Kewaunee St along the 
northeastern area of Site. This sub-basin will utilize sheet flow and curb & gutter 
to facilitate flow to proposed public storm sewer. 

Design point C24 is a sump curb inlet, and the emergency overflow path was 
analyzed in the event of a 100-year storm with the inlet in a fully clogged condition. 
The stormwater will pond and overtop the crown of the road allowing water to flow 
to the next downstream inlet in the event of the 100-year storm in a fully clogged 
condition. The C24 overflow weir was evaluated using the 100-year storm flow 
(1.42-cfs). The crown was analyzed as an irregular broad crested weir with the 
breakout point at elevation 5751.29’, the 100-year storm flow passes over the 
crown at a depth of 0.12’ resulting in an elevation of 5751.41 providing more than 
one-foot of freeboard to the lowest point of entry to the nearest home (LPE: 
5754.64). Please see Section U-U Emergency Overflow Weir computations in 
Appendix B that have been provided and the Overflow Weir Profile on Sheet 17 
of the Preliminary Drainage Plan. The Preliminary Drainage Plan displays the 
ponding depth that would occur at the inlet in the fully clogged condition prior to 
the breakout point.  

Sub-basin C-26 

Sub-basin C-26 is 0.89 acres, located in the eastern area of the Site and is one of 
the 22 sub-basins on the Site that drains via public storm drains to drains to existing 
storm infrastructure at the intersection of Warren Av and Kewaunee St along the 
northeastern area of Site. This sub-basin flows to design point C-26, which is an 
on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer. 

Sub-basin C-28 

Sub-basin C-28 is 1.32 acres, located in the eastern area of the Site and is one of 
the 22 sub-basins on the Site that drains via public storm drains to drains to existing 
storm infrastructure at the intersection of Warren Av and Kewaunee St along the 
northeastern area of Site. This sub-basin flows to design point C-28, which is an 
on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer. 

Sub-basin C-30 

Sub-basin C-30 is 0.18 acres, located in the eastern area of the Site and is one of 
the 22 sub-basins on the Site that drains via public storm drains to drains to existing 
storm infrastructure at the intersection of Warren Av and Kewaunee St along the 
northeastern area of Site. This sub-basin flows to design point C-30, which is an 
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on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer. 

Sub-basin C-32 

Sub-basin C-32 is 0.87 acres, located in the eastern area of the Site and is one of 
the 22 sub-basins on the Site that drains via public storm drains to drains to existing 
storm infrastructure at the intersection of Warren Av and Kewaunee St along the 
northeastern area of Site. This sub-basin flows to design point C-32, which is an 
on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer. 

Sub-basin C-34 

Sub-basin C-34 is 0.49 acres, located in the eastern area of the Site and is one of 
the 22 sub-basins on the Site that drains via public storm drains to drains to existing 
storm infrastructure at the intersection of Warren Av and Kewaunee St along the 
northeastern area of Site. This sub-basin flows to design point C-34, which is an 
on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer. 

Sub-basin C-36 

Sub-basin C-36 is 0.53 acres, located in the eastern area of the Site and is one of 
the 22 sub-basins on the Site that drains via public storm drains to drains to existing 
storm infrastructure at the intersection of Warren Av and Kewaunee St along the 
northeastern area of Site. This sub-basin flows to design point C-36, which is an 
on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer. 

Sub-basin C-38 

Sub-basin C-38 is 0.18 acres, located in the eastern area of the Site and is one of 
the 22 sub-basins on the Site that drains via public storm drains to drains to existing 
storm infrastructure at the intersection of Warren Av and Kewaunee St along the 
northeastern area of Site. This sub-basin flows to design point C-38, which is an 
on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer. 

Sub-basin C-40 

Sub-basin C-40 is 0.74 acres, located in the eastern area of the Site and is one of 
the 22 sub-basins on the Site that drains via public storm drains to drains to existing 
storm infrastructure at the intersection of Warren Av and Kewaunee St along the 
northeastern area of Site. This sub-basin flows to design point C-40, which is an 
on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer. 
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Sub-basin C-42 

Sub-basin C-42 is 0.47 acres, located in the eastern area of the Site and is one of 
the 22 sub-basins on the Site that drains via public storm drains to drains to existing 
storm infrastructure at the intersection of Warren Av and Kewaunee St along the 
northeastern area of Site. This sub-basin flows to design point C-42, which is an 
on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer. 

Sub-basin C-44 

Sub-basin C-44 is 0.54 acres, located in the eastern area of the Site and is one of 
the 22 sub-basins on the Site that drains via public storm drains to drains to existing 
storm infrastructure at the intersection of Warren Av and Kewaunee St along the 
northeastern area of Site. This sub-basin flows to design point C-44, which is an 
on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer. 

On-Site Subbasins to Basin D 

Please Note: Filing No. 3 Basin D corresponds to Filing No.1 Basin OA2, please see Table 
2: Filing No. 1 vs. Filing No. 3 Basin Summary that has been provided. 

Sub-basin D-2 

Sub-basin D-2 is 0.29 acres, located in the north portion of the Site and is one of 
the 14 sub-basins on the Site that drains via public storm drains to existing storm 
infrastructure at the intersection of Warren Av and S Jackson Gap along the north 
area of Site. This sub-basin flows to design point D2, which is a sump curb inlet. 
This sub-basin will utilize sheet flow and curb & gutter to facilitate flow to proposed 
public storm sewer.  

Design point D2 is a sump curb inlet, and the emergency overflow path was 
analyzed in the event of a 100-year storm with the inlet in a fully clogged condition. 
The stormwater will pond and overtop the crown of the road allowing water to flow 
to the next downstream inlet in the event of the 100-year storm in a fully clogged 
condition. Design point D2 is a sump curb inlet in series with design point’s D18 
and D28. The D2 overflow weir was evaluated using the greater 100-year storm 
flow of the three areas, which was from design point D28 (7.07-cfs). The crown 
was analyzed as an irregular broad crested weir with the breakout point at 
elevation 5727.64’, the 100-year storm flow passes over the crown at a depth of 
0.20’ resulting in an elevation of 5727.84 providing more than one-foot of freeboard 
to the lowest point of entry to the nearest home (LPE: 5729.89). Please see Section 
V-V Emergency Overflow Weir computations in Appendix B that have been 
provided and the Overflow Weir Profile on Sheet 17 of the Preliminary Drainage 
Plan. The Preliminary Drainage Plan displays the ponding depth that would occur 
at the inlet in the fully clogged condition prior to the breakout point.  
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Sub-basin D-4 

Sub-basin D-4 is 0.78 acres, located in the northern area of the Site and is one of 
the 14 sub-basins on the Site that drains via public storm drains to drains to existing 
storm infrastructure at the intersection of Warren Av and S Jackson Gap along the 
northern area of Site. This sub-basin flows to design point D4, which is an on-
grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to facilitate 
flow to proposed public storm sewer. 

Sub-basin D-6 

Sub-basin D-6 is 0.79 acres, located in the northern area of the Site and is one of 
the 14 sub-basins on the Site that drains via public storm drains to drains to existing 
storm infrastructure at the intersection of Warren Av and S Jackson Gap along the 
northern area of Site. This sub-basin flows to design point D6, which is an on-
grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to facilitate 
flow to proposed public storm sewer. 

Sub-basin D-8 

Sub-basin D-8 is 0.76 acres, located in the northern area of the Site and is one of 
the 14 sub-basins on the Site that drains via public storm drains to drains to existing 
storm infrastructure at the intersection of Warren Av and S Jackson Gap along the 
northern area of Site. This sub-basin flows to design point D8, which is an on-
grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to facilitate 
flow to proposed public storm sewer. 

Sub-basin D-10 

Sub-basin D-10 is 0.57 acres, located in the northern area of the Site and is one 
of the 14 sub-basins on the Site that drains via public storm drains to drains to 
existing storm infrastructure at the intersection of Warren Av and S Jackson Gap 
along the northern area of Site. This sub-basin flows to design point D10, which is 
an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer. 

Sub-basin D-12 

Sub-basin D-12 is 1.71 acres, located in the northern area of the Site and is one 
of the 14 sub-basins on the Site that drains via public storm drains to drains to 
existing storm infrastructure at the intersection of Warren Av and S Jackson Gap 
along the northern area of Site. This sub-basin flows to design point D12, which is 
an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer. 
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Sub-basin D-14 

Sub-basin D-14 is 0.45 acres, located in the northern area of the Site and is one 
of the 14 sub-basins on the Site that drains via public storm drains to drains to 
existing storm infrastructure at the intersection of Warren Av and S Jackson Gap 
along the northern area of Site. This sub-basin flows to design point D14, which is 
an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer. 

Sub-basin D-16 

Sub-basin D-16 is 0.66 acres, located in the northern area of the Site and is one 
of the 14 sub-basins on the Site that drains via public storm drains to drains to 
existing storm infrastructure at the intersection of Warren Av and S Jackson Gap 
along the northern area of Site. This sub-basin flows to design point D16, which is 
an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer. 

Sub-basin D-18 

Sub-basin D-18 is 0.64 acres, located in the north portion of the Site and is one of 
the 14 sub-basins on the Site that drains via public storm drains to existing storm 
infrastructure at the intersection of Warren Av and S Jackson Gap along the north 
area of Site. This sub-basin flows to design point D18, which is a sump curb inlet. 
This sub-basin will utilize sheet flow and curb & gutter to facilitate flow to proposed 
public storm sewer.  

Design point D18 is a sump curb inlet, and the emergency overflow path was 
analyzed in the event of a 100-year storm with the inlet in a fully clogged condition. 
The stormwater will pond and overtop the crown of the road allowing water to flow 
to the next downstream inlet in the event of the 100-year storm in a fully clogged 
condition. The D18 overflow weir was evaluated using the 100-year storm flow 
(4.18-cfs). The crown was analyzed as an irregular broad crested weir with the 
breakout point at elevation 5748.90’, the 100-year storm flow passes over the 
crown at a depth of 0.26’ resulting in an elevation of 5749.16 providing more than 
one-foot of freeboard to the lowest point of entry to the nearest home (LPE: 
5751.75). Please see Section W-W Emergency Overflow Weir computations in 
Appendix B that have been provided and the Overflow Weir Profile on Sheet 17 
of the Preliminary Drainage Plan. The Preliminary Drainage Plan displays the 
ponding depth that would occur at the inlet in the fully clogged condition prior to 
the breakout point.  

Sub-basin D-20 

Sub-basin D-20 is 0.20 acres, located in the northern area of the Site and is one 
of the 14 sub-basins on the Site that drains via public storm drains to drains to 
existing storm infrastructure at the intersection of Warren Av and S Jackson Gap 
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along the northern area of Site. This sub-basin flows to design point D20, which is 
an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer. 

Sub-basin D-22 

Sub-basin D-22 is 2.33 acres, located in the northern area of the Site and is one 
of the 14 sub-basins on the Site that drains via public storm drains to drains to 
existing storm infrastructure at the intersection of Warren Av and S Jackson Gap 
along the northern area of Site. This sub-basin flows to design point D22, which is 
an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer. 

Sub-basin D-24 

Sub-basin D-24 is 2.53 acres, located in the northern area of the Site and is one 
of the 14 sub-basins on the Site that drains via public storm drains to drains to 
existing storm infrastructure at the intersection of Warren Av and S Jackson Gap 
along the northern area of Site. This sub-basin flows to design point D24, which is 
an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer. 

Sub-basin D-26 

Sub-basin D-26 is 2.53 acres, located in the northern area of the Site and is one 
of the 14 sub-basins on the Site that drains via public storm drains to drains to 
existing storm infrastructure at the intersection of Warren Av and S Jackson Gap 
along the northern area of Site. This sub-basin flows to design point D26, which is 
an on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer. 

Sub-basin D-28 

Sub-basin D-18 is 0.64 acres, located in the north portion of the Site and is one of 
the 14 sub-basins on the Site that drains via public storm drains to existing storm 
infrastructure at the intersection of Warren Av and S Jackson Gap along the north 
area of Site. This sub-basin flows to design point D18, which is a sump area inlet. 
This sub-basin will utilize sheet flow and swales to facilitate flow to proposed public 
storm sewer.  

Design point D28 is a sump area inlet, and the emergency overflow path was 
analyzed in the event of a 100-year storm with the inlet in a fully clogged condition. 
The stormwater will pond and overtop the sidewalk road allowing water to flow to 
the next downstream inlet in the event of the 100-year storm in a fully clogged 
condition. The D28 overflow weir was evaluated using the 100-year storm flow 
(7.07-cfs). The sidewalk was analyzed as an irregular broad crested weir with the 
breakout point at elevation 5737.74’, the 100-year storm flow passes over the 
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crown at a depth of 0.37’ resulting in an elevation of 5738.11 providing more than 
one-foot of freeboard to the lowest point of entry to the nearest home (LPE: 
5741.44). Please see Section X-X Emergency Overflow Weir computations in 
Appendix B that have been provided and the Overflow Weir Profile on Sheet 17 
of the Preliminary Drainage Plan. The Preliminary Drainage Plan displays the 
ponding depth that would occur at the inlet in the fully clogged condition prior to 
the breakout point.  

On-Site Subbasins to Basin E 

Please Note: Filing No. 3 Basin E corresponds to Filing No.1 Basin OA1, please see Table 
2: Filing No. 1 vs. Filing No. 3 Basin Summary that has been provided. 

Sub-basin E-2 

Sub-basin E-2 is 1.89 acres, located in the Northwestern area of the Site and is 
one of the 3 sub-basins on the Site that drains via public storm drains to drains to 
existing storm infrastructure at the intersection of Warren Av and S Ider way along 
the northwestern area of Site. This sub-basin flows to design point E2, which is an 
on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer. 

Sub-basin E-4 

Sub-basin E-4 is 1.32 acres, located in the Northwestern area of the Site and is 
one of the 3 sub-basins on the Site that drains via public storm drains to drains to 
existing storm infrastructure at the intersection of Warren Av and S Ider way along 
the northwestern area of Site. This sub-basin flows to design point E4, which is an 
on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer. 

Sub-basin E-6 

Sub-basin E-6 is 1.63 acres, located in the Northwestern area of the Site and is 
one of the 3 sub-basins on the Site that drains via public storm drains to drains to 
existing storm infrastructure at the intersection of Warren Av and S Ider way along 
the northwestern area of Site. This sub-basin flows to design point E6, which is an 
on-grade curb inlet. This sub-basin will utilize sheet flow and curb & gutter to 
facilitate flow to proposed public storm sewer. 
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Table 2: Filing No. 1 vs. Filing No. 3 Basin Summary 

Basin ID Area (AC) C2 C100 Q2 (CFS) Q100 (CFS) 

C (Filing No. 3) 13.48 0.57 0.77 18.69 73.53 

OB (Filing No. 1) 16.14 0.39 0.60 15.03 61.97 

D (Filing No. 3) 12.38 0.51 0.74 18.09 67.47 

OA2 (Filing No. 1) 13.37 0.33 0.62 10.94 54.79 

E (Filing No. 3) 4.85 0.58 0.78 8.22 26.90 

OA1 (Filing No. 1) 4.17 0.39 0.59 3.67 14.75 

 

Off-Site Subbasins to Offsite 

Sub-basin O-01 

Sub-basin O-01 is 13.41 acres, located in the Southwestern area of the Site and 
is one of the 1 sub-basins on the Site that drains via sheet flow to existing swale. 
This sub-basin flows to design point O-01, which is an existing channel. 

C. TOD & Urban Centers 

Not Applicable 

D. Detention Ponds Location & Outfalls 

The proposed drainage of the Project will adhere to the existing drainage pattern of the 
Site. The stormwater onsite is split roughly through the center with a highpoint located 
from south to north and the majority of it will either flow west (Basin B4) or south (Basin 
A1) collected by inlets and piped west or south. The portion of the Site that flows west 
through the proposed pipe network is routed via proposed roads to the west and outfall 
into a detention pond (Pond B4). Pond B4 will control the outlet of flow into an existing 
storm network discharging to Murphy Creek, following historic drainage patterns. The 
remaining majority of the stormwater will flow south into a detention pond (Pond A1) 
immediately to the southeast corner of Harvest Road and Yale Avenue. Pond A1 will 
control the outlet of flow into a proposed storm network discharging to Murphy Creek, 
following historic drainage patterns. Both detention ponds will detain flows before 
releasing through an outlet structure at flow rates required by the Criteria and Manual.  

Onsite flows within Basins A1 and B4 will be conveyed via public storm drain to the 
proposed detention ponds located in the southeast corner and along the western boundary 
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of the Site. Basin A1 has a total tributary area of 88.01 acres with an imperviousness of 
46.01%. Pond A1 has been sized to attenuate the WQCV, EURV and 100-year events, 
providing 9.324 acre-feet of storage. Basin B4 has a total tributary area of 23.14 acres 
with an imperviousness of 63.60%. Pond B4 has been sized to attenuate the WQCV, 
EURV and 100-year events, providing 2.545 acre-feet of storage. 

After the water has been detained, Pond A1 will be routed into the proposed Harvest Gulch 
channel located to the south of the pond, ultimately discharging into Murphy Creek through 
the development to the west. Note, the maximum release rate for Pond A1 using MHFD 
release rate computation methods was calculated to be 136.22 cfs however, the maximum 
release rate per the MDR is 72.70 cfs and will be met. The emergency overflow route for 
Pond A1 continues into the proposed Harvest Gulch channel. After the water has been 
detained, Pond B4 will be routed into an existing storm drain routing the outfall flows to 
development to the west of the Site ultimately discharging into Murphy Creek. The existing 
storm drain will be constructed as part of the adjacent Murphy Creek Filing No. 9 
Development. Note, that the maximum release rate of 38.51 cfs for Pond B4 was 
calculated using MHFD release rate computation methods however, the maximum release 
rate of 21.70 cfs will be met per the MDR. Both Ponds will incorporate the use of forebay 
structures, trickle channels and micropools designed in accordance with the manual. 
Ponds A1 and B4 will retain the WQCV for at least 40 hrs along with the EURV and 100-
year for 72 hrs. Preliminary sizing calculations for both of the detention ponds are provided 
in Appendix B. 

E. Emergency Overflow Path for Sumps  

Included in Section 2.A.D with discussion of overflow paths for sumps within each sub-
basin description. 

F. Solutions to Problems Encountered 

No additional solutions to note. 

G. Permanent BMPs 

Not Applicable 

H. Open Channels 

Harvest Gulch 

The High-Functioning Low-Maintenance Design Method for the proposed channel 
(Harvest Gulch) in Harvest Crossing, Filing No. 3 was sized using the criteria in Mile High 
Flood District (MHFD) Vol. 1, Chapters 7 & 8. The preliminary channel design adheres to 
MHFD Chapter 8, Table 8-3 “Design parameter for naturalized channels.” The cross-
section of the channel was sized using the maximum tributary area for the entire length. 
The areas tributary to the channel are as follows: Pond A1 and O-O1, resulting in a total 
of acres. The tributary area results in the following storm event flow values: 
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Table 3: Harvest Gulch Design Flows 

Design Storm 
Event 

Pond A Total 
Inflow (CFS) 

O-O1 Flow 
(CFS) 

Gulch Design 
Flow (CFS) 

2-Year 49.90 1.31 51.21 

5-Year 81.10 3.42 84.52 

10-Year 115.40 7.98 123.38 

100-Year 289.70 49.46 339.16 

The bankfull channel was sized using the greater value of 70% of the 2-Year Storm Event 
Flow (35.85 CFS) or 10% of the 100-Year Storm Event Flow (33.92 CFS) per MHFD 
Chapter 8, Section 5.3. The bankfull channel was sized using MHFD Equation 8-2 with 
the three bankfull channels assessed: 

o Wide Bankfull Channel = 16.17’ 
o Average Bankfull Channel = 12.57’ 
o Narrow Bankfull Channel = 8.98’ 

In an effort to minimize the increased channel size throughout the Site, the narrow bankfull 
channel was selected. A bankfull channel cross-section was then developed to adhere to 
MHFD  Chapter 8, Table 8-2 “Minimum dimension for naturalized channels” and to adhere 
to MHFD Chapter 8, Equation 8-3 “Mean Depth Ratio.” The bankfull channel dimensions 
that convey 70% of the 2-Year Storm Event Flow and adhere to the above criteria is as 
follows: 

o 16.0’ Bottom Width 
o 1.33’ Depth with 2.5:1 Side Slopes 
o 22.65’ Top Width 
o Maximum 0.20% Slope 
o Manning’s for Native Grass = 0.050 per MHFD Table 8-5, Recommend 

Values When Assessing Water Surface Elevation and Water Depth 

This bankfull channel section conveys the bankfull channel design flow at a depth of 1.317’ 
and a velocity of 1.41 FPS. The bankfull section Mean Depth Ratio (MDR) is 22.65’/1.33’ 
= 17.03, which is greater than the minimum MDR of 9. The minimum floodplain terrace for 
a 1.5-ft bankfull channel depth is an average of 10’ for each side of the floodplain, therefore 
the minimum of 10’ on each side was used for the channel with maximum channel side 
slopes of 4:1. The full channel section was assessed for the 5-Year, 10-Year and 100-
Year Storm Events: 
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Table 4: Harvest Gulch Storm Event Results 

Storm Event Flow (CFS) Total 
Depth (FT) 

Depth above 
Bankfull (FT) 

Velocity (FPS) 

5-Year 84.52 2.01 0.68 1.48 

10-Year 123.38 2.33 1.00 1.68 

100-Year 339.16 3.61 2.28 2.34 

The floodplain terrace meets adheres to the floodplain depth less than two (2) times the 
bankfull depth for the flood prone water surface. The two times bankfull depth results in 
the flood prone channel width at 63.93’ for the channel. The entrenchment ratio defined 
by MHFD Chapter 8, Equation 8-4 is equal to the flood prone channel width divided by the 
bankfull channel width. The entrenchment ratio for the proposed channel is 3.99 
(63.93’/16.0’=3.99) which adheres to the minimum of three.  

The sinuosity of the channel was determined using factors defined in MHFD Chapter 8. 
The radius of curvature selected was 40’ exceeding the minimum of 2.5 times the bankfull 
channel width (equaling 16.0’). The bankfull sinuosity defined in MHFD Chapter 8, 
Equation 8-5 as the bankfull channel length (actual length of the channel centerline) 
divided by the valley length (length measure along the valley – in our case is straight line 
culvert to culvert). The sinuosity needs to be between 1.1 and 1.3, using the radius of 
curvature of 40’, the resulting bankfull channel length is 994’ while the valley length is 820’ 
resulting in a sinuosity of 1.21 adhering to the design criteria.  
 

The final channel design is as follows: 

• Bankfull Channel 
o 16.0’ Bottom Width 
o 1.33’ Depth with 2.5:1 Side Slopes 
o 22.65’ Top Width 

• Floodplain Terrace 
o 10’ on Each Side of the Bankfull Channel (Total Width of 42.65’ at 

floodplain terrace) 
o 4:1 Side Slopes for Minimum 3’ Depth 

• Channel  
o 0.20% Slope 
o Manning’s = 0.050 for Native Grass per MHFD Table 8-5, Recommend 

Values When Assessing Water Surface Elevation and Water Depth 
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Table 5: Harvest Gulch Design Parameters for Naturalized Channels 

Design Parameter Required Value Design Value 
Max. 100-year depth outside of bankfull 
channel 

5 FT 2.08 FT 

Roughness Values Per Table 8-5 
0.050 for Native 

Grass 

Max. 5-Year Velocity, Main Channel 
(within bankfull channel width) 

5 FPS 1.48 FPS 

Max. 100-Year Velocity, Main Channel 
(within bankfull channel width) 

7 FPS 2.34 FPS 

Froude No., 5-Year, Main Channel 
(within bankfull channel width) 

0.7 
Final Drainage 

Report 

Froude No., 100-Year, Main Channel 
(within bankfull channel width) 

0.8 
Final Drainage 

Report 

Max. Shear Stress, 100-Year, Main 
Channel (withing bankfull channel width) 

1.2 lb/sf 
Final Drainage 

Report 

Min. bankfull capacity of bankfull channel 
70% of 2-Year Discharge or 
10% of 100-Year Discharge, 

whichever is greater 
35.85 CFS 

Min. bankfull channel geometry Per Table 8-2 
16.0’ Bottom Width 

1.33’ Depth 
22.65’ Top Width 

Min. bankfull channel width/depth ratio 
(Equation 8-3) 

9 17.03 

Min. entrenchment ratio 
(Equation 8-4) 

3 3.99 

Max. longitudinal slope of low flow 
channel (assuming unlined, unvegetated 
low flow channel) 

0.20% 0.20% 

Bankfull channel sinuosity (Equation 8-5) 1.1 to 1.3 1.21 

Max. overbank side slope 4 (H): 1 (V) 4 (H): 1 (V) 

Max. bankfull side slope 2.5 (H): 1 (V) 2.5 (H): 1 (V) 

Min. radius of curvature 2.5 times top width 
40’ (2.50 times top 

width) 

 

Swale B20 

Swale B20 is a triangular swale collecting overland flow from sub-basin B20, the 
neighborhood park located in the northern central portion of the Site. Swale B20 will flow 
from North to South to design point B20, which is a sump grate inlet ultimately discharging 
to a concrete forebay in Pond B4. Swale B20 was designed using Bentleys FlowMaster 
and sized to convey the 100-year design storm. Swale B20 has a bottom slope of 2.00% 
with 5:1 maximum side slopes and total depth of 1.33’. The total amount of flow conveyed 
in the 100-year storm is 5.41-cfs resulting in a 100-year flow depth of 0.32’. Please see 
the Swale B20 computations in Appendix B that have been provided and the Open 
Channel Cross Sections on Sheet 17 of the Preliminary Drainage Plan.  
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I. Roadside Ditch Stabilization & J. Outfall Systems Plan Requirements 

Not Applicable 

K. Additional Info – Water Quality and Detention 

The site is proposing two on-site facilities, Ponds A1 & B4, will be designed as full 
spectrum extended detention ponds to provide water quality and detention for Basins A1 
& B4, respectively. The ponds were sized using MHFD-Detention v. 4.05. Below is a 
summary of the required versus provided ponds volumes and release rates, the 
preliminary detention sizing calculations for Ponds A1 & B4 are included in Appendices 
A & B. 

Table 6: Pond Properties Summary 

 Pond A1 Pond B4 

Area 88.01 Acres 23.14 Acres 

Imperviousness 46.01 % 63.60 % 

Pond A1 Summary 

Description Required Provided 

WQCV 1.435 AC-FT 1.441 AC-FT 

EURV 3.806 AC-FT 3.812 AC-FT 

100-Yr Detention Volume 7.374 AC-FT 9.324 AC-FT 

100-Yr Release Rate 72.70 CFS 69.20 CFS 

Pond B4 Summary 

Description Required Provided 

WQCV 0.480 AC-FT 0.482 AC-FT 

EURV 1.419 AC-FT 1.421 AC-FT 

100-Yr Detention Volume 2.435 AC-FT 2.545 AC-FT  

100-Yr Release Rate 21.70 CFS 21.40 CFS 
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K. Additional Information – Maintenance and Access of Drainage Facilities   

Per conversations with the City of Aurora, both Ponds A1 and B4 are private, but 
will be maintained by the Metro District. The property owner is responsible for 
maintaining the proposed storm infrastructure within the property.  

The maintenance access for Pond A1 will occur from the north side of the pond 
around the perimeter of the entire pond providing access to all three (3) proposed 
concrete forebays and proposed outlet structure. The access road will connect to 
East Yale Avenue to the north. Maintenance access to the pond bottom is provided 
along a gravel path this is designed to accordance with the criteria, having 
minimum width of 12’ and a maximum longitudinal slope of 10%. Please see 
Appendix C for the exhibit that shows that a tandem axle dump truck can 
adequately maneuver the proposed Pond A1 maintenance path. The outfall for the 
pond includes proposed storm sewer that discharges into the proposed Harvest 
Gulch. 

The maintenance access road for Pond B4 will occur from both the east and west 
sides of the pond. The maintenance access road travels around the perimeter of 
the pond to the south providing access to both proposed concrete forebays and 
proposed outlet structure. The access road will connect to Harvest Road to the 
west and connect to South Ider Way to the east. Maintenance access to the pond 
bottom is provided along a gravel path this is designed to accordance with the 
criteria, having minimum width of 12’ and a maximum longitudinal slope of 10%. 
Please see Appendix C for the exhibit that shows that a tandem axle dump truck 
can adequately maneuver the proposed Pond B4 maintenance path. The outfall 
for the pond includes proposed storm sewer that is conveyed along Harvest Road 
into an existing storm drain network and discharges into Murphy Creek. 
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E. Conclusion 

1. Compliance with Standards  

The project complies with the City of Aurora criteria for storm drainage design.  City of 
Aurora Storm Drainage Design and Technical Criteria and the Urban Storm Drainage 
Criteria Manual Volumes 1, 2, and 3 have been adhered to in the design of the storm 
sewer system as well as Best Management Practices.  

2. Summary of Concept 

The project’s runoff generated within the site will be collected using curb and gutter, 
swales, sheet flow and storm drain systems that will convey stormwater runoff to the 
proposed ponds, Pond A1 and Pond B4. Stormwater will be detained and released at 
a rate consistent with MHFD and City of Aurora Criteria Manual to the existing swale 
and storm drain system and comply with the applicable master plans and outfall 
systems planning studies as noted previously in this report. 
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Appendix A – Hydrologic Computations 
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PROJECT NAME: Harvest Crossing Filing 3 DATE: March 2024

PROJECT NUMBER: 19684001

CALCULATED BY: JBP

CHECKED BY: KJM

SOIL: D

Paved Streets

Concrete 

Drive and 

Walks

Roofs

Gravel - 

Pedestrian 

Use

Gravel - 

Maintenance 

Paths

Landscaping
Open Water & 

WQCV

Native Grasses & 

Open Space

Single-Family 

(High Density) 

Multi-Family 

(Medium Density)
Commerical School

Neighborhood 

Parks

LAND USE: AREA AREA AREA AREA AREA AREA AREA AREA AREA AREA AREA AREA AREA

2-YEAR COEFF. 0.78 0.78 0.78 0.30 0.47 0.14 0.83 0.03 0.51 0.51 0.65 0.42 0.10

5-YEAR COEFF. 0.81 0.81 0.81 0.36 0.53 0.20 0.86 0.08 0.57 0.57 0.69 0.49 0.16

10-YEAR COEFF. 0.84 0.84 0.84 0.43 0.58 0.28 0.87 0.17 0.61 0.61 0.72 0.54 0.24

100-YEAR COEFF. 0.87 0.87 0.87 0.65 0.73 0.57 0.89 0.50 0.75 0.75 0.81 0.71 0.55

IMPERVIOUS % 95% 95% 95% 40% 60% 20% 100% 5% 65% 65% 80% 55% 15%

Paved Streets

Concrete 

Drive and 

Walks

Roofs

Gravel - 

Pedestrian 

Use

Gravel - 

Maintenance Paths
Landscaping

Open Water & 

WQCV

Native Grasses & 

Open Space

Single-Family 

(High Density) 

Multi-Family (Medium 

Density)
Commerical School Neighborhood 

Parks TOTAL

DESIGN DESIGN AREA AREA AREA AREA AREA AREA AREA AREA AREA AREA AREA AREA AREA AREA

BASIN POINT (AC) (AC) (AC) (AC) (AC) (AC) (AC) (AC) (AC) (AC) (AC) (AC) (AC) (AC) C(2) C(5) C(10) C(100) Imp %

B2 B2 0.21 0.13 0.15 0.00 0.00 0.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.69 0.60 0.64 0.68 0.79 74.2%

B4 B4 0.21 0.21 0.98 0.00 0.00 0.74 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.14 0.56 0.60 0.64 0.77 69.1%

B6 B6 0.48 0.19 0.20 0.00 0.00 0.27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.13 0.63 0.67 0.70 0.80 77.3%

B8 B8 0.18 0.11 0.05 0.00 0.00 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.45 0.62 0.65 0.69 0.79 75.5%

B10 B10 0.16 0.14 0.54 0.00 0.00 0.45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.29 0.56 0.60 0.64 0.77 68.7%

B12 B12 0.16 0.12 0.52 0.00 0.00 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.13 0.59 0.63 0.67 0.78 72.8%

B14 B14 0.15 0.11 0.29 0.00 0.00 0.23 0.00 0.00 0.00 0.00 0.00 0.00 1.11 1.89 0.30 0.35 0.42 0.64 38.9%

B16 B16 0.20 0.11 0.00 0.00 0.00 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.42 0.62 0.66 0.70 0.80 76.3%

B18 B18 0.09 0.05 0.02 0.00 0.00 0.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.31 0.50 0.54 0.59 0.74 62.1%

B19 B19 0.09 0.05 0.02 0.00 0.00 0.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.29 0.50 0.54 0.59 0.74 62.1%

B20 B20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.59 1.59 0.10 0.16 0.24 0.55 15.0%

B22 B22 0.08 0.07 0.27 0.00 0.00 0.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.60 0.58 0.63 0.66 0.78 72.0%

B24 B24 0.10 0.10 0.38 0.00 0.00 0.35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.93 0.54 0.58 0.63 0.76 66.7%

B26 B26 0.09 0.07 0.27 0.00 0.00 0.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.61 0.59 0.63 0.66 0.78 72.0%

B28 B28 0.13 0.08 0.03 0.00 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.40 0.53 0.57 0.62 0.75 65.8%

B30 B30 0.07 0.05 0.18 0.00 0.00 0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.52 0.57 0.61 0.75 64.7%

B32 B32 0.07 0.05 0.17 0.00 0.00 0.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.47 0.54 0.58 0.63 0.76 66.9%

B34 B34 0.14 0.13 0.55 0.00 0.00 0.49 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.30 0.54 0.58 0.63 0.76 66.9%

B36 B36 0.11 0.06 0.00 0.00 0.00 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.24 0.62 0.66 0.70 0.80 76.3%

B38 B38 0.14 0.05 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.24 0.65 0.69 0.72 0.81 80.0%

B40 B40 0.13 0.12 0.61 0.00 0.00 0.38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.25 0.58 0.62 0.66 0.78 71.9%

B42 B42 0.16 0.14 0.72 0.00 0.00 0.46 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.49 0.58 0.62 0.66 0.78 71.9%

B44 B44 0.14 0.05 0.06 0.00 0.00 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.32 0.63 0.67 0.71 0.80 77.7%

B46 B46 0.13 0.11 0.43 0.00 0.00 0.29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.96 0.59 0.63 0.67 0.78 72.2%

B48 B48 0.15 0.12 0.46 0.00 0.00 0.32 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.05 0.59 0.63 0.67 0.78 72.3%

POND B4 POND B4 0.00 0.00 0.00 0.00 0.00 0.78 0.67 0.00 0.00 0.00 0.00 0.00 0.00 1.46 0.46 0.50 0.55 0.72 57.0%

3.58 2.42 6.91 0.00 0.00 6.86 0.67 0.00 0.00 0.00 0.00 0.00 2.70 23.14 0.51 0.56 0.60 0.74 63.6%

15% 10% 30% 0% 0% 30% 3% 0% 0% 0% 0% 0% 12% 100%

A2 A2 0.51 0.19 0.17 0.00 0.00 1.35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.22 0.39 0.44 0.50 0.69 49.6%

A4 A4 0.30 0.11 0.00 0.00 0.00 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.65 0.69 0.72 0.81 80.0%

A6 A6 0.41 0.17 0.00 0.00 0.00 0.76 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.33 0.42 0.46 0.52 0.70 52.4%

A8 A8 0.34 0.12 0.00 0.00 0.00 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.58 0.65 0.69 0.72 0.81 80.0%

A10 A10 0.20 0.17 0.80 0.00 0.00 0.51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.68 0.59 0.63 0.67 0.78 72.1%

A12 A12 0.18 0.15 0.58 0.00 0.00 0.45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.36 0.57 0.61 0.65 0.77 70.2%

A14 A14 0.19 0.18 1.03 0.00 0.00 0.74 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.14 0.56 0.60 0.64 0.77 68.9%

A16 A16 0.07 0.04 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.14 0.62 0.66 0.70 0.80 76.3%

A18 A18 0.07 0.04 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.14 0.62 0.66 0.70 0.80 76.3%

A20 A20 0.00 0.00 0.00 0.00 0.00 1.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.14 0.14 0.20 0.28 0.57 20.0%

A22 A22 0.23 0.15 0.31 0.00 0.00 0.27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.95 0.60 0.64 0.68 0.79 73.9%

A24 A24 0.23 0.19 0.78 0.00 0.00 0.53 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.72 0.59 0.63 0.67 0.78 72.1%

A26 A26 0.17 0.06 0.00 0.00 0.00 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.29 0.65 0.69 0.72 0.81 80.0%

A28 A28 0.16 0.15 0.93 0.00 0.00 0.55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.80 0.59 0.63 0.67 0.78 72.2%

A30 A30 0.19 0.15 0.76 0.00 0.00 0.47 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.57 0.59 0.63 0.67 0.78 72.5%

A32 A32 0.11 0.04 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.18 0.65 0.69 0.72 0.81 80.0%

A34 A34 0.14 0.08 0.00 0.00 0.00 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.28 0.62 0.66 0.70 0.80 76.3%

A36 A36 0.14 0.16 0.58 0.00 0.00 0.65 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.54 0.51 0.55 0.60 0.74 63.1%

A38 A38 0.17 0.12 0.36 0.00 0.00 0.27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.91 0.60 0.64 0.67 0.78 73.2%

A40 A40 0.11 0.07 0.03 0.00 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.36 0.52 0.56 0.61 0.75 64.3%

A42 A42 0.18 0.14 0.49 0.00 0.00 0.35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.15 0.59 0.63 0.67 0.78 72.1%

A44 A44 0.17 0.19 0.71 0.00 0.00 0.77 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.84 0.51 0.56 0.60 0.75 63.8%

A46 A46 0.11 0.06 0.02 0.00 0.00 0.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.34 0.52 0.56 0.61 0.75 64.4%

A48 A48 0.10 0.07 0.26 0.00 0.00 0.21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.64 0.57 0.61 0.66 0.77 70.7%

A50 A50 0.09 0.06 0.03 0.00 0.00 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.29 0.53 0.58 0.62 0.75 66.0%

A52 A52 0.07 0.06 0.22 0.00 0.00 0.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.51 0.58 0.63 0.66 0.78 72.0%

A54 A54 0.07 0.04 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.15 0.60 0.64 0.68 0.79 74.0%

A56 A56 0.15 0.14 0.68 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.48 0.56 0.60 0.65 0.77 69.5%

A58 A58 0.14 0.11 0.44 0.00 0.00 0.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.98 0.59 0.63 0.67 0.78 72.1%

On-Site Subbasins to Basin B4

BASIN B4 TOTAL

On-Site Subbasins to Basin A1

STANDARD FORM SF-1

RUNOFF COEFFICIENTS - IMPERVIOUS CALCULATION



PROJECT NAME: Harvest Crossing Filing 3 DATE: March 2024

PROJECT NUMBER: 19684001

CALCULATED BY: JBP

CHECKED BY: KJM

SOIL: D

Paved Streets

Concrete 

Drive and 

Walks

Roofs

Gravel - 

Pedestrian 

Use

Gravel - 

Maintenance 

Paths

Landscaping
Open Water & 

WQCV

Native Grasses & 

Open Space

Single-Family 

(High Density) 

Multi-Family 

(Medium Density)
Commerical School

Neighborhood 

Parks

LAND USE: AREA AREA AREA AREA AREA AREA AREA AREA AREA AREA AREA AREA AREA

2-YEAR COEFF. 0.78 0.78 0.78 0.30 0.47 0.14 0.83 0.03 0.51 0.51 0.65 0.42 0.10

5-YEAR COEFF. 0.81 0.81 0.81 0.36 0.53 0.20 0.86 0.08 0.57 0.57 0.69 0.49 0.16

10-YEAR COEFF. 0.84 0.84 0.84 0.43 0.58 0.28 0.87 0.17 0.61 0.61 0.72 0.54 0.24

100-YEAR COEFF. 0.87 0.87 0.87 0.65 0.73 0.57 0.89 0.50 0.75 0.75 0.81 0.71 0.55

IMPERVIOUS % 95% 95% 95% 40% 60% 20% 100% 5% 65% 65% 80% 55% 15%

Paved Streets

Concrete 

Drive and 

Walks

Roofs

Gravel - 

Pedestrian 

Use

Gravel - 

Maintenance Paths
Landscaping

Open Water & 

WQCV

Native Grasses & 

Open Space

Single-Family 

(High Density) 

Multi-Family (Medium 

Density)
Commerical School Neighborhood 

Parks TOTAL

DESIGN DESIGN AREA AREA AREA AREA AREA AREA AREA AREA AREA AREA AREA AREA AREA AREA

BASIN POINT (AC) (AC) (AC) (AC) (AC) (AC) (AC) (AC) (AC) (AC) (AC) (AC) (AC) (AC) C(2) C(5) C(10) C(100) Imp %

STANDARD FORM SF-1

RUNOFF COEFFICIENTS - IMPERVIOUS CALCULATION

A60 A60 0.24 0.19 0.66 0.00 0.00 0.53 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.61 0.57 0.61 0.65 0.77 70.5%

A62 A62 0.15 0.12 0.43 0.00 0.00 0.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.59 0.63 0.67 0.78 72.2%

A64 A64 0.07 0.04 0.02 0.00 0.00 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.19 0.62 0.65 0.69 0.79 75.5%

A66 A66 0.08 0.06 0.34 0.00 0.00 0.21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.69 0.59 0.63 0.67 0.78 72.6%

A68 A68 0.08 0.04 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.16 0.62 0.66 0.70 0.80 76.3%

A70 A70 0.09 0.05 0.00 0.00 0.00 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.24 0.51 0.55 0.60 0.74 63.0%

A72 A72 0.14 0.13 0.70 0.00 0.00 0.45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.41 0.58 0.62 0.66 0.78 71.4%

A74 A74 0.13 0.11 0.43 0.00 0.00 0.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.97 0.59 0.63 0.67 0.78 72.1%

A76 A76 0.07 0.04 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.15 0.62 0.66 0.70 0.80 76.3%

A78 A78 0.13 0.09 0.30 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.78 0.58 0.62 0.66 0.77 70.9%

A80 A80 0.09 0.05 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.19 0.62 0.66 0.70 0.80 76.3%

A82 A82 0.09 0.08 0.40 0.00 0.00 0.24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.82 0.59 0.63 0.67 0.78 72.6%

A84 A84 0.21 0.08 0.00 0.00 0.00 0.39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.68 0.41 0.46 0.52 0.70 52.0%

A86 A86 0.26 0.20 0.63 0.00 0.00 0.64 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.72 0.54 0.59 0.63 0.76 67.1%

A88 A88 0.20 0.15 0.37 0.00 0.00 0.39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.11 0.56 0.60 0.64 0.77 68.9%

A90 A90 0.11 0.06 0.00 0.00 0.00 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.30 0.52 0.56 0.60 0.75 63.9%

A92 A92 0.10 0.08 0.22 0.00 0.00 0.23 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.63 0.55 0.59 0.63 0.76 67.6%

A94 A94 0.08 0.07 0.22 0.00 0.00 0.22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.59 0.54 0.59 0.63 0.76 67.1%

A96 A96 0.08 0.04 0.00 0.00 0.00 0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.20 0.52 0.57 0.61 0.75 64.9%

A98 A98 0.17 0.15 0.68 0.00 0.00 0.51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.51 0.57 0.61 0.65 0.77 69.9%

A100 A100 0.20 0.17 0.43 0.00 0.00 0.56 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.37 0.52 0.56 0.61 0.75 64.1%

A102 A102 0.07 0.04 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.15 0.62 0.66 0.70 0.80 76.3%

A104 A104 0.09 0.07 0.27 0.00 0.00 0.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.63 0.59 0.63 0.66 0.78 72.0%

A106 A106 0.35 0.30 1.04 0.00 0.00 0.98 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.68 0.55 0.59 0.63 0.76 67.4%

A108 A108 0.22 0.08 0.00 0.00 0.00 0.38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.68 0.42 0.47 0.52 0.70 52.7%

A110 A110 0.13 0.05 0.00 0.00 0.00 0.22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.39 0.43 0.48 0.53 0.70 53.7%

A112 A112 0.88 0.47 0.00 0.00 0.00 2.45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.79 0.37 0.42 0.48 0.67 46.5%

A114 A114 0.58 0.38 0.00 0.00 0.00 0.20 0.00 1.39 0.00 0.00 0.00 0.00 0.00 2.55 0.32 0.36 0.43 0.65 40.1%

POND A1 POND A1 0.00 0.00 0.00 0.00 0.00 2.34 1.45 0.00 0.00 0.00 0.00 0.00 0.00 3.79 0.40 0.45 0.51 0.69 50.7%

10.08 6.59 16.35 0.00 0.00 23.35 1.45 1.39 0.00 0.00 0.00 0.00 0.00 59.22 0.51 0.56 0.60 0.74 63.4%

17% 11% 28% 0% 0% 39% 2% 2% 0% 0% 0% 0% 0% 100%

A-O1 A-O1 0.27 0.11 0.00 0.00 0.00 0.47 0.00 10.85 0.00 0.00 0.00 0.00 0.00 11.71 0.06 0.11 0.20 0.52 8.6%

A-O2 A-O2 0.23 0.08 0.00 0.00 0.00 0.08 0.00 5.98 0.00 0.00 0.00 0.00 0.00 6.37 0.07 0.11 0.20 0.52 9.6%

A-O3 A-O3 0.13 0.05 0.00 0.00 0.00 0.04 0.00 1.16 0.00 0.00 0.00 0.00 0.00 1.39 0.13 0.17 0.26 0.55 17.0%

A-O4 A-O4 0.11 0.04 0.00 0.00 0.00 0.04 0.00 4.23 0.00 0.00 0.00 0.00 0.00 4.42 0.06 0.10 0.19 0.52 8.3%

A-O5 A-O5 0.36 0.13 0.00 0.00 0.00 0.12 0.00 4.28 0.00 0.00 0.00 0.00 0.00 4.89 0.11 0.15 0.24 0.54 14.3%

11.20 7.00 16.35 0.00 0.00 24.10 1.45 27.90 0.00 0.00 0.00 0.00 0.00 88.01 0.37 0.41 0.47 0.67 46.0%

13% 8% 19% 0% 0% 27% 2% 32% 0% 0% 0% 0% 0% 100%

Off-Site Subbasins to Basin A1

BASIN A1 TOTAL

ON-SITE BASIN A1



PROJECT NAME: Harvest Crossing Filing 3 DATE: March 2024

PROJECT NUMBER: 19684001

CALCULATED BY: JBP

CHECKED BY: KJM

SOIL: D

Paved Streets

Concrete 

Drive and 

Walks

Roofs

Gravel - 

Pedestrian 

Use

Gravel - 

Maintenance 

Paths

Landscaping
Open Water & 

WQCV

Native Grasses & 

Open Space

Single-Family 

(High Density) 

Multi-Family 

(Medium Density)
Commerical School

Neighborhood 

Parks

LAND USE: AREA AREA AREA AREA AREA AREA AREA AREA AREA AREA AREA AREA AREA

2-YEAR COEFF. 0.78 0.78 0.78 0.30 0.47 0.14 0.83 0.03 0.51 0.51 0.65 0.42 0.10

5-YEAR COEFF. 0.81 0.81 0.81 0.36 0.53 0.20 0.86 0.08 0.57 0.57 0.69 0.49 0.16

10-YEAR COEFF. 0.84 0.84 0.84 0.43 0.58 0.28 0.87 0.17 0.61 0.61 0.72 0.54 0.24

100-YEAR COEFF. 0.87 0.87 0.87 0.65 0.73 0.57 0.89 0.50 0.75 0.75 0.81 0.71 0.55

IMPERVIOUS % 95% 95% 95% 40% 60% 20% 100% 5% 65% 65% 80% 55% 15%

Paved Streets

Concrete 

Drive and 

Walks

Roofs

Gravel - 

Pedestrian 

Use

Gravel - 

Maintenance Paths
Landscaping

Open Water & 

WQCV

Native Grasses & 

Open Space

Single-Family 

(High Density) 

Multi-Family (Medium 

Density)
Commerical School Neighborhood 

Parks TOTAL

DESIGN DESIGN AREA AREA AREA AREA AREA AREA AREA AREA AREA AREA AREA AREA AREA AREA

BASIN POINT (AC) (AC) (AC) (AC) (AC) (AC) (AC) (AC) (AC) (AC) (AC) (AC) (AC) (AC) C(2) C(5) C(10) C(100) Imp %

STANDARD FORM SF-1

RUNOFF COEFFICIENTS - IMPERVIOUS CALCULATION

C2 C2 0.14 0.05 0.00 0.00 0.00 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.29 0.56 0.60 0.64 0.77 69.2%

C4 C4 0.12 0.12 0.72 0.00 0.00 0.44 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.40 0.58 0.62 0.66 0.78 71.6%

C6 C6 0.12 0.11 0.53 0.00 0.00 0.34 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.10 0.58 0.62 0.66 0.78 71.9%

C8 C8 0.18 0.06 0.00 0.00 0.00 0.21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.45 0.48 0.53 0.58 0.73 60.1%

C10 C10 0.07 0.04 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.15 0.62 0.66 0.70 0.80 76.3%

C12 C12 0.10 0.08 0.32 0.00 0.00 0.22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.73 0.59 0.63 0.67 0.78 72.2%

C14 C14 0.11 0.04 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.18 0.65 0.69 0.72 0.81 80.0%

C16 C16 0.10 0.08 0.32 0.00 0.00 0.22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.73 0.59 0.63 0.67 0.78 72.2%

C18 C18 0.35 0.20 0.13 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.93 0.61 0.65 0.69 0.79 75.1%

C20 C20 0.16 0.06 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.27 0.65 0.69 0.72 0.81 80.0%

C22 C22 0.07 0.07 0.40 0.00 0.00 0.24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.77 0.58 0.62 0.66 0.78 71.6%

C24 C24 0.10 0.06 0.00 0.00 0.00 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.28 0.51 0.56 0.60 0.74 63.5%

C26 C26 0.12 0.10 0.40 0.00 0.00 0.27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.89 0.59 0.63 0.67 0.78 72.2%

C28 C28 0.12 0.12 0.65 0.00 0.00 0.43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.32 0.57 0.61 0.65 0.77 70.6%

C30 C30 0.08 0.05 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.18 0.62 0.66 0.70 0.80 76.3%

C32 C32 0.09 0.08 0.44 0.00 0.00 0.26 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.87 0.59 0.63 0.67 0.78 72.5%

C34 C34 0.06 0.05 0.20 0.00 0.00 0.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.49 0.55 0.60 0.64 0.76 68.3%

C36 C36 0.08 0.06 0.20 0.00 0.00 0.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.53 0.56 0.60 0.64 0.77 68.9%

C38 C38 0.09 0.05 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.18 0.62 0.66 0.70 0.80 76.3%

C40 C40 0.09 0.07 0.36 0.00 0.00 0.22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.74 0.59 0.63 0.67 0.78 72.7%

C42 C42 0.14 0.05 0.00 0.00 0.00 0.28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.47 0.40 0.45 0.50 0.69 50.3%

C44 C44 0.17 0.06 0.00 0.00 0.00 0.31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.54 0.41 0.46 0.51 0.70 51.6%

2.67 1.66 4.67 0.00 0.00 4.48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 13.48 0.57 0.61 0.65 0.77 70.1%

20% 12% 35% 0% 0% 33% 0% 0% 0% 0% 0% 0% 0% 100%

D2 D2 0.28 0.10 0.00 0.00 0.00 0.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.57 0.56 0.61 0.65 0.77 69.6%

D4 D4 0.12 0.09 0.35 0.00 0.00 0.23 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.78 0.59 0.63 0.67 0.78 72.9%

D6 D6 0.11 0.09 0.36 0.00 0.00 0.23 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.79 0.59 0.63 0.67 0.78 72.9%

D8 D8 0.09 0.07 0.36 0.00 0.00 0.22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.76 0.59 0.63 0.67 0.78 72.7%

D10 D10 0.27 0.15 0.00 0.00 0.00 0.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.57 0.62 0.66 0.70 0.80 76.3%

D12 D12 0.18 0.16 0.86 0.00 0.00 0.51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.71 0.59 0.63 0.67 0.78 72.5%

D14 D14 0.08 0.06 0.18 0.00 0.00 0.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.45 0.59 0.63 0.67 0.78 72.3%

D16 D16 0.07 0.06 0.33 0.00 0.00 0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.66 0.59 0.63 0.67 0.78 72.6%

D18 D18 0.11 0.08 0.26 0.00 0.00 0.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.64 0.59 0.63 0.67 0.78 72.6%

D20 D20 0.10 0.05 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.20 0.62 0.66 0.70 0.80 76.3%

D22 D22 0.25 0.21 1.17 0.00 0.00 0.70 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.33 0.59 0.63 0.67 0.78 72.5%

D24 D24 0.33 0.25 1.10 0.00 0.00 0.84 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.53 0.57 0.61 0.65 0.77 69.9%

D26 D26 0.17 0.06 0.00 0.00 0.00 0.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.41 0.50 0.54 0.59 0.74 61.7%

D28 D28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.08 2.08 0.10 0.16 0.24 0.55 15.0%

2.16 1.44 4.96 0.00 0.00 3.83 0.00 0.00 0.00 0.00 0.00 0.00 2.08 14.46 0.51 0.56 0.60 0.74 63.6%

15% 10% 34% 0% 0% 26% 0% 0% 0% 0% 0% 0% 14% 100%

E2 E2 0.48 0.20 0.52 0.00 0.00 0.68 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.89 0.55 0.59 0.63 0.76 67.8%

E4 E4 0.26 0.18 0.51 0.00 0.00 0.38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.32 0.60 0.64 0.68 0.78 73.4%

E6 E6 0.55 0.33 0.30 0.00 0.00 0.45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.63 0.61 0.65 0.68 0.79 74.5%

1.29 0.71 1.33 0.00 0.00 1.51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.85 0.58 0.62 0.66 0.78 71.6%

27% 15% 27% 0% 0% 31% 0% 0% 0% 0% 0% 0% 0% 100%

O-O1 O-O1 0.00 0.26 0.00 0.00 0.00 0.96 0.00 12.19 0.00 0.00 0.00 0.00 0.00 13.41 0.05 0.10 0.19 0.52 7.8%

0.00 0.26 0.00 0.00 0.00 0.96 0.00 12.19 0.00 0.00 0.00 0.00 0.00 13.41 0.05 0.10 0.19 0.52 7.8%

0% 2% 0% 0% 0% 7% 0% 91% 0% 0% 0% 0% 0% 100%

On-Site Subbasins to Basin E

OFFSITE TOTAL

BASIN C TOTAL

BASIN D TOTAL

Off-Site Subbasins Draining Offsite

BASIN E TOTAL

On-Site Subbasins to Basin C

On-Site Subbasins to Basin D



Harvest Crossing Filing 3 DATE: March 2024

JBP

KJM

FINAL

Tc

DESIGN AREA C5 LENGTH SLOPE Ti LENGTH SLOPE Cv VEL Tt COMP. TOTAL Tc

BASIN Ac Ft ft/ft Min. Ft. ft/ft fps Min. tc LENGTH Min. Min.

(1) (2) (3) (4) (5) (6) (7) (8) (9) (11) (12) (13) (14) (17)

B2 0.69 0.643 87 0.020 6.2 447 0.022 20.0 2.9 2.5 8.7 534 13.0 8.7

B4 2.14 0.601 160 0.020 9.2 431 0.022 20.0 3.0 2.4 11.6 591 13.3 11.6

B6 1.13 0.669 165 0.020 8.1 568 0.018 20.0 2.7 3.5 11.6 733 14.1 11.6

B8 0.45 0.654 158 0.020 8.2 373 0.034 20.0 3.7 1.7 9.8 531 13.0 9.8

B10 1.29 0.598 140 0.014 9.7 346 0.034 20.0 3.7 1.6 11.3 486 12.7 11.3

B12 1.13 0.632 150 0.014 9.4 314 0.008 20.0 1.8 2.9 12.3 464 12.6 12.3

B14 1.89 0.354 29 0.021 5.8 391 0.008 20.0 1.8 3.6 9.4 420 12.3 9.4

B16 0.42 0.660 45 0.017 4.5 518 0.034 20.0 3.7 2.3 6.8 563 13.1 6.8

B18 0.31 0.544 35 0.019 4.8 197 0.034 20.0 3.7 0.9 5.7 232 11.3 5.7

B19 0.29 0.544 42 0.017 5.5 187 0.034 20.0 3.7 0.8 6.4 229 11.3 6.4

B20 1.59 0.158 256 0.020 21.9 96 0.020 7.0 1.0 1.6 23.5 352 12.0 12.0

B22 0.60 0.625 106 0.014 8.0 168 0.013 20.0 2.3 1.2 9.2 274 11.5 9.2

B24 0.93 0.582 165 0.017 10.2 154 0.013 20.0 2.3 1.1 11.3 319 11.8 11.3

B26 0.61 0.625 107 0.012 8.5 159 0.008 20.0 1.8 1.5 10.0 266 11.5 10.0

B28 0.40 0.575 72 0.070 4.3 183 0.008 20.0 1.8 1.7 6.0 255 11.4 6.0

B30 0.50 0.565 112 0.013 9.6 104 0.008 20.0 1.8 1.0 10.5 216 11.2 10.5

B32 0.47 0.584 101 0.010 9.5 128 0.008 20.0 1.8 1.2 10.7 229 11.3 10.7

B34 1.30 0.583 169 0.043 7.6 241 0.020 20.0 2.8 1.4 9.0 410 12.3 9.0

B36 0.24 0.660 42 0.014 4.7 275 0.020 20.0 2.8 1.6 6.3 317 11.8 6.3

B38 0.24 0.691 45 0.017 4.2 135 0.012 20.0 2.2 1.0 5.2 180 11.0 5.2

B40 1.25 0.625 127 0.023 7.4 292 0.050 20.0 4.5 1.1 8.5 419 12.3 8.5

B42 1.49 0.624 155 0.035 7.1 277 0.050 20.0 4.5 1.0 8.2 432 12.4 8.2

B44 0.32 0.672 50 0.020 4.4 181 0.039 20.0 3.9 0.8 5.2 231 11.3 5.2

B46 0.96 0.627 109 0.027 6.5 288 0.028 20.0 3.3 1.4 7.9 397 12.2 7.9

B48 1.05 0.628 120 0.025 7.0 291 0.028 20.0 3.3 1.4 8.4 411 12.3 8.4

POND B4 1.46 0.503 84 0.100 4.7 215 0.010 20.0 2.0 1.8 6.4 299 11.7 6.4

A2 2.22 0.442 198 0.060 9.3 120 0.008 20.0 1.8 1.1 10.5 318 11.8 10.5

A4 0.50 0.691 60 0.020 4.6 105 0.008 20.0 1.8 1.0 5.6 165 10.9 5.6

A6 1.33 0.465 70 0.020 7.7 174 0.014 20.0 2.4 1.2 9.0 244 11.4 9.0

A8 0.58 0.691 59 0.025 4.2 427 0.014 20.0 2.4 3.0 7.3 486 12.7 7.3

A10 1.68 0.626 113 0.019 7.5 207 0.024 20.0 3.1 1.1 8.6 320 11.8 8.6

A12 1.36 0.611 106 0.028 6.6 358 0.039 20.0 3.9 1.5 8.1 464 12.6 8.1

A14 2.14 0.600 138 0.025 7.9 400 0.039 20.0 3.9 1.7 9.6 538 13.0 9.6

A16 0.14 0.660 31 0.017 3.8 149 0.039 20.0 3.9 0.6 4.4 180 11.0 5.0

A18 0.14 0.660 40 0.017 4.3 159 0.039 20.0 3.9 0.7 4.9 199 11.1 5.0

A20 1.14 0.199 186 0.020 17.9 102 0.020 7.0 1.0 1.7 19.6 288 11.6 11.6

A22 0.95 0.641 57 0.020 5.0 561 0.018 20.0 2.7 3.5 8.5 618 13.4 8.5

A24 1.72 0.626 128 0.020 7.8 540 0.018 20.0 2.7 3.4 11.2 668 13.7 11.2

A26 0.29 0.691 26 0.005 4.8 170 0.042 20.0 4.1 0.7 5.5 196 11.1 5.5

A28 1.80 0.627 164 0.020 8.8 392 0.020 20.0 2.8 2.3 11.2 556 13.1 11.2

A30 1.57 0.630 160 0.033 7.3 265 0.020 20.0 2.8 1.6 8.9 425 12.4 8.9

A32 0.18 0.691 26 0.015 3.3 148 0.021 20.0 2.9 0.9 4.2 174 11.0 5.0

A34 0.28 0.660 52 0.015 5.1 320 0.039 20.0 3.9 1.4 6.4 372 12.1 6.4

A36 1.54 0.552 168 0.037 8.4 289 0.039 20.0 3.9 1.2 9.6 457 12.5 9.6

A38 0.91 0.635 29 0.020 3.6 414 0.019 20.0 2.8 2.5 6.1 443 12.5 6.1

A40 0.36 0.563 114 0.025 7.8 182 0.019 20.0 2.8 1.1 8.9 296 11.6 8.9

A42 1.15 0.627 117 0.013 8.6 381 0.030 20.0 3.5 1.8 10.5 498 12.8 10.5

A44 1.84 0.558 125 0.016 9.6 377 0.030 20.0 3.5 1.8 11.4 502 12.8 11.4

A46 0.34 0.563 103 0.017 8.4 176 0.020 20.0 2.8 1.0 9.4 279 11.6 9.4

A48 0.64 0.615 80 0.020 6.3 257 0.030 20.0 3.5 1.2 7.6 337 11.9 7.6

A50 0.29 0.576 38 0.010 5.9 193 0.030 20.0 3.5 0.9 6.9 231 11.3 6.9

A52 0.51 0.625 91 0.017 7.0 144 0.021 20.0 2.9 0.8 7.8 235 11.3 7.8

On-Site Subbasins to Basin B4

Time of Concentration

On-Site Subbasins to Basin A1

STANDARD FORM SF-2

Tc CHECK

(URBANIZED BASINS)

PROJECT NAME:

PROJECT NUMBER:

DATA

INITIAL

TIME (Ti)

TRAVEL TIME

(Tt)

SUB-BASIN

CALCULATED BY:

19684001

CHECKED BY:

Harvest Crossing_Filing 3_SF 1, 2, & 3.xlsx Page 1 of 4



Harvest Crossing Filing 3 DATE: March 2024

JBP

KJM

FINAL

Tc

DESIGN AREA C5 LENGTH SLOPE Ti LENGTH SLOPE Cv VEL Tt COMP. TOTAL Tc

BASIN Ac Ft ft/ft Min. Ft. ft/ft fps Min. tc LENGTH Min. Min.

(1) (2) (3) (4) (5) (6) (7) (8) (9) (11) (12) (13) (14) (17)

Time of Concentration

STANDARD FORM SF-2

Tc CHECK

(URBANIZED BASINS)

PROJECT NAME:

PROJECT NUMBER:

DATA

INITIAL

TIME (Ti)

TRAVEL TIME

(Tt)

SUB-BASIN

CALCULATED BY:

19684001

CHECKED BY:

A54 0.15 0.642 30 0.015 4.0 143 0.022 20.0 2.9 0.8 4.8 173 11.0 5.0

A56 1.48 0.605 146 0.010 11.0 303 0.022 20.0 3.0 1.7 12.7 449 12.5 12.5

A58 0.98 0.626 111 0.022 7.1 285 0.022 20.0 2.9 1.6 8.7 396 12.2 8.7

A60 1.61 0.613 52 0.025 4.7 514 0.030 20.0 3.5 2.5 7.2 566 13.1 7.2

A62 1.00 0.627 121 0.021 7.4 278 0.030 20.0 3.5 1.3 8.8 399 12.2 8.8

A64 0.19 0.654 41 0.015 4.6 147 0.009 20.0 1.9 1.3 5.9 188 11.0 5.9

A66 0.69 0.630 122 0.018 7.8 134 0.009 20.0 1.9 1.2 9.0 256 11.4 9.0

A68 0.16 0.660 27 0.015 3.7 158 0.015 20.0 2.4 1.1 4.7 185 11.0 5.0

A70 0.24 0.552 36 0.020 4.8 160 0.015 20.0 2.5 1.1 5.9 196 11.1 5.9

A72 1.41 0.620 162 0.050 6.5 264 0.028 20.0 3.3 1.3 7.9 426 12.4 7.9

A74 0.97 0.626 99 0.028 6.1 294 0.029 20.0 3.4 1.4 7.6 393 12.2 7.6

A76 0.15 0.660 29 0.015 3.8 144 0.019 20.0 2.8 0.9 4.7 173 11.0 5.0

A78 0.78 0.616 76 0.020 6.1 262 0.194 20.0 8.8 0.5 6.6 338 11.9 6.6

A80 0.19 0.660 25 0.170 1.6 222 0.019 20.0 2.8 1.3 2.9 247 11.4 5.0

A82 0.82 0.630 119 0.018 7.7 195 0.019 20.0 2.8 1.2 8.9 314 11.7 8.9

A84 0.68 0.461 105 0.010 12.0 343 0.018 20.0 2.7 2.1 14.2 448 12.5 12.5

A86 1.72 0.585 90 0.017 7.5 456 0.029 20.0 3.4 2.2 9.7 546 13.0 9.7

A88 1.11 0.600 70 0.100 3.6 472 0.028 20.0 3.3 2.4 5.9 542 13.0 5.9

A90 0.30 0.559 86 0.020 7.3 180 0.014 20.0 2.3 1.3 8.6 266 11.5 8.6

A92 0.63 0.589 98 0.017 7.8 125 0.014 20.0 2.3 0.9 8.7 223 11.2 8.7

A94 0.59 0.585 91 0.015 7.9 146 0.015 20.0 2.4 1.0 8.9 237 11.3 8.9

A96 0.20 0.567 54 0.017 6.0 121 0.015 20.0 2.4 0.8 6.8 175 11.0 6.8

A98 1.51 0.608 126 0.019 8.2 283 0.029 20.0 3.4 1.4 9.6 409 12.3 9.6

A100 1.37 0.561 108 0.015 9.0 176 0.030 20.0 3.5 0.8 9.8 284 11.6 9.8

A102 0.15 0.660 38 0.010 5.0 163 0.021 20.0 2.9 0.9 5.9 201 11.1 5.9

A104 0.63 0.626 116 0.015 8.2 140 0.020 20.0 2.8 0.8 9.0 256 11.4 9.0

A106 2.68 0.588 130 0.020 8.5 418 0.022 20.0 2.9 2.4 10.9 548 13.0 10.9

A108 0.68 0.467 112 0.015 10.7 319 0.024 20.0 3.1 1.7 12.4 431 12.4 12.4

A110 0.39 0.475 92 0.023 8.3 230 0.028 20.0 3.3 1.1 9.5 322 11.8 9.5

A112 3.79 0.416 179 0.080 8.4 621 0.014 20.0 2.3 4.4 12.8 800 14.4 12.8

A114 2.55 0.363 145 0.020 12.9 720 0.014 20.0 2.4 5.1 18.0 865 14.8 14.8

POND A1 3.79 0.450 155 0.100 6.9 274 0.050 20.0 4.5 1.0 7.9 429 12.4 7.9

A-O1 11.71 0.105 982 0.070 29.9 271 0.014 20.0 2.3 1.9 31.8 1253 17.0 17.0

A-O2 6.37 0.114 1173 0.020 49.1 352 0.014 20.0 2.4 2.5 51.6 1525 18.5 18.5

A-O3 1.39 0.174 610 0.060 23.1 260 0.028 20.0 3.3 1.3 24.4 870 14.8 14.8

A-O4 4.42 0.103 642 0.060 25.5 213 0.024 20.0 3.1 1.1 26.6 855 14.8 14.8

A-O5 4.89 0.153 227 0.070 13.7 488 0.024 20.0 3.1 2.6 16.3 715 14.0 14.0

Off-Site Subbasins to Basin A1
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Harvest Crossing Filing 3 DATE: March 2024

JBP

KJM

FINAL

Tc

DESIGN AREA C5 LENGTH SLOPE Ti LENGTH SLOPE Cv VEL Tt COMP. TOTAL Tc

BASIN Ac Ft ft/ft Min. Ft. ft/ft fps Min. tc LENGTH Min. Min.

(1) (2) (3) (4) (5) (6) (7) (8) (9) (11) (12) (13) (14) (17)

Time of Concentration

STANDARD FORM SF-2

Tc CHECK

(URBANIZED BASINS)

PROJECT NAME:

PROJECT NUMBER:

DATA

INITIAL

TIME (Ti)

TRAVEL TIME

(Tt)

SUB-BASIN

CALCULATED BY:

19684001

CHECKED BY:

C2 0.29 0.603 94 0.015 7.7 94 0.010 20.0 2.0 0.8 8.5 188 11.0 8.5

C4 1.40 0.622 110 0.020 7.3 262 0.035 20.0 3.7 1.2 8.5 372 12.1 8.5

C6 1.10 0.625 115 0.015 8.2 264 0.035 20.0 3.7 1.2 9.3 379 12.1 9.3

C8 0.45 0.528 49 0.025 5.4 288 0.030 20.0 3.5 1.4 6.8 337 11.9 6.8

C10 0.15 0.660 22 0.020 3.0 176 0.015 20.0 2.4 1.2 4.2 198 11.1 5.0

C12 0.73 0.627 115 0.015 8.1 140 0.014 20.0 2.4 1.0 9.1 255 11.4 9.1

C14 0.18 0.691 39 0.020 3.7 135 0.011 20.0 2.1 1.1 4.8 174 11.0 5.0

C16 0.73 0.627 52 0.020 5.0 206 0.015 20.0 2.4 1.4 6.4 258 11.4 6.4

C18 0.93 0.651 119 0.017 7.5 208 0.015 20.0 2.4 1.4 8.9 327 11.8 8.9

C20 0.27 0.691 113 0.030 5.5 196 0.010 20.0 2.0 1.6 7.2 309 11.7 7.2

C22 0.77 0.622 124 0.017 8.2 168 0.008 20.0 1.8 1.6 9.7 292 11.6 9.7

C24 0.28 0.556 77 0.010 8.8 108 0.008 20.0 1.8 1.0 9.8 185 11.0 9.8

C26 0.89 0.627 112 0.015 8.0 217 0.008 20.0 1.8 2.0 10.0 329 11.8 10.0

C28 1.32 0.614 120 0.017 8.2 277 0.008 20.0 1.8 2.6 10.8 397 12.2 10.8

C30 0.18 0.660 21 0.018 3.0 159 0.017 20.0 2.6 1.0 4.1 180 11.0 5.0

C32 0.87 0.630 115 0.016 7.9 222 0.018 20.0 2.7 1.4 9.3 337 11.9 9.3

C34 0.49 0.595 98 0.017 7.7 128 0.008 20.0 1.8 1.2 8.9 226 11.3 8.9

C36 0.53 0.600 99 0.013 8.4 122 0.008 20.0 1.8 1.1 9.5 221 11.2 9.5

C38 0.18 0.660 21 0.020 2.9 184 0.018 20.0 2.7 1.2 4.1 205 11.1 5.0

C40 0.74 0.631 126 0.017 8.1 168 0.017 20.0 2.6 1.1 9.2 294 11.6 9.2

C42 0.47 0.447 87 0.050 6.5 254 0.016 20.0 2.5 1.7 8.2 341 11.9 8.2

C44 0.54 0.458 75 0.030 7.1 294 0.022 20.0 3.0 1.7 8.7 369 12.1 8.7

D2 0.57 0.606 88 0.017 7.1 164 0.008 20.0 1.8 1.5 8.7 252 11.4 8.7

D4 0.78 0.633 46 0.018 4.8 209 0.030 20.0 3.5 1.0 5.8 255 11.4 5.8

D6 0.79 0.633 46 0.015 5.1 208 0.028 20.0 3.3 1.0 6.1 254 11.4 6.1

D8 0.76 0.631 89 0.010 8.1 214 0.020 20.0 2.8 1.3 9.4 303 11.7 9.4

D10 0.57 0.660 68 0.018 5.5 418 0.023 20.0 3.0 2.3 7.8 486 12.7 7.8

D12 1.71 0.630 125 0.018 7.9 376 0.023 20.0 3.0 2.1 10.0 501 12.8 10.0

D14 0.45 0.628 91 0.017 6.9 114 0.023 20.0 3.0 0.6 7.5 205 11.1 7.5

D16 0.66 0.630 126 0.013 8.9 133 0.023 20.0 3.0 0.7 9.6 259 11.4 9.6

D18 0.64 0.630 118 1.800 1.7 197 148.000 20.0 243.3 0.0 1.7 315 11.8 5.0

D20 0.20 0.660 27 0.010 4.2 230 0.014 20.0 2.4 1.6 5.8 257 11.4 5.8

D22 2.33 0.630 114 0.017 7.7 609 0.030 20.0 3.5 2.9 10.6 723 14.0 10.6

D24 2.53 0.609 116 0.018 8.0 618 0.030 20.0 3.5 3.0 11.0 734 14.1 11.0

D26 0.41 0.541 63 0.015 7.1 299 0.008 20.0 1.8 2.8 9.9 362 12.0 9.9

D28 2.08 0.158 259 0.020 22.1 92 0.020 7.0 1.0 1.5 23.6 351 12.0 12.0

On-Site Subbasins to Basin D

On-Site Subbasins to Basin C
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Harvest Crossing Filing 3 DATE: March 2024

JBP

KJM

FINAL

Tc

DESIGN AREA C5 LENGTH SLOPE Ti LENGTH SLOPE Cv VEL Tt COMP. TOTAL Tc

BASIN Ac Ft ft/ft Min. Ft. ft/ft fps Min. tc LENGTH Min. Min.

(1) (2) (3) (4) (5) (6) (7) (8) (9) (11) (12) (13) (14) (17)

Time of Concentration

STANDARD FORM SF-2

Tc CHECK

(URBANIZED BASINS)

PROJECT NAME:

PROJECT NUMBER:

DATA

INITIAL

TIME (Ti)

TRAVEL TIME

(Tt)

SUB-BASIN

CALCULATED BY:

19684001

CHECKED BY:

E2 1.89 0.591 100 0.040 5.9 212 0.026 20.0 3.2 1.1 7.0 312 11.7 7.0

E4 1.32 0.637 37 0.020 4.1 402 0.003 20.0 1.0 6.6 10.7 439 12.4 10.7

E6 1.63 0.646 107 0.018 7.1 312 0.026 20.0 3.2 1.6 8.7 419 12.3 8.7

O-O1 13.41 0.099 595 0.080 22.4 642 0.020 7.0 1.0 10.8 33.2 1237 16.9 16.9

Off-Site Basins Draining Offsite

On-Site Subbasins to Basin E
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Harvest Crossing Filing 3 DATE:

19684001 P1 (1-Hour Rainfall) = 0.86

JBP

KJM

D
E

S
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*

A
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I
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n
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(c
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)

(2) (3) (4) (5) (6) (7) (8) (9)

B2 B2 0.69 0.60 8.73 0.42 2.44 1.01

B4 B4 2.14 0.56 11.60 1.20 2.18 2.61

B6 B6 1.13 0.63 11.59 0.71 2.18 1.56

B8 B8 0.45 0.62 9.85 0.28 2.33 0.65

B10 B10 1.29 0.56 11.30 0.72 2.20 1.58

B12 B12 1.13 0.59 12.31 0.67 2.12 1.42

B14 B14 1.89 0.30 9.39 0.57 2.37 1.36

B16 B16 0.42 0.62 6.85 0.26 2.65 0.69

B18 B18 0.31 0.50 5.73 0.15 2.79 0.43

B19 B19 0.29 0.50 6.38 0.15 2.71 0.39

B20 B20 1.59 0.10 11.96 0.16 2.15 0.34

B22 B22 0.60 0.58 9.24 0.35 2.38 0.84

B24 B24 0.93 0.54 11.35 0.50 2.20 1.11

B26 B26 0.61 0.59 9.95 0.36 2.32 0.83

B28 B28 0.40 0.53 5.98 0.21 2.76 0.58

B30 B30 0.50 0.52 10.52 0.26 2.27 0.59

B32 B32 0.47 0.54 10.70 0.25 2.25 0.57

B34 B34 1.30 0.54 8.99 0.70 2.41 1.69

B36 B36 0.24 0.62 6.29 0.15 2.72 0.40

B38 B38 0.24 0.65 5.24 0.16 2.86 0.45

B40 B40 1.25 0.58 8.53 0.73 2.46 1.79

B42 B42 1.49 0.58 8.18 0.87 2.49 2.16

B44 B44 0.32 0.63 5.17 0.20 2.87 0.58

B46 B46 0.96 0.59 7.93 0.56 2.52 1.42

B48 B48 1.05 0.59 8.43 0.62 2.47 1.52

POND B4 POND B4 1.46 0.46 6.45 0.67 2.70 1.80

A2 A2 2.22 0.39 10.46 0.87 2.27 1.98

A4 A4 0.50 0.65 5.59 0.33 2.81 0.93

A6 A6 1.33 0.42 8.96 0.55 2.41 1.34

A8 A8 0.58 0.65 7.25 0.38 2.60 0.99

A10 A10 1.68 0.59 8.57 0.98 2.45 2.42

A12 A12 1.36 0.57 8.06 0.78 2.51 1.95

A14 A14 2.14 0.56 9.62 1.19 2.35 2.80

A16 A16 0.14 0.62 5.00 0.09 2.90 0.26

A18 A18 0.14 0.62 5.00 0.09 2.90 0.26

A20 A20 1.14 0.14 11.60 0.15 2.18 0.34

A22 A22 0.95 0.60 8.53 0.57 2.46 1.41

A24 A24 1.72 0.59 11.17 1.01 2.21 2.23

A26 A26 0.29 0.65 5.51 0.19 2.83 0.53

A28 A28 1.80 0.59 11.15 1.06 2.21 2.34

A30 A30 1.57 0.59 8.89 0.93 2.42 2.24

A32 A32 0.18 0.65 5.00 0.12 2.90 0.35

A34 A34 0.28 0.62 6.43 0.18 2.70 0.48

A36 A36 1.54 0.51 9.63 0.78 2.35 1.83

A38 A38 0.91 0.60 6.14 0.54 2.74 1.49

A40 A40 0.36 0.52 8.85 0.19 2.42 0.45

(1)

March 2024
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A42 A42 1.15 0.59 10.48 0.68 2.27 1.54

A44 A44 1.84 0.51 11.42 0.95 2.19 2.08

A46 A46 0.34 0.52 9.42 0.17 2.37 0.41

A48 A48 0.64 0.57 7.55 0.37 2.56 0.94

A50 A50 0.29 0.53 6.85 0.15 2.65 0.40

A52 A52 0.51 0.58 7.79 0.30 2.54 0.75

A54 A54 0.15 0.60 5.00 0.09 2.90 0.26

A56 A56 1.48 0.56 12.49 0.83 2.11 1.76

A58 A58 0.98 0.59 8.67 0.58 2.44 1.41

A60 A60 1.61 0.57 7.21 0.92 2.60 2.40

A62 A62 1.00 0.59 8.78 0.59 2.43 1.43

A64 A64 0.19 0.62 5.87 0.11 2.77 0.32

A66 A66 0.69 0.59 9.00 0.40 2.41 0.98

A68 A68 0.16 0.62 5.00 0.10 2.90 0.29

A70 A70 0.24 0.51 5.87 0.12 2.77 0.34

A72 A72 1.41 0.58 7.86 0.82 2.53 2.07

A74 A74 0.97 0.59 7.59 0.57 2.56 1.46

A76 A76 0.15 0.62 5.00 0.09 2.90 0.26

A78 A78 0.78 0.58 6.63 0.45 2.67 1.20

A80 A80 0.19 0.62 5.00 0.12 2.90 0.35

A82 A82 0.82 0.59 8.92 0.48 2.42 1.16

A84 A84 0.68 0.41 12.49 0.28 2.11 0.59

A86 A86 1.72 0.54 9.75 0.94 2.34 2.19

A88 A88 1.11 0.56 5.91 0.62 2.77 1.71

A90 A90 0.30 0.52 8.59 0.15 2.45 0.38

A92 A92 0.63 0.55 8.66 0.34 2.44 0.84

A94 A94 0.59 0.54 8.86 0.32 2.42 0.78

A96 A96 0.20 0.52 6.83 0.10 2.65 0.28

A98 A98 1.51 0.57 9.56 0.86 2.35 2.02

A100 A100 1.37 0.52 9.82 0.71 2.33 1.65

A102 A102 0.15 0.62 5.91 0.09 2.77 0.26

A104 A104 0.63 0.59 9.01 0.37 2.41 0.89

A106 A106 2.68 0.55 10.86 1.46 2.24 3.27

A108 A108 0.68 0.42 12.39 0.29 2.12 0.60

A110 A110 0.39 0.43 9.47 0.17 2.36 0.39

A112 A112 3.79 0.37 12.82 1.38 2.09 2.89

A114 A114 2.55 0.32 14.81 0.82 1.95 1.60

POND A1 POND A1 3.79 0.40 7.90 1.53 2.52 3.85

A-O1 A-O1 11.71 0.06 16.96 0.68 1.83 1.24

A-O2 A-O2 6.37 0.07 18.47 0.43 1.75 0.75

A-O3 A-O3 1.39 0.13 14.83 0.18 1.95 0.35

A-O4 A-O4 4.42 0.06 14.75 0.25 1.96 0.48

A-O5 A-O5 4.89 0.11 13.97 0.52 2.01 1.05

O-O1 O-O1 13.41 0.05 16.87 0.69 1.83 1.26

C2 C2 0.29 0.56 8.51 0.16 2.46 0.40

C4 C4 1.40 0.58 8.46 0.81 2.46 2.00

C6 C6 1.10 0.58 9.34 0.64 2.38 1.53

C8 C8 0.45 0.48 6.80 0.22 2.65 0.57

C10 C10 0.15 0.62 5.00 0.09 2.90 0.27

C12 C12 0.73 0.59 9.11 0.43 2.40 1.02

C14 C14 0.18 0.65 5.00 0.12 2.90 0.35

C16 C16 0.73 0.59 6.37 0.43 2.71 1.15

C18 C18 0.93 0.61 8.95 0.57 2.41 1.37

C20 C20 0.27 0.65 7.16 0.18 2.61 0.46

C22 C22 0.77 0.58 9.74 0.45 2.34 1.05

C24 C24 0.28 0.51 9.76 0.14 2.33 0.34

C26 C26 0.89 0.59 10.05 0.52 2.31 1.20

C28 C28 1.32 0.57 10.76 0.76 2.25 1.70

C30 C30 0.18 0.62 5.00 0.11 2.90 0.32

C32 C32 0.87 0.59 9.29 0.51 2.38 1.21
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C34 C34 0.49 0.55 8.87 0.27 2.42 0.66

C36 C36 0.53 0.56 9.50 0.30 2.36 0.70

C38 C38 0.18 0.62 5.00 0.11 2.90 0.33

C40 C40 0.74 0.59 9.17 0.44 2.39 1.04

C42 C42 0.47 0.40 8.20 0.19 2.49 0.46

C44 C44 0.54 0.41 8.72 0.22 2.44 0.54

D2 D2 0.57 0.56 5.78 0.32 2.79 0.89

D4 D4 0.78 0.59 6.11 0.46 2.74 1.27

D6 D6 0.79 0.59 9.37 0.47 2.37 1.11

D8 D8 0.76 0.59 7.76 0.45 2.54 1.13

D10 D10 0.57 0.62 9.99 0.35 2.31 0.82

D12 D12 1.71 0.59 7.54 1.01 2.56 2.58

D14 D14 0.45 0.59 9.59 0.26 2.35 0.62

D16 D16 0.66 0.59 5.00 0.39 2.90 1.13

D18 D18 0.64 0.59 5.81 0.38 2.78 1.05

D20 D20 0.20 0.62 10.64 0.12 2.26 0.28

D22 D22 2.33 0.59 10.95 1.38 2.23 3.07

D24 D24 2.53 0.57 9.89 1.43 2.32 3.33

D26 D26 0.41 0.50 0.00 0.20 3.99 0.81

D28 D28 2.08 0.10 0.00 0.21 3.99 0.82

E2 E2 1.89 0.55 10.67 1.04 2.25 2.34

E4 E4 1.32 0.60 8.70 0.79 2.44 1.93

E6 E6 1.63 0.61 0.00 0.99 3.99 3.95
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B2 B2 0.69 0.79 8.73 0.54 7.06 3.84

B4 B4 2.14 0.77 11.60 1.64 6.32 10.36

B6 B6 1.13 0.80 11.59 0.91 6.32 5.74

B8 B8 0.45 0.79 9.85 0.36 6.75 2.43

B10 B10 1.29 0.77 11.30 0.98 6.39 6.29

B12 B12 1.13 0.78 12.31 0.89 6.16 5.46

B14 B14 1.89 0.64 9.39 1.22 6.87 8.38

B16 B16 0.42 0.80 6.85 0.33 7.68 2.56

B18 B18 0.31 0.74 5.73 0.23 8.11 1.83

B19 B19 0.29 0.74 6.38 0.21 7.85 1.68

B20 B20 1.59 0.55 11.96 0.87 6.24 5.41

B22 B22 0.60 0.78 9.24 0.47 6.92 3.26

B24 B24 0.93 0.76 11.35 0.71 6.37 4.50

B26 B26 0.61 0.78 9.95 0.48 6.72 3.20

B28 B28 0.40 0.75 5.98 0.30 8.00 2.39

B30 B30 0.50 0.75 10.52 0.37 6.57 2.45

B32 B32 0.47 0.76 10.70 0.36 6.53 2.32

B34 B34 1.30 0.76 8.99 0.98 6.99 6.88

B36 B36 0.24 0.80 6.29 0.19 7.88 1.50

B38 B38 0.24 0.81 5.24 0.20 8.31 1.63

B40 B40 1.25 0.78 8.53 0.97 7.12 6.92

B42 B42 1.49 0.78 8.18 1.16 7.23 8.37

B44 B44 0.32 0.80 5.17 0.25 8.34 2.12

B46 B46 0.96 0.78 7.93 0.75 7.31 5.48

B48 B48 1.05 0.78 8.43 0.82 7.15 5.85

POND B4 POND B4 1.46 0.72 6.45 1.05 7.82 8.18

A2 A2 2.22 0.69 10.46 1.53 6.59 10.07

A4 A4 0.50 0.81 5.59 0.41 8.16 3.34

A6 A6 1.33 0.70 8.96 0.93 7.00 6.51

A8 A8 0.58 0.81 7.25 0.47 7.54 3.57

A10 A10 1.68 0.78 8.57 1.31 7.11 9.32

A12 A12 1.36 0.77 8.06 1.05 7.27 7.65

A14 A14 2.14 0.77 9.62 1.64 6.81 11.16

A16 A16 0.14 0.80 5.00 0.11 8.41 0.96

A18 A18 0.14 0.80 5.00 0.11 8.41 0.96

A20 A20 1.14 0.57 11.60 0.64 6.32 4.06

A22 A22 0.95 0.79 8.53 0.75 7.12 5.35

A24 A24 1.72 0.78 11.17 1.34 6.42 8.62

A26 A26 0.29 0.81 5.51 0.23 8.19 1.90

A28 A28 1.80 0.78 11.15 1.40 6.42 9.00

A30 A30 1.57 0.78 8.89 1.23 7.02 8.62
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PROJECT NAME: March 2024

PROJECT NUMBER:

STANDARD FORM SF-3

STORM DRAINAGE DESIGN - RATIONAL METHOD 100 YEAR EVENT

A32 A32 0.18 0.81 5.00 0.15 8.41 1.25

A34 A34 0.28 0.80 6.43 0.23 7.83 1.77

A36 A36 1.54 0.74 9.63 1.14 6.81 7.77

A38 A38 0.91 0.78 6.14 0.72 7.94 5.68

A40 A40 0.36 0.75 8.85 0.27 7.03 1.88

A42 A42 1.15 0.78 10.48 0.90 6.59 5.93

A44 A44 1.84 0.75 11.42 1.37 6.36 8.74

A46 A46 0.34 0.75 9.42 0.25 6.87 1.73

A48 A48 0.64 0.77 7.55 0.49 7.43 3.66

A50 A50 0.29 0.75 6.85 0.22 7.68 1.66

A52 A52 0.51 0.78 7.79 0.40 7.36 2.92

A54 A54 0.15 0.79 5.00 0.12 8.41 0.98

A56 A56 1.48 0.77 12.49 1.14 6.12 6.97

A58 A58 0.98 0.78 8.67 0.77 7.08 5.43

A60 A60 1.61 0.77 7.21 1.25 7.55 9.42

A62 A62 1.00 0.78 8.78 0.78 7.05 5.51

A64 A64 0.19 0.79 5.87 0.15 8.05 1.18

A66 A66 0.69 0.78 9.00 0.54 6.99 3.75

A68 A68 0.16 0.80 5.00 0.13 8.41 1.07

A70 A70 0.24 0.74 5.87 0.18 8.05 1.46

A72 A72 1.41 0.78 7.86 1.10 7.33 8.04

A74 A74 0.97 0.78 7.59 0.76 7.42 5.63

A76 A76 0.15 0.80 5.00 0.12 8.41 0.97

A78 A78 0.78 0.77 6.63 0.61 7.75 4.70

A80 A80 0.19 0.80 5.00 0.15 8.41 1.29

A82 A82 0.82 0.78 8.92 0.64 7.01 4.47

A84 A84 0.68 0.70 12.49 0.48 6.12 2.91

A86 A86 1.72 0.76 9.75 1.31 6.78 8.87

A88 A88 1.11 0.77 5.91 0.85 8.03 6.82

A90 A90 0.30 0.75 8.59 0.22 7.11 1.58

A92 A92 0.63 0.76 8.66 0.48 7.09 3.38

A94 A94 0.59 0.76 8.86 0.45 7.03 3.15

A96 A96 0.20 0.75 6.83 0.15 7.68 1.14

A98 A98 1.51 0.77 9.56 1.17 6.83 7.96

A100 A100 1.37 0.75 9.82 1.02 6.76 6.91

A102 A102 0.15 0.80 5.91 0.12 8.03 0.97

A104 A104 0.63 0.78 9.01 0.49 6.98 3.43

A106 A106 2.68 0.76 10.86 2.03 6.49 13.21

A108 A108 0.68 0.70 12.39 0.48 6.14 2.93

A110 A110 0.39 0.70 9.47 0.28 6.85 1.89

A112 A112 3.79 0.67 12.82 2.56 6.05 15.48

A114 A114 2.55 0.65 14.81 1.65 5.66 9.35

POND A1 POND A1 3.79 0.69 7.90 2.62 7.32 19.21

A-O1 A-O1 11.71 0.52 13.97 6.08 5.82 35.38

A-O2 A-O2 6.37 0.52 16.87 3.34 5.32 17.75

A-O3 A-O3 1.39 0.55 0.00 0.77 11.57 8.88

A-O4 A-O4 4.42 0.52 0.00 2.29 11.57 26.49

A-O5 A-O5 4.89 0.54 8.51 2.65 7.13 18.93

O-O1 O-O1 13.41 0.52 8.46 6.92 7.14 49.46

C2 C2 0.29 0.77 8.51 0.22 7.13 1.60

C4 C4 1.40 0.78 8.46 1.09 7.14 7.76

C6 C6 1.10 0.78 9.34 0.86 6.89 5.92

C8 C8 0.45 0.73 6.80 0.33 7.70 2.52

C10 C10 0.15 0.80 5.00 0.12 8.41 1.02

C12 C12 0.73 0.78 9.11 0.57 6.95 3.94
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C14 C14 0.18 0.81 5.00 0.15 8.41 1.26

C16 C16 0.73 0.78 6.37 0.57 7.85 4.45

C18 C18 0.93 0.79 8.95 0.74 7.00 5.15

C20 C20 0.27 0.81 7.16 0.22 7.57 1.65

C22 C22 0.77 0.78 9.74 0.60 6.78 4.08

C24 C24 0.28 0.74 9.76 0.21 6.77 1.42

C26 C26 0.89 0.78 10.05 0.69 6.70 4.64

C28 C28 1.32 0.77 10.76 1.02 6.52 6.67

C30 C30 0.18 0.80 5.00 0.14 8.41 1.18

C32 C32 0.87 0.78 9.29 0.68 6.90 4.67

C34 C34 0.49 0.76 8.87 0.38 7.02 2.64

C36 C36 0.53 0.77 9.50 0.41 6.84 2.79

C38 C38 0.18 0.80 5.00 0.14 8.41 1.21

C40 C40 0.74 0.78 9.17 0.58 6.94 4.00

C42 C42 0.47 0.69 8.20 0.32 7.23 2.33

C44 C44 0.54 0.70 8.72 0.38 7.07 2.66

D2 D2 0.57 0.77 8.65 0.43 7.09 3.08

D4 D4 0.78 0.78 5.78 0.61 8.08 4.95

D6 D6 0.79 0.78 6.11 0.62 7.95 4.91

D8 D8 0.76 0.78 9.37 0.59 6.88 4.07

D10 D10 0.57 0.80 7.76 0.45 7.37 3.35

D12 D12 1.71 0.78 9.99 1.33 6.71 8.95

D14 D14 0.45 0.78 7.54 0.35 7.44 2.60

D16 D16 0.66 0.78 9.59 0.52 6.82 3.51

D18 D18 0.64 0.78 5.00 0.50 8.41 4.18

D20 D20 0.20 0.80 5.81 0.16 8.07 1.29

D22 D22 2.33 0.78 10.64 1.82 6.54 11.93

D24 D24 2.53 0.77 10.95 1.95 6.47 12.61

D26 D26 0.41 0.74 9.89 0.30 6.74 2.04

D28 D28 2.08 0.55 11.95 1.13 6.24 7.07

E2 E2 1.89 0.76 6.97 1.44 7.63 10.99

E4 E4 1.32 0.78 10.67 1.04 6.54 6.79

E6 E6 1.63 0.79 8.70 1.29 7.07 9.12



PROJECT NAME: Harvest Crossing Filing 3 DATE: March 2024
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Q2 Q100 2-YR 100-YR

B2 B2 0.69 1.01 3.84 0.60 0.79 74.2%

B4 B4 2.14 2.61 10.36 0.56 0.77 69.1%

B6 B6 1.13 1.56 5.74 0.63 0.80 77.3%

B8 B8 0.45 0.65 2.43 0.62 0.79 75.5%

B10 B10 1.29 1.58 6.29 0.56 0.77 68.7%

B12 B12 1.13 1.42 5.46 0.59 0.78 72.8%

B14 B14 1.89 1.36 8.38 0.30 0.64 38.9%

B16 B16 0.42 0.69 2.56 0.62 0.80 76.3%

B18 B18 0.31 0.43 1.83 0.50 0.74 62.1%

B19 B19 0.29 0.39 1.68 0.50 0.74 62.1%

B20 B20 1.59 0.34 5.41 0.10 0.55 15.0%

B22 B22 0.60 0.84 3.26 0.58 0.78 72.0%

B24 B24 0.93 1.11 4.50 0.54 0.76 66.7%

B26 B26 0.61 0.83 3.20 0.59 0.78 72.0%

B28 B28 0.40 0.58 2.39 0.53 0.75 65.8%

B30 B30 0.50 0.59 2.45 0.52 0.75 64.7%

B32 B32 0.47 0.57 2.32 0.54 0.76 66.9%

B34 B34 1.30 1.69 6.88 0.54 0.76 66.9%

B36 B36 0.24 0.40 1.50 0.62 0.80 76.3%

B38 B38 0.24 0.45 1.63 0.65 0.81 80.0%

B40 B40 1.25 1.79 6.92 0.58 0.78 71.9%

B42 B42 1.49 2.16 8.37 0.58 0.78 71.9%

B44 B44 0.32 0.58 2.12 0.63 0.80 77.7%

B46 B46 0.96 1.42 5.48 0.59 0.78 72.2%

B48 B48 1.05 1.52 5.85 0.59 0.78 72.3%

POND B4 POND B4 1.46 1.80 8.18 0.46 0.72 57.0%

23.14 28.37 119.03 0.51 0.74 63.6%

A2 A2 2.22 1.98 10.07 0.39 0.69 49.6%

A4 A4 0.50 0.93 3.34 0.65 0.81 80.0%

A6 A6 1.33 1.34 6.51 0.42 0.70 52.4%

A8 A8 0.58 0.99 3.57 0.65 0.81 80.0%

A10 A10 1.68 2.42 9.32 0.59 0.78 72.1%

A12 A12 1.36 1.95 7.65 0.57 0.77 70.2%

A14 A14 2.14 2.80 11.16 0.56 0.77 68.9%

A16 A16 0.14 0.26 0.96 0.62 0.80 76.3%

A18 A18 0.14 0.26 0.96 0.62 0.80 76.3%

A20 A20 1.14 0.34 4.06 0.14 0.57 20.0%

A22 A22 0.95 1.41 5.35 0.60 0.79 73.9%

A24 A24 1.72 2.23 8.62 0.59 0.78 72.1%

A26 A26 0.29 0.53 1.90 0.65 0.81 80.0%

A28 A28 1.80 2.34 9.00 0.59 0.78 72.2%

A30 A30 1.57 2.24 8.62 0.59 0.78 72.5%

A32 A32 0.18 0.35 1.25 0.65 0.81 80.0%

A34 A34 0.28 0.48 1.77 0.62 0.80 76.3%

A36 A36 1.54 1.83 7.77 0.51 0.74 63.1%

A38 A38 0.91 1.49 5.68 0.60 0.78 73.2%

A40 A40 0.36 0.45 1.88 0.52 0.75 64.3%

A42 A42 1.15 1.54 5.93 0.59 0.78 72.1%

A44 A44 1.84 2.08 8.74 0.51 0.75 63.8%

A46 A46 0.34 0.41 1.73 0.52 0.75 64.4%

A48 A48 0.64 0.94 3.66 0.57 0.77 70.7%

A50 A50 0.29 0.40 1.66 0.53 0.75 66.0%

A52 A52 0.51 0.75 2.92 0.58 0.78 72.0%

A54 A54 0.15 0.26 0.98 0.60 0.79 74.0%

A56 A56 1.48 1.76 6.97 0.56 0.77 69.5%

A58 A58 0.98 1.41 5.43 0.59 0.78 72.1%

A60 A60 1.61 2.40 9.42 0.57 0.77 70.5%

A62 A62 1.00 1.43 5.51 0.59 0.78 72.2%

A64 A64 0.19 0.32 1.18 0.62 0.79 75.5%

A66 A66 0.69 0.98 3.75 0.59 0.78 72.6%

A68 A68 0.16 0.29 1.07 0.62 0.80 76.3%

A70 A70 0.24 0.34 1.46 0.51 0.74 63.0%

A72 A72 1.41 2.07 8.04 0.58 0.78 71.4%

A74 A74 0.97 1.46 5.63 0.59 0.78 72.1%

A76 A76 0.15 0.26 0.97 0.62 0.80 76.3%

A78 A78 0.78 1.20 4.70 0.58 0.77 70.9%

A80 A80 0.19 0.35 1.29 0.62 0.80 76.3%

A82 A82 0.82 1.16 4.47 0.59 0.78 72.6%

A84 A84 0.68 0.59 2.91 0.41 0.70 52.0%

A86 A86 1.72 2.19 8.87 0.54 0.76 67.1%

A88 A88 1.11 1.71 6.82 0.56 0.77 68.9%

A90 A90 0.30 0.38 1.58 0.52 0.75 63.9%

A92 A92 0.63 0.84 3.38 0.55 0.76 67.6%

A94 A94 0.59 0.78 3.15 0.54 0.76 67.1%

A96 A96 0.20 0.28 1.14 0.52 0.75 64.9%

A98 A98 1.51 2.02 7.96 0.57 0.77 69.9%

A100 A100 1.37 1.65 6.91 0.52 0.75 64.1%

A102 A102 0.15 0.26 0.97 0.62 0.80 76.3%

A104 A104 0.63 0.89 3.43 0.59 0.78 72.0%

 RATIONAL CALCULATIONS SUMMARY

RUNOFF COEFFICIENTS PERCENT 

IMPERVIOUS

On-Site Subbasins to Basin B4

DESIGN POINT TRIBUTARY BASINS
TRIBUTARY AREA

(AC)

PEAK FLOWS (CFS)

On-Site Subbasins to Basin A

Basin B4 - Total



PROJECT NAME: Harvest Crossing Filing 3 DATE: March 2024

PROJECT NUMBER: 19684001

CALCULATED BY: JBP

CHECKED BY: KJM

Q2 Q100 2-YR 100-YR

 RATIONAL CALCULATIONS SUMMARY

RUNOFF COEFFICIENTS PERCENT 

IMPERVIOUS
DESIGN POINT TRIBUTARY BASINS

TRIBUTARY AREA

(AC)

PEAK FLOWS (CFS)

A106 A106 2.68 3.27 13.21 0.55 0.76 67.4%

A108 A108 0.68 0.60 2.93 0.42 0.70 52.7%

A110 A110 0.39 0.39 1.89 0.43 0.70 53.7%

A112 A112 3.79 2.89 15.48 0.37 0.67 46.5%

A114 A114 2.55 1.60 9.35 0.32 0.65 40.1%

POND A1 POND A1 3.79 3.85 19.21 0.40 0.69 50.7%

59.22 72.59 304.15 0.51 0.74 63.4%

A-O1 A-O1 11.71 1.24 35.38 0.06 0.52 8.6%

A-O2 A-O2 6.37 0.75 17.75 0.07 0.52 9.6%

A-O3 A-O3 1.39 0.35 8.88 0.13 0.55 17.0%

A-O4 A-O4 4.42 0.48 26.49 0.06 0.52 8.3%

A-O5 A-O5 4.89 1.05 18.93 0.11 0.54 14.3%

88.01 76.47 411.58 0.37 0.67 46.0%

C2 C2 0.29 0.40 1.60 0.56 0.77 69.2%

C4 C4 1.40 2.00 7.76 0.58 0.78 71.6%

C6 C6 1.10 1.53 5.92 0.58 0.78 71.9%

C8 C8 0.45 0.57 2.52 0.48 0.73 60.1%

C10 C10 0.15 0.27 1.02 0.62 0.80 76.3%

C12 C12 0.73 1.02 3.94 0.59 0.78 72.2%

C14 C14 0.18 0.35 1.26 0.65 0.81 80.0%

C16 C16 0.73 1.15 4.45 0.59 0.78 72.2%

C18 C18 0.93 1.37 5.15 0.61 0.79 75.1%

C20 C20 0.27 0.46 1.65 0.65 0.81 80.0%

C22 C22 0.77 1.05 4.08 0.58 0.78 71.6%

C24 C24 0.28 0.34 1.42 0.51 0.74 63.5%

C26 C26 0.89 1.20 4.64 0.59 0.78 72.2%

C28 C28 1.32 1.70 6.67 0.57 0.77 70.6%

C30 C30 0.18 0.32 1.18 0.62 0.80 76.3%

C32 C32 0.87 1.21 4.67 0.59 0.78 72.5%

C34 C34 0.49 0.66 2.64 0.55 0.76 68.3%

C36 C36 0.53 0.70 2.79 0.56 0.77 68.9%

C38 C38 0.18 0.33 1.21 0.62 0.80 76.3%

C40 C40 0.74 1.04 4.00 0.59 0.78 72.7%

C42 C42 0.47 0.46 2.33 0.40 0.69 50.3%

C44 C44 0.54 0.54 2.66 0.41 0.70 51.6%

13.48 18.69 73.53 0.57 0.77 70.1%

D2 D2 0.57 0.89 3.08 0.56 0.77 69.6%

D4 D4 0.78 1.27 4.95 0.59 0.78 72.9%

D6 D6 0.79 1.11 4.91 0.59 0.78 72.9%

D8 D8 0.76 1.13 4.07 0.59 0.78 72.7%

D10 D10 0.57 0.82 3.35 0.62 0.80 76.3%

D12 D12 1.71 2.58 8.95 0.59 0.78 72.5%

D14 D14 0.45 0.62 2.60 0.59 0.78 72.3%

D16 D16 0.66 1.13 3.51 0.59 0.78 72.6%

D18 D18 0.64 1.05 4.18 0.59 0.78 72.6%

D20 D20 0.20 0.28 1.29 0.62 0.80 76.3%

D22 D22 2.33 3.07 11.93 0.59 0.78 72.5%

D24 D24 2.53 3.33 12.61 0.57 0.77 69.9%

D26 D26 0.41 0.81 2.04 0.50 0.74 61.7%

D28 D28 2.08 0.82 7.07 0.10 0.55 15.0%

12.38 18.09 67.47 0.51 0.74 63.6%

E2 E2 1.89 2.34 10.99 0.55 0.76 67.8%

E4 E4 1.32 1.93 6.79 0.60 0.78 73.4%

E6 E6 1.63 3.95 9.12 0.61 0.79 74.5%

4.85 8.22 26.90 0.58 0.78 71.6%

O-O1 O-O1 13.41 1.26 49.46 0.05 0.52 7.8%

13.41 1.26 49.46 0.05 0.52 7.84%

Basin E - Total

Basin A1 - Total

Basin C- Total

Basin D - Total

Onsite Basin A1

Subbasins Draining to Offsite

Offsite - Total

Off-Site Subbasins to Basin A1

On-Site Subbasins to Basin C

On-Site Subbasins to Basin D

On-Site Subbasins to Basin E
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Appendix B – Hydraulic Computations 

  



P 2.47 in P 2.47 in

S 0.040 ft/ft S 0.040 ft/ft

L 2250 ft L 1040 ft

A 3833715.60 ft
2

A 1007978.40 ft
2

C1 1.3053 C1 1.3053

C2 0.1651 C2 0.1651

C3 -0.3490 C3 -0.3490

q 1.720 cfs/acre q 1.849 cfs/acre

a 88.01 acres a 23.14 acres

q 1.720 cfs/acre q 1.849 cfs/acre

Q 136.22 cfs Q 38.51 cfs

Pond A1 Release Rate Pond B4 Release Rate

Pond A1 Release Rate Pond B4 Release Rate

MHFD 100-YEAR RELEASE RATE COMPUTATIONS

MHFD Computed 100-Year Release Rates > MDR 100-Year Release Rates

Therefore, Pond A1 100-Year Release Rate shall adhere to 72.70 CFS.
Pond B4 100-Year Release Rate shall adhere to 21.70 CFS.



Project:

Basin ID:

Depth Increment = 0.50 ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 706 0.016

Selected BMP Type = EDB 5695.5 -- 0.50 -- -- -- 2,717 0.062 856 0.020

Watershed Area = 88.01 acres 5696 -- 1.00 -- -- -- 9,919 0.228 4,015 0.092

Watershed Length = 2,250 ft 5696.5 -- 1.50 -- -- -- 22,216 0.510 12,048 0.277

Watershed Length to Centroid = 900 ft 5697 -- 2.00 -- -- -- 37,447 0.860 26,964 0.619

Watershed Slope = 0.040 ft/ft 5697.5 -- 2.50 -- -- -- 50,101 1.150 48,851 1.121

Watershed Imperviousness = 46.01% percent 5698 -- 3.00 -- -- -- 63,118 1.449 77,156 1.771

Percentage Hydrologic Soil Group A = 0.0% percent 5698.5 -- 3.50 -- -- -- 76,509 1.756 112,062 2.573

Percentage Hydrologic Soil Group B = 0.0% percent 5699 -- 4.00 -- -- -- 82,709 1.899 151,867 3.486

Percentage Hydrologic Soil Groups C/D = 100.0% percent 5699.5 -- 4.50 -- -- -- 87,708 2.013 194,471 4.464

Target WQCV Drain Time = 40.0 hours 5700 -- 5.00 -- -- -- 92,344 2.120 239,484 5.498

Location for 1-hr Rainfall Depths = User Input 5700.5 -- 5.50 -- -- -- 97,208 2.232 286,872 6.586

5701 -- 6.00 -- -- -- 103,414 2.374 337,028 7.737

5701.5 -- 6.50 -- -- -- 107,963 2.478 389,872 8.950

Optional User Overrides 5702 -- 7.00 -- -- -- 112,470 2.582 444,980 10.215

Water Quality Capture Volume (WQCV) = 1.435 acre-feet acre-feet 5702.5 -- 7.50 -- -- -- 117,094 2.688 502,371 11.533

Excess Urban Runoff Volume (EURV) = 3.806 acre-feet acre-feet 5703 -- 8.00 -- -- -- 121,366 2.786 561,986 12.901

2-yr Runoff Volume (P1 = 0.86 in.) = 2.574 acre-feet 0.86 inches 5703.5 -- 8.50 -- -- -- 132,495 3.042 625,451 14.358

5-yr Runoff Volume (P1 = 1.14 in.) = 4.034 acre-feet 1.14 inches 5704 -- 9.00 -- -- -- 136,549 3.135 692,712 15.902

10-yr Runoff Volume (P1 = 1.4 in.) = 5.717 acre-feet 1.40 inches -- -- -- --

25-yr Runoff Volume (P1 = 1.79 in.) = 8.838 acre-feet 1.79 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.12 in.) = 11.276 acre-feet 2.12 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.47 in.) = 14.164 acre-feet 2.47 inches -- -- -- --

500-yr Runoff Volume (P1 = 3.39 in.) = 21.123 acre-feet 3.39 inches -- -- -- --

Approximate 2-yr Detention Volume = 2.417 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 3.853 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 4.627 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 5.631 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 6.153 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 7.374 acre-feet -- -- -- --

-- -- -- --

Define Zones and Basin Geometry -- -- -- --

Zone 1 Volume (WQCV) = 1.435 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 2.371 acre-feet -- -- -- --

Zone 3 Volume (100-year - Zones 1 & 2) = 3.569 acre-feet -- -- -- --

Total Detention Basin Volume = 7.374 acre-feet -- -- -- --

Initial Surcharge Volume (ISV) = user ft 3 -- -- -- --

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

Total Available Detention Depth (Htotal) = user ft -- -- -- --

Depth of Trickle Channel (HTC) = user ft -- -- -- --

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

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --

Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

-- -- -- --

Initial Surcharge Area (AISV) = user ft 2 -- -- -- --

Surcharge Volume Length (LISV) = user ft -- -- -- --

Surcharge Volume Width (WISV) = user ft -- -- -- --

Depth of Basin Floor (HFLOOR) = user ft -- -- -- --

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

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

Area of Basin Floor (AFLOOR) = user ft 2 -- -- -- --

Volume of Basin Floor (VFLOOR) = user ft 3 -- -- -- --

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

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

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

Area of Main Basin (AMAIN) = user ft 2 -- -- -- --

Volume of Main Basin (VMAIN) = user ft 3 -- -- -- --

Calculated Total Basin Volume (Vtotal) = user acre-feet -- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional 

Override 

Area (ft 2)

Length 

(ft)

Optional 

Override 

Stage (ft)

Stage

(ft)

Stage - Storage

Description

Area 

(ft 2)

Width 

(ft)

Harvest Crossing - Filing 3

Pond A1

MHFD-Detention, Version 4.06 (July 2022)

Volume 

(ft 3)

Volume 

(ac-ft)

Area 

(acre)

After providing required inputs above including 1-hour rainfall

depths, click 'Run CUHP' to generate runoff hydrographs using 

the embedded Colorado Urban Hydrograph Procedure.

Example Zone Configuration (Retention Pond)

Pond A1_MHFD-Detention_v4-06.xlsm, Basin 3/25/2024, 11:50 AM



1 User Defined Stage-Area Booleans for Message

1 Equal Stage-Area Inputs Watershed L:W

1 CountA Watershed Lc:L

Watershed Slope

0 Calc_S_TC Booleans for CUHP

1 CUHP Inputs Complete

H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV

0.00 Floor 0.00 Floor

2.76 Zone 1 (WQCV) 2.76 Zone 1 (WQCV)

4.17 Zone 2 (EURV) 4.17 Zone 2 (EURV)

5.85 Zone 3 (100-year) 5.85 Zone 3 (100-year)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.06 (July 2022)
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Pond A1_MHFD-Detention_v4-06.xlsm, Basin 3/25/2024, 11:50 AM



  Project:

  Basin ID:

Estimated Estimated

Stage (ft) Volume (ac-ft) Outlet Type

Zone 1 (WQCV) 2.76 1.435 Orifice Plate

Zone 2 (EURV) 4.17 2.371 Orifice Plate

Zone 3 (100-year) 5.85 3.569 Weir&Pipe (Restrict)

Total (all zones) 7.374

User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain

Underdrain Orifice Invert Depth = N/A ft (distance below the filtration media surface) Underdrain Orifice Area = N/A ft
2

Underdrain Orifice Diameter = N/A inches Underdrain Orifice Centroid = N/A feet

User Input:  Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate

Centroid of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = N/A ft
2

Depth at top of Zone using Orifice Plate = 4.17 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet

Orifice Plate: Orifice Vertical Spacing = 16.80 inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = N/A sq. inches Elliptical Slot Area = N/A ft
2

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

Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)

Stage of Orifice Centroid (ft) 0.00 1.39 2.78

Orifice Area (sq. inches) 6.75 6.75 5.75

Row 9 (optional) Row 10 (optional) Row 11 (optional) Row 12 (optional) Row 13 (optional) Row 14 (optional) Row 15 (optional) Row 16 (optional)

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

User Input:  Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice

Not Selected Not Selected Not Selected Not Selected

Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A ft
2

Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A feet

Vertical Orifice Diameter = N/A N/A inches

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

grate Zone 3 Weir Not Selected Zone 3 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 4.17 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 4.17 N/A feet

Overflow Weir Front Edge Length = 10.00 N/A feet Overflow Weir Slope Length = 10.00 N/A feet

Overflow Weir Grate Slope = 0.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 11.38 N/A

Horiz. Length of Weir Sides = 10.00 N/A feet Overflow Grate Open Area w/o Debris = 69.60 N/A ft
2

Overflow Grate Type = Type C Grate N/A Overflow Grate Open Area w/ Debris = 34.80 N/A ft
2

Debris Clogging % = 50% N/A %

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

Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Selected

Depth to Invert of Outlet Pipe = 0.00 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 6.12 N/A ft
2

Outlet Pipe Diameter = 48.00 N/A inches Outlet Orifice Centroid = 1.13 N/A feet

Restrictor Plate Height Above Pipe Invert = 23.50 inches Half-Central Angle of Restrictor Plate on Pipe = 1.55 N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway

Spillway Invert Stage= 7.20 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.78 feet

Spillway Crest Length = 150.00 feet Stage at Top of Freeboard = 8.98 feet

Spillway End Slopes = 10.00 H:V Basin Area at Top of Freeboard = 3.13 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 15.84 acre-ft

Max Ponding Depth of Target Storage Volume = 6.65 feet Discharge at Top of Freeboard = 1252.64 cfs

Routed Hydrograph Results

Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year

One-Hour Rainfall Depth (in) = N/A N/A 0.86 1.14 1.40 1.79 2.12 2.47 3.39

CUHP Runoff Volume (acre-ft) = 1.435 3.806 2.574 4.034 5.717 8.838 11.276 14.164 21.123

Inflow Hydrograph Volume (acre-ft) = N/A N/A 2.574 4.034 5.717 8.838 11.276 14.164 21.123

CUHP Predevelopment Peak Q (cfs) = N/A N/A 1.4 16.7 39.7 92.0 127.0 167.2 262.7
OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A

Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.02 0.19 0.45 1.05 1.44 1.90 2.99

Peak Inflow Q (cfs) = N/A N/A 49.9 81.1 115.4 180.8 229.9 289.7 423.4

Peak Outflow Q (cfs) = 0.6 1.1 0.9 1.3 15.4 58.9 63.2 69.2 200.1

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.1 0.4 0.6 0.5 0.4 0.8

Structure Controlling Flow = Plate Overflow Weir 1 Plate Overflow Weir 1 Overflow Weir 1 Outlet Plate 1 Outlet Plate 1 Outlet Plate 1 Spillway

Max Velocity through Grate 1 (fps) = N/A N/A N/A 0.0 0.2 0.8 0.9 1.0 1.1

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) = 38 66 54 69 68 64 62 60 55

Time to Drain 99% of Inflow Volume (hours) = 40 71 57 74 74 72 71 70 67

Maximum Ponding Depth (ft) = 2.76 4.17 3.42 4.19 4.54 5.13 5.73 6.65 7.62

Area at Maximum Ponding Depth (acres) = 1.31 1.94 1.71 1.94 2.02 2.15 2.30 2.51 2.71
Maximum Volume Stored (acre-ft) = 1.441 3.812 2.434 3.851 4.525 5.775 7.106 9.324 11.830

 

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

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.06 (July 2022)

Harvest Crossing - Filing 3

Pond A1

Example Zone Configuration (Retention Pond)

Pond A1_MHFD-Detention_v4-06.xlsm, Outlet Structure 3/25/2024, 11:51 AM



COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1Vert Orifice 2

Count_Underdrain = 0 0.11(diameter = 3/8 inch) 2 1 1

Count_WQPlate = 1 0.14(diameter = 7/16 inch)

Count_VertOrifice1 = 0 0.18(diameter = 1/2 inch) Outlet Plate 1 Outlet Plate 2 Drain Time Message Boolean

Count_VertOrifice2 = 0 0.24(diameter = 9/16 inch) 4 1 5yr, <72hr 0

Count_Weir1 = 1 0.29(diameter = 5/8 inch) >5yr, <120hr 0

Count_Weir2 = 0 0.36(diameter = 11/16 inch) Max Depth Row

Count_OutletPipe1 = 1 0.42(diameter = 3/4 inch) WQCV 277

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 343

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 418

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 420

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 455 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 514 0.78

WQ Plate Flow at 100yr depth = 1.48 0.97(diameter = 1-1/8 inches) 50 Year 574

CLOG #1= 50% 1.08(diameter = 1-3/16 inches) 100 Year 666 1 Z1_Boolean

n*Cdw #1 = 0.60 1.20(diameter = 1-1/4 inches) 500 Year 763 1 Z2_Boolean

n*Cdo #1 = 0.74 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.000 1.45(diameter = 1-3/8 inches) 1 Opening Message

CLOG #2= N/A 1.59(diameter = 1-7/16 inches) Draintime Running

n*Cdw #2 = N/A 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)

n*Cdo #2 = N/A 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 0 0 1

Overflow Weir #2 Angle = N/A 2.03(diameter = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean

Underdrain Q at 100yr depth = 0.00 2.20(diameter = 1-11/16 inches) Overflow Weir 1 1 1 0 Max Depth

VertOrifice1 Q at 100yr depth = 0.00 2.36(diameter = 1-3/4 inches) Overflow Weir 2 0 0 0 500yr Depth

VertOrifice2 Q at 100yr depth = 0.00 2.54(diameter = 1-13/16 inches) Outlet Pipe 1 1 1 0 Freeboard

2.72(diameter = 1-7/8 inches) Outlet Pipe 2 0 0 1 Spillway

Count_User_Hydrographs 0 2.90(diameter = 1-15/16 inches) 0 Spillway Length

CountA_3 (EURV & 100yr) = 1 3.09(diameter = 2 inches) FALSE Time Interval

CountA_4 (100yr Only) = 1 3.29(use rectangular openings) Button Visibility Boolean

COUNTA_5 (FSD Weir Only)= 0 0 WQCV Underdrain

COUNTA_6 (EURV Weir Only)= 1 1 WQCV Plate

0 EURV-WQCV Plate

Outlet1_Pulldown_Boolean 0 EURV-WQCV VertOriice

Outlet2_Pulldown_Boolean 1 Outlet 90% Qpeak

Outlet3_Pulldown_Boolean 0 Outlet Undetained

0 Weir Only 90% Qpeak

0 Five Year Ratio Plate

0 Five Year Ratio VertOrifice

EURV_draintime_user

Spillway Options

Offset

Overlapping

S-A-V-D Chart Axis Default X-axis Left Y-Axis Right Y-Axis

minimum bound 0.00 0 0

maximum bound 10.00 690,000 1,260

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

minimum bound

maximum bound

MHFD-Detention, Version 4.06 (July 2022)
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Outflow Hydrograph Workbook Filename:

Inflow Hydrographs

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

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP

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

5.00  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.21 0.00 4.21

0:15:00 0.00 0.00 2.73 7.43 11.01 8.83 12.61 13.24 21.65

0:20:00 0.00 0.00 17.88 25.89 32.88 23.51 29.52 33.35 54.93

0:25:00 0.00 0.00 41.58 63.81 96.66 57.31 75.12 94.00 167.76

0:30:00 0.00 0.00 49.91 81.14 115.42 164.21 213.91 256.13 384.62

0:35:00 0.00 0.00 43.48 70.28 97.88 180.78 229.90 289.70 423.44

0:40:00 0.00 0.00 36.31 56.88 79.42 164.13 206.65 258.35 375.48

0:45:00 0.00 0.00 28.14 44.77 63.19 136.00 170.84 221.23 319.69

0:50:00 0.00 0.00 22.44 36.48 50.30 112.71 141.14 181.81 263.34

0:55:00 0.00 0.00 18.61 29.82 41.49 89.18 112.37 149.76 217.72

1:00:00 0.00 0.00 15.35 24.28 34.21 71.61 90.72 126.80 184.46

1:05:00 0.00 0.00 12.66 19.72 27.98 58.08 73.82 107.80 156.67

1:10:00 0.00 0.00 9.88 16.64 24.15 42.12 54.18 76.33 112.86

1:15:00 0.00 0.00 8.32 14.31 22.68 32.04 42.14 55.42 84.41

1:20:00 0.00 0.00 7.54 12.52 20.05 24.57 32.28 39.03 59.85

1:25:00 0.00 0.00 7.10 11.38 16.73 19.92 25.99 28.22 43.44

1:30:00 0.00 0.00 6.87 10.64 14.46 15.97 20.75 21.89 33.74

1:35:00 0.00 0.00 6.70 10.17 12.93 13.35 17.26 17.60 27.11

1:40:00 0.00 0.00 6.58 8.95 11.90 11.75 15.12 14.85 22.92

1:45:00 0.00 0.00 6.51 8.03 11.22 10.66 13.65 13.11 20.22

1:50:00 0.00 0.00 6.48 7.42 10.73 10.07 12.83 12.34 18.97

1:55:00 0.00 0.00 5.49 7.01 10.01 9.72 12.36 12.05 18.44

2:00:00 0.00 0.00 4.73 6.53 8.92 9.54 12.12 11.97 18.32

2:05:00 0.00 0.00 3.24 4.45 6.07 6.53 8.28 8.23 12.56

2:10:00 0.00 0.00 2.11 2.89 3.97 4.26 5.40 5.38 8.19

2:15:00 0.00 0.00 1.37 1.85 2.56 2.77 3.51 3.48 5.29

2:20:00 0.00 0.00 0.83 1.14 1.58 1.70 2.15 2.13 3.22

2:25:00 0.00 0.00 0.48 0.70 0.95 1.06 1.34 1.32 2.00

2:30:00 0.00 0.00 0.25 0.39 0.50 0.58 0.73 0.72 1.08

2:35:00 0.00 0.00 0.10 0.17 0.20 0.25 0.31 0.30 0.44

2:40:00 0.00 0.00 0.03 0.04 0.04 0.05 0.06 0.06 0.08

2:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

DETENTION BASIN OUTLET STRUCTURE DESIGN

Pond A1_MHFD-Detention_v4-06.xlsm, Outlet Structure 3/25/2024, 11:51 AM



Summary Stage-Area-Volume-Discharge Relationships

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

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

Stage Area Area Volume Volume
Total

Outflow

[ft] [ft
 2

] [acres] [ft
 3

] [ac-ft] [cfs]

MHFD-Detention, Version 4.06 (July 2022)

DETENTION BASIN OUTLET STRUCTURE DESIGN

Stage - Storage

Description

For best results, include the 

stages of all grade slope 

changes (e.g. ISV and Floor) 

from the S-A-V table on 

Sheet 'Basin'. 

Also include the inverts of all 

outlets (e.g. vertical orifice, 

overflow grate, and spillway, 

where applicable).
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Project:

Basin ID:

Depth Increment = 1.00 ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 177 0.004

Selected BMP Type = EDB 5719.5 -- 0.50 -- -- -- 2,223 0.051 600 0.014

Watershed Area = 23.14 acres 5720 -- 1.00 -- -- -- 5,027 0.115 2,412 0.055

Watershed Length = 1,040 ft 5720.5 -- 1.50 -- -- -- 7,994 0.184 5,668 0.130

Watershed Length to Centroid = 470 ft 5721 -- 2.00 -- -- -- 11,846 0.272 10,628 0.244

Watershed Slope = 0.040 ft/ft 5721.5 -- 2.50 -- -- -- 15,724 0.361 17,520 0.402

Watershed Imperviousness = 63.60% percent 5722 -- 3.00 -- -- -- 19,205 0.441 26,252 0.603

Percentage Hydrologic Soil Group A = 0.0% percent 5722.5 -- 3.50 -- -- -- 21,807 0.501 36,505 0.838

Percentage Hydrologic Soil Group B = 0.0% percent 5723 -- 4.00 -- -- -- 24,068 0.553 47,974 1.101

Percentage Hydrologic Soil Groups C/D = 100.0% percent 5723.5 -- 4.50 -- -- -- 26,280 0.603 60,561 1.390

Target WQCV Drain Time = 40.0 hours 5724 -- 5.00 -- -- -- 28,761 0.660 74,321 1.706

Location for 1-hr Rainfall Depths = User Input 5724.5 -- 5.50 -- -- -- 32,028 0.735 89,519 2.055

5725 -- 6.00 -- -- -- 34,965 0.803 106,267 2.440

5725.5 -- 6.50 -- -- -- 37,121 0.852 124,288 2.853

Optional User Overrides 5726 -- 7.00 -- -- -- 39,250 0.901 143,381 3.292

Water Quality Capture Volume (WQCV) = 0.480 acre-feet acre-feet 5726.55 -- 7.55 -- -- -- 41,227 0.946 165,512 3.800

Excess Urban Runoff Volume (EURV) = 1.419 acre-feet acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 0.86 in.) = 0.941 acre-feet 0.86 inches -- -- -- --

5-yr Runoff Volume (P1 = 1.14 in.) = 1.377 acre-feet 1.14 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.4 in.) = 1.836 acre-feet 1.40 inches -- -- -- --

25-yr Runoff Volume (P1 = 1.79 in.) = 2.627 acre-feet 1.79 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.12 in.) = 3.261 acre-feet 2.12 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.47 in.) = 3.985 acre-feet 2.47 inches -- -- -- --

500-yr Runoff Volume (P1 = 3.39 in.) = 5.786 acre-feet 3.39 inches -- -- -- --

Approximate 2-yr Detention Volume = 0.917 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 1.370 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 1.649 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 1.970 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 2.135 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 2.435 acre-feet -- -- -- --

-- -- -- --

Define Zones and Basin Geometry -- -- -- --

Zone 1 Volume (WQCV) = 0.480 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 0.940 acre-feet -- -- -- --

Zone 3 Volume (100-year - Zones 1 & 2) = 1.016 acre-feet -- -- -- --

Total Detention Basin Volume = 2.435 acre-feet -- -- -- --

Initial Surcharge Volume (ISV) = user ft 3 -- -- -- --

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

Total Available Detention Depth (Htotal) = user ft -- -- -- --

Depth of Trickle Channel (HTC) = user ft -- -- -- --

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

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --

Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

-- -- -- --

Initial Surcharge Area (AISV) = user ft 2 -- -- -- --

Surcharge Volume Length (LISV) = user ft -- -- -- --

Surcharge Volume Width (WISV) = user ft -- -- -- --

Depth of Basin Floor (HFLOOR) = user ft -- -- -- --

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

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

Area of Basin Floor (AFLOOR) = user ft 2 -- -- -- --

Volume of Basin Floor (VFLOOR) = user ft 3 -- -- -- --

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

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

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

Area of Main Basin (AMAIN) = user ft 2 -- -- -- --

Volume of Main Basin (VMAIN) = user ft 3 -- -- -- --

Calculated Total Basin Volume (Vtotal) = user acre-feet -- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

After providing required inputs above including 1-hour rainfall

depths, click 'Run CUHP' to generate runoff hydrographs using 

the embedded Colorado Urban Hydrograph Procedure.

Volume 

(ft 3)

Volume 

(ac-ft)

Area 

(acre)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional 

Override 

Area (ft 2)

Length 

(ft)

Optional 

Override 

Stage (ft)

Stage

(ft)

Stage - Storage

Description

Area 

(ft 2)

Width 

(ft)

Harvest Crossing - Filing 3

Pond B4

MHFD-Detention, Version 4.06 (July 2022)

Example Zone Configuration (Retention Pond)
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1 User Defined Stage-Area Booleans for Message

1 Equal Stage-Area Inputs Watershed L:W

1 CountA Watershed Lc:L

Watershed Slope

0 Calc_S_TC Booleans for CUHP

1 CUHP Inputs Complete

H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV

0.00 Floor 0.00 Floor

2.71 Zone 1 (WQCV) 2.71 Zone 1 (WQCV)

4.55 Zone 2 (EURV) 4.55 Zone 2 (EURV)

6.00 Zone 3 (100-year) 6.00 Zone 3 (100-year)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.06 (July 2022)
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  Project:

  Basin ID:

Estimated Estimated

Stage (ft) Volume (ac-ft) Outlet Type

Zone 1 (WQCV) 2.71 0.480 Orifice Plate

Zone 2 (EURV) 4.55 0.940 Circular Orifice

Zone 3 (100-year) 6.00 1.016 Weir&Pipe (Restrict)

Total (all zones) 2.435

User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain

Underdrain Orifice Invert Depth = N/A ft (distance below the filtration media surface) Underdrain Orifice Area = N/A ft
2

Underdrain Orifice Diameter = N/A inches Underdrain Orifice Centroid = N/A feet

User Input:  Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate

Centroid of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = N/A ft
2

Depth at top of Zone using Orifice Plate = 2.71 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet

Orifice Plate: Orifice Vertical Spacing = 10.80 inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = N/A sq. inches Elliptical Slot Area = N/A ft
2

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

Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)

Stage of Orifice Centroid (ft) 0.00 0.90 1.81

Orifice Area (sq. inches) 2.00 1.95 1.95

Row 9 (optional) Row 10 (optional) Row 11 (optional) Row 12 (optional) Row 13 (optional) Row 14 (optional) Row 15 (optional) Row 16 (optional)

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

User Input:  Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice

Zone 2 Circular Not Selected Zone 2 Circular Not Selected

Invert of Vertical Orifice = 2.71 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 0.00 N/A ft
2

Depth at top of Zone using Vertical Orifice = 4.55 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = 0.02 N/A feet

Vertical Orifice Diameter = 0.45 N/A inches

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

grate Zone 3 Weir Not Selected Zone 3 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 4.55 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 4.55 N/A feet

Overflow Weir Front Edge Length = 6.00 N/A feet Overflow Weir Slope Length = 6.00 N/A feet

Overflow Weir Grate Slope = 0.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 13.29 N/A

Horiz. Length of Weir Sides = 6.00 N/A feet Overflow Grate Open Area w/o Debris = 25.06 N/A ft
2

Overflow Grate Type = Type C Grate N/A Overflow Grate Open Area w/ Debris = 12.53 N/A ft
2

Debris Clogging % = 50% N/A %

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

Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Selected

Depth to Invert of Outlet Pipe = 0.00 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 1.88 N/A ft
2

Outlet Pipe Diameter = 30.00 N/A inches Outlet Orifice Centroid = 0.59 N/A feet

Restrictor Plate Height Above Pipe Invert = 12.25 inches Half-Central Angle of Restrictor Plate on Pipe = 1.39 N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway

Spillway Invert Stage= 6.15 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.39 feet

Spillway Crest Length = 105.00 feet Stage at Top of Freeboard = 7.54 feet

Spillway End Slopes = 50.00 H:V Basin Area at Top of Freeboard = 0.95 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 3.79 acre-ft

Max Ponding Depth of Target Storage Volume = 6.14 feet Discharge at Top of Freeboard = 813.48 cfs

Routed Hydrograph Results

Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year

One-Hour Rainfall Depth (in) = N/A N/A 0.86 1.14 1.40 1.79 2.12 2.47 3.39

CUHP Runoff Volume (acre-ft) = 0.480 1.419 0.941 1.377 1.836 2.627 3.261 3.985 5.786

Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.941 1.377 1.836 2.627 3.261 3.985 5.786

CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.4 4.7 10.7 24.9 34.1 44.8 70.4
OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A

Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.02 0.20 0.46 1.07 1.47 1.94 3.04

Peak Inflow Q (cfs) = N/A N/A 20.7 30.4 40.3 61.3 76.9 90.3 130.1

Peak Outflow Q (cfs) = 0.3 0.4 0.3 0.4 4.0 16.6 20.1 21.4 87.7

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.1 0.4 0.7 0.6 0.5 1.2

Structure Controlling Flow = Vertical Orifice 1 Overflow Weir 1 Vertical Orifice 1 Vertical Orifice 1 Overflow Weir 1 Overflow Weir 1 Outlet Plate 1 Outlet Plate 1 Spillway

Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A 0.1 0.6 0.8 0.8 0.9

Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A
Time to Drain 97% of Inflow Volume (hours) = 38 66 54 66 68 65 63 61 56

Time to Drain 99% of Inflow Volume (hours) = 40 72 58 72 75 73 72 71 68

Maximum Ponding Depth (ft) = 2.71 4.55 3.61 4.38 4.76 5.11 5.49 6.14 6.48

Area at Maximum Ponding Depth (acres) = 0.39 0.61 0.51 0.59 0.63 0.68 0.73 0.82 0.85
Maximum Volume Stored (acre-ft) = 0.482 1.421 0.889 1.319 1.545 1.780 2.040 2.545 2.828

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.06 (July 2022)

Harvest Crossing - Filing 3

Pond B4

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

Example Zone Configuration (Retention Pond)
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COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1Vert Orifice 2

Count_Underdrain = 0 0.11(diameter = 3/8 inch) 2 2 1

Count_WQPlate = 1 0.14(diameter = 7/16 inch)

Count_VertOrifice1 = 1 0.18(diameter = 1/2 inch) Outlet Plate 1 Outlet Plate 2 Drain Time Message Boolean

Count_VertOrifice2 = 0 0.24(diameter = 9/16 inch) 4 1 5yr, <72hr 0

Count_Weir1 = 1 0.29(diameter = 5/8 inch) >5yr, <120hr 0

Count_Weir2 = 0 0.36(diameter = 11/16 inch) Max Depth Row

Count_OutletPipe1 = 1 0.42(diameter = 3/4 inch) WQCV 272

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 362

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 456

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 439

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 477 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 512 0.39

WQ Plate Flow at 100yr depth = 0.45 0.97(diameter = 1-1/8 inches) 50 Year 550

CLOG #1= 50% 1.08(diameter = 1-3/16 inches) 100 Year 615 1 Z1_Boolean

n*Cdw #1 = 0.60 1.20(diameter = 1-1/4 inches) 500 Year 649 1 Z2_Boolean

n*Cdo #1 = 0.74 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.000 1.45(diameter = 1-3/8 inches) Opening Message

CLOG #2= N/A 1.59(diameter = 1-7/16 inches) Draintime Running

n*Cdw #2 = N/A 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)

n*Cdo #2 = N/A 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 1 1 2

Overflow Weir #2 Angle = N/A 2.03(diameter = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean

Underdrain Q at 100yr depth = 0.00 2.20(diameter = 1-11/16 inches) Overflow Weir 1 1 2 0 Max Depth

VertOrifice1 Q at 100yr depth = 0.01 2.36(diameter = 1-3/4 inches) Overflow Weir 2 0 0 0 500yr Depth

VertOrifice2 Q at 100yr depth = 0.00 2.54(diameter = 1-13/16 inches) Outlet Pipe 1 1 2 1 Freeboard

2.72(diameter = 1-7/8 inches) Outlet Pipe 2 0 0 1 Spillway

Count_User_Hydrographs 0 2.90(diameter = 1-15/16 inches) 0 Spillway Length

CountA_3 (EURV & 100yr) = 1 3.09(diameter = 2 inches) FALSE Time Interval

CountA_4 (100yr Only) = 1 3.29(use rectangular openings) Button Visibility Boolean

COUNTA_5 (FSD Weir Only)= 0 0 WQCV Underdrain

COUNTA_6 (EURV Weir Only)= 1 1 WQCV Plate

0 EURV-WQCV Plate

Outlet1_Pulldown_Boolean 1 EURV-WQCV VertOriice

Outlet2_Pulldown_Boolean 1 Outlet 90% Qpeak

Outlet3_Pulldown_Boolean 0 Outlet Undetained

0 Weir Only 90% Qpeak

0 Five Year Ratio Plate

0 Five Year Ratio VertOrifice

EURV_draintime_user

Spillway Options

Offset

Overlapping

S-A-V-D Chart Axis Default X-axis Left Y-Axis Right Y-Axis

minimum bound 0.00 0 0

maximum bound 8.00 170,000 820

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

minimum bound

maximum bound

DETENTION BASIN OUTLET STRUCTURE DESIGN
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Outflow Hydrograph Workbook Filename:

Inflow Hydrographs

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

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP

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

5.00  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.11 0.00 2.30

0:15:00 0.00 0.00 1.52 4.11 6.08 4.86 6.90 7.25 11.36

0:20:00 0.00 0.00 9.64 13.48 16.88 11.92 14.77 16.78 25.58

0:25:00 0.00 0.00 19.92 29.08 40.32 26.30 33.30 39.37 63.13

0:30:00 0.00 0.00 20.72 30.38 39.69 61.28 76.91 90.34 130.08

0:35:00 0.00 0.00 15.91 23.07 29.94 57.12 70.49 88.50 125.78

0:40:00 0.00 0.00 12.23 17.06 22.08 47.53 58.28 71.77 101.53

0:45:00 0.00 0.00 8.66 12.57 16.74 35.26 43.19 56.36 79.83

0:50:00 0.00 0.00 6.28 9.61 12.18 28.51 34.92 44.30 62.70

0:55:00 0.00 0.00 4.70 7.02 9.14 19.92 24.48 33.24 47.10

1:00:00 0.00 0.00 4.03 5.89 7.95 14.59 18.02 26.07 37.28

1:05:00 0.00 0.00 3.82 5.50 7.61 12.23 15.23 23.07 33.17

1:10:00 0.00 0.00 3.19 5.35 7.48 9.63 12.14 16.29 23.84

1:15:00 0.00 0.00 2.88 4.82 7.44 8.30 10.57 12.67 18.87

1:20:00 0.00 0.00 2.69 4.28 6.55 6.63 8.36 8.74 13.00

1:25:00 0.00 0.00 2.59 3.98 5.36 5.82 7.26 6.67 9.89

1:30:00 0.00 0.00 2.53 3.81 4.66 4.75 5.88 5.37 7.95

1:35:00 0.00 0.00 2.49 3.71 4.26 4.18 5.14 4.73 6.99

1:40:00 0.00 0.00 2.49 3.14 4.03 3.88 4.74 4.51 6.63

1:45:00 0.00 0.00 2.49 2.84 3.90 3.73 4.54 4.41 6.48

1:50:00 0.00 0.00 2.49 2.66 3.86 3.66 4.46 4.41 6.48

1:55:00 0.00 0.00 1.95 2.57 3.68 3.63 4.42 4.41 6.48

2:00:00 0.00 0.00 1.64 2.36 3.22 3.63 4.42 4.41 6.48

2:05:00 0.00 0.00 0.90 1.30 1.79 2.02 2.46 2.45 3.59

2:10:00 0.00 0.00 0.49 0.72 0.98 1.12 1.36 1.36 1.99

2:15:00 0.00 0.00 0.23 0.37 0.49 0.57 0.70 0.69 1.02

2:20:00 0.00 0.00 0.10 0.17 0.22 0.28 0.34 0.33 0.49

2:25:00 0.00 0.00 0.03 0.05 0.06 0.09 0.10 0.10 0.15

2:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Summary Stage-Area-Volume-Discharge Relationships

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

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

Stage Area Area Volume Volume
Total

Outflow

[ft] [ft
 2

] [acres] [ft
 3

] [ac-ft] [cfs]

For best results, include the 

stages of all grade slope 

changes (e.g. ISV and Floor) 

from the S-A-V table on 

Sheet 'Basin'. 

Also include the inverts of all 

outlets (e.g. vertical orifice, 

overflow grate, and spillway, 

where applicable).

DETENTION BASIN OUTLET STRUCTURE DESIGN

Stage - Storage

Description

MHFD-Detention, Version 4.06 (July 2022)
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Harvest Gulch Low Flow Channel Sizing

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.050Roughness Coefficient

ft/ft0.002Channel Slope

H:V2.500Left Side Slope

H:V2.500Right Side Slope

ft16.00Bottom Width

cfs35.85Discharge

Results

in15.8Normal Depth

ft²25.3Flow Area

ft23.1Wetted Perimeter

in13.2Hydraulic Radius

ft22.57Top Width

in6.3Critical Depth

ft/ft0.047Critical Slope

ft/s1.41Velocity

ft0.03Velocity Head

ft1.35Specific Energy

0.235Froude Number

SubcriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in15.8Normal Depth

in6.3Critical Depth

ft/ft0.002Channel Slope

ft/ft0.047Critical Slope

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

3/25/2024

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterHC F3 Channel.fm8



Harvest Gulch 5-YR Storm Event

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

ft/ft0.002Channel Slope

cfs84.52Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

4.330+00

1.300+12

1.300+22

0.000+25

0.000+41

1.300+45

1.300+55

4.330+67

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.050(0+67, 4.33)(0+00, 4.33)

Options

Pavlovskii's 
Method

Current Roughness Weighted 
Method

Pavlovskii's 
Method

Open Channel Weighting 
Method

Pavlovskii's 
Method

Closed Channel Weighting 
Method

Results

in24.1Normal Depth

0.050Roughness Coefficient

ft2.01Elevation

0.0 to 4.3 ftElevation Range

ft²57.3Flow Area

ft48.9Wetted Perimeter

in14.0Hydraulic Radius

ft48.25Top Width

in24.1Normal Depth

in10.9Critical Depth

ft/ft0.040Critical Slope

ft/s1.48Velocity

ft0.03Velocity Head

ft2.04Specific Energy

Page 1 of 227 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666
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Harvest Gulch 5-YR Storm Event

Results

0.239Froude Number

SubcriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in24.1Normal Depth

in10.9Critical Depth

ft/ft0.002Channel Slope

ft/ft0.040Critical Slope

Page 2 of 227 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

3/25/2024

FlowMaster
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Harvest Gulch 10-YR Storm Event

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

ft/ft0.002Channel Slope

cfs123.38Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

4.330+00

1.300+12

1.300+22

0.000+25

0.000+41

1.300+45

1.300+55

4.330+67

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.050(0+67, 4.33)(0+00, 4.33)

Options

Pavlovskii's 
Method

Current Roughness Weighted 
Method

Pavlovskii's 
Method

Open Channel Weighting 
Method

Pavlovskii's 
Method

Closed Channel Weighting 
Method

Results

in28.0Normal Depth

0.050Roughness Coefficient

ft2.33Elevation

0.0 to 4.3 ftElevation Range

ft²73.4Flow Area

ft51.6Wetted Perimeter

in17.1Hydraulic Radius

ft50.83Top Width

in28.0Normal Depth

in16.2Critical Depth

ft/ft0.043Critical Slope

ft/s1.68Velocity

ft0.04Velocity Head

ft2.38Specific Energy

Page 1 of 227 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666
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FlowMaster
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Harvest Gulch 10-YR Storm Event

Results

0.247Froude Number

SubcriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in28.0Normal Depth

in16.2Critical Depth

ft/ft0.002Channel Slope

ft/ft0.043Critical Slope

Page 2 of 227 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

3/25/2024

FlowMaster
[10.03.00.03]
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Harvest Gulch 100-YR Storm Event

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

ft/ft0.002Channel Slope

cfs339.16Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

4.330+00

1.300+12

1.300+22

0.000+25

0.000+41

1.300+45

1.300+55

4.330+67

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.050(0+67, 4.33)(0+00, 4.33)

Options

Pavlovskii's 
Method

Current Roughness Weighted 
Method

Pavlovskii's 
Method

Open Channel Weighting 
Method

Pavlovskii's 
Method

Closed Channel Weighting 
Method

Results

in43.4Normal Depth

0.050Roughness Coefficient

ft3.61Elevation

0.0 to 4.3 ftElevation Range

ft²144.9Flow Area

ft62.0Wetted Perimeter

in28.0Hydraulic Radius

ft60.97Top Width

in43.4Normal Depth

in23.7Critical Depth

ft/ft0.035Critical Slope

ft/s2.34Velocity

ft0.09Velocity Head

ft3.70Specific Energy

Page 1 of 227 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666
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FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterHC F3 Channel.fm8



Harvest Gulch 100-YR Storm Event

Results

0.268Froude Number

SubcriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in43.4Normal Depth

in23.7Critical Depth

ft/ft0.002Channel Slope

ft/ft0.035Critical Slope

Page 2 of 227 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

3/25/2024

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
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Hydraulic Analysis Report 

Project Data 

Project Title: Harvest Crossing Filing 3 

Designer: 

Project Date: Monday, March 25, 2024 

Project Units:  U.S. Customary Units 

Notes: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Weir Analysis: A-2 

Notes:  

Input Parameters 

Irregular Weir 

Coefficient: 3.0000 

Irregular Weir Geometry 

Station (ft) Elevation (ft) 

0.00 5702.79 

52.31 5702.49 

118.00 5702.83 

Tailwater (above crest): 0.00 ft 

Applied Coefficients 

0 3 

1 3 

Flow: 10.0700 cfs 

Result Parameters 

Head: 0.2317 ft 

Elevation Head: 5702.72 

Adjacent LPE: 5719.37 (FREEBOARD: 16.65’) 
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Weir Analysis: A-4 

Notes:  

Input Parameters 

Irregular Weir 

Coefficient: 3.0000 

Irregular Weir Geometry 

Station (ft) Elevation (ft) 

0.00 5704.29 

75.00 5703.31 

101.17 5703.19 

179.00 5703.64 

Tailwater (above crest): 0.00 ft 

Applied Coefficients 

0 3 

1 3 

2 3 

Flow: 10.0700 cfs 

Result Parameters 

Head: 0.2261 ft 

Elevation Head: 5703.42 

Adjacent LPE: 5719.37 (FREEBOARD: 15.95’) 
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Weir Analysis: A-10 

Notes:  

Input Parameters 

Irregular Weir 

Coefficient: 3.0000 

Irregular Weir Geometry 

Station (ft) Elevation (ft) 

0.00 5717.92 

31.14 5717.46 

58.00 5717.87 

Tailwater (above crest): 0.00 ft 

Applied Coefficients 

0 3 

1 3 

Flow: 9.3200 cfs 

Result Parameters 

Head: 0.3371 ft 

Elevation Head: 5717.80 

Adjacent LPE: 5719.37 (FREEBOARD: 1.57’) 

 
 

5717.45

5717.50

5717.55

5717.60

5717.65

5717.70

5717.75

5717.80

5717.85

5717.90

0 5 10 15 20 25 30 35 40 45 50 55 60

Irregular Weir Geometry and computed Headwater Elevation

E
le

v
a
ti

o
n

 (
ft

)

Station (ft)



Weir Analysis: A-20 

Notes:  

Input Parameters 

Irregular Weir 

Coefficient: 3.0000 

Irregular Weir Geometry 

Station (ft) Elevation (ft) 

0.00 5732.28 

58.38 5730.00 

84.00 5731.00 

Tailwater (above crest): 0.00 ft 

Applied Coefficients 

0 3 

1 3 

Flow: 4.0600 cfs 

Result Parameters 

Head: 0.3542 ft 

Elevation Head: 5730.35 

Adjacent LPE: 5731.85 (FREEBOARD:1.5’) 
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Weir Analysis: A-56 

Notes:  

Input Parameters 

Irregular Weir 

Coefficient: 3.0000 

Irregular Weir Geometry 

Station (ft) Elevation (ft) 

0.00 5753.13 

59.70 5751.71 

90.00 5752.45 

Tailwater (above crest): 0.00 ft 

Applied Coefficients 

0 3 

1 3 

Flow: 6.9700 cfs 

Result Parameters 

Head: 0.3626 ft 

Elevation Head: 5752.07 

Adjacent LPE: 5753.97 (FREEBOARD:1.9’) 
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Weir Analysis: A-86 

Notes:  

Input Parameters 

Irregular Weir 

Coefficient: 3.0000 

Irregular Weir Geometry 

Station (ft) Elevation (ft) 

0.00 5737.96 

60.11 5736.15 

77.91 5735.97 

95.00 5736.38 

Tailwater (above crest): 0.00 ft 

Applied Coefficients 

0 3 

1 3 

2 3 

Flow: 8.8700 cfs 

Result Parameters 

Head: 0.3225 ft 

Elevation Head: 5736.29 

Adjacent LPE: 5738.61 (FREEBOARD:2.32’) 

 

5736.0

5736.2

5736.4

5736.6

5736.8

5737.0

5737.2

5737.4

5737.6

5737.8

5738.0

0 10 20 30 40 50 60 70 80 90

Irregular Weir Geometry and computed Headwater Elevation

E
le

v
a
ti

o
n

 (
ft

)

Station (ft)



Weir Analysis: A-98 

Notes:  

Input Parameters 

Irregular Weir 

Coefficient: 3.0000 

Irregular Weir Geometry 

Station (ft) Elevation (ft) 

0.00 5732.37 

50.14 5732.11 

99.00 5732.34 

Tailwater (above crest): 0.00 ft 

Applied Coefficients 

0 3 

1 3 

Flow: 8.8700 cfs 

Result Parameters 

Head: 0.2118 ft 

Elevation Head: 5732.32 

Adjacent LPE: 5733.76 (FREEBOARD 1.44’) 
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Weir Analysis: A-100 

Notes:  

Input Parameters 

Irregular Weir 

Coefficient: 3.0000 

Irregular Weir Geometry 

Station (ft) Elevation (ft) 

0.00 5732.45 

50.00 5732.10 

126.75 5732.31 

200.00 5732.97 

Tailwater (above crest): 0.00 ft 

Applied Coefficients 

0 3 

1 3 

2 0 

Flow: 8.8700 cfs 

Result Parameters 

Head: 0.1934 ft 

Elevation Head: 5732.29 

Adjacent LPE: 5733.82 (FREEBOARD: 1.53’) 
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Weir Analysis: A-106 

Notes:  

Input Parameters 

Irregular Weir 

Coefficient: 3.0000 

Irregular Weir Geometry 

Station (ft) Elevation (ft) 

0.00 5734.06 

80.82 5733.22 

130.00 5734.04 

Tailwater (above crest): 0.00 ft 

Applied Coefficients 

0 3 

1 3 

Flow: 13.2100 cfs 

Result Parameters 

Head: 0.3636 ft 

Elevation Head: 5733.58 

Adjacent LPE: 5735.13 (FREEBOARD: 1.55’) 
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Weir Analysis: B-2 

Notes:  

Input Parameters 

Irregular Weir 

Coefficient: 3.0000 

Irregular Weir Geometry 

Station (ft) Elevation (ft) 

0.00 5729.03 

59.83 5728.68 

120.00 5729.04 

Tailwater (above crest): 0.00 ft 

Applied Coefficients 

0 3 

1 3 

Flow: 10.3600 cfs 

Result Parameters 

Head: 0.2423 ft 

Elevation Head: 5728.92 

Adjacent LPE: 5730.29 (FREEBOARD: 3.37) 
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Weir Analysis: B-4 

Notes:  

Input Parameters 

Irregular Weir 

Coefficient: 3.0000 

Irregular Weir Geometry 

Station (ft) Elevation (ft) 

0.00 5728.90 

58.31 5728.54 

120.00 5728.89 

Tailwater (above crest): 0.00 ft 

Applied Coefficients 

0 3 

1 3 

Flow: 10.3600 cfs 

Result Parameters 

Head: 0.2422 ft 

Elevation Head: 5728.78 

Adjacent LPE: 5730.29 (FREEBOARD: 1.51’) 
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Weir Analysis: B-20 

Notes:  

Input Parameters 

Irregular Weir 

Coefficient: 3.0000 

Irregular Weir Geometry 

Station (ft) Elevation (ft) 

0.00 5746.54 

45.75 5744.98 

56.00 5745.58 

Tailwater (above crest): 0.00 ft 

Applied Coefficients 

0 3 

1 3 

Flow: 5.4100 cfs 

Result Parameters 

Head: 0.4133 ft 

Elevation Head: 5745.39 

Adjacent LPE: 5746.89 (FREEBOARD: 1.5’) 
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Weir Analysis: B-24 

Notes:  

Input Parameters 

Irregular Weir 

Coefficient: 3.0000 

Irregular Weir Geometry 

Station (ft) Elevation (ft) 

0.00 5750.13 

44.34 5749.40 

80.00 5750.51 

Tailwater (above crest): 0.00 ft 

Applied Coefficients 

0 3 

1 3 

Flow: 4.5000 cfs 

Result Parameters 

Head: 0.2910 ft 

Elevation Head: 5749.69 

Adjacent LPE: 5751.64 (FREEBOARD 1.95’) 
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Weir Analysis: B-28 

Notes:  

Input Parameters 

Irregular Weir 

Coefficient: 3.0000 

Irregular Weir Geometry 

Station (ft) Elevation (ft) 

0.00 5755.46 

59.62 5754.98 

90.00 5755.45 

Tailwater (above crest): 0.00 ft 

Applied Coefficients 

0 3 

1 3 

Flow: 2.3900 cfs 

Result Parameters 

Head: 0.1701 ft 

Elevation Head: 5755.15 

Adjacent LPE: 5757.15 (FREEBOARD: 2.0’) 
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Weir Analysis: B-34 

Notes:  

Input Parameters 

Irregular Weir 

Coefficient: 3.0000 

Irregular Weir Geometry 

Station (ft) Elevation (ft) 

0.00 5741.24 

60.63 5739.88 

90.00 5740.95 

Tailwater (above crest): 0.00 ft 

Applied Coefficients 

0 3 

1 3 

Flow: 6.8800 cfs 

Result Parameters 

Head: 0.3817 ft 

Elevation Head: 5740.26 

Adjacent LPE: 5742.20 (FREEBOARD: 1.94’) 
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Weir Analysis: B-38 

Notes:  

Input Parameters 

Irregular Weir 

Coefficient: 3.0000 

Irregular Weir Geometry 

Station (ft) Elevation (ft) 

0.00 5723.98 

50.48 5723.70 

100.00 5723.94 

Tailwater (above crest): 0.00 ft 

Applied Coefficients 

0 3 

1 3 

Flow: 8.3700 cfs 

Result Parameters 

Head: 0.2108 ft 

Elevation Head: 5723.91 

Adjacent LPE: 5726.20 (FREEBOARD: 2.29’) 
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Weir Analysis: B-42 

Notes:  

Input Parameters 

Irregular Weir 

Coefficient: 3.0000 

Irregular Weir Geometry 

Station (ft) Elevation (ft) 

0.00 5725.17 

34.88 5724.23 

49.33 5724.10 

100.00 5726.61 

Tailwater (above crest): 0.00 ft 

Applied Coefficients 

0 3 

1 3 

2 3 

Flow: 8.3700 cfs 

Result Parameters 

Head: 0.3377 ft 

Elevation Head: 5724.43 

Adjacent LPE: 5726.69 (FREEBOARD: 2.26’) 
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Weir Analysis: B-48 

Notes:  

Input Parameters 

Irregular Weir 

Coefficient: 3.0000 

Irregular Weir Geometry 

Station (ft) Elevation (ft) 

0.00 5733.24 

27.42 5732.74 

51.75 5731.17 

100.00 5732.65 

Tailwater (above crest): 0.00 ft 

Applied Coefficients 

0 0 

1 3 

2 3 

Flow: 5.8500 cfs 

Result Parameters 

Head: 0.4203 ft 

Elevation Head: 5731.59 

Adjacent LPE: 5733.27 (FREEBOARD: 1.68’) 
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Weir Analysis: C-2 

Notes:  

Input Parameters 

Irregular Weir 

Coefficient: 3.0000 

Irregular Weir Geometry 

Station (ft) Elevation (ft) 

0.00 5731.60 

65.65 5730.96 

105.00 5731.38 

Tailwater (above crest): 0.00 ft 

Applied Coefficients 

0 3 

1 3 

Flow: 4.9100 cfs 

Result Parameters 

Head: 0.2234 ft 

Elevation Head: 5731.18 

Adjacent LPE: 5734.85 (FREEBOARD: 3.67’) 
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Weir Analysis: C-12 

Notes:  

Input Parameters 

Irregular Weir 

Coefficient: 3.0000 

Irregular Weir Geometry 

Station (ft) Elevation (ft) 

0.00 5744.96 

57.21 5744.14 

85.05 5744.80 

Tailwater (above crest): 0.00 ft 

Applied Coefficients 

0 3 

1 3 

Flow: 3.9400 cfs 

Result Parameters 

Head: 0.2560 ft 

Elevation Head: 5744.39 

Adjacent LPE: 5746.31 (FREEBOARD: 1.92’) 
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Weir Analysis: C-18 

Notes:  

Input Parameters 

Irregular Weir 

Coefficient: 3.0000 

Irregular Weir Geometry 

Station (ft) Elevation (ft) 

0.00 5749.49 

53.26 5748.70 

69.04 5748.59 

87.00 5748.98 

Tailwater (above crest): 0.00 ft 

Applied Coefficients 

0 3 

1 3 

2 3 

Flow: 5.1500 cfs 

Result Parameters 

Head: 0.2317 ft 

Elevation Head: 5748.82 

Adjacent LPE: 5750.87 (FREEBOARD: 2.05’) 
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Weir Analysis: C-24 

Notes:  

Input Parameters 

Irregular Weir 

Coefficient: 3.0000 

Irregular Weir Geometry 

Station (ft) Elevation (ft) 

0.00 5751.77 

44.68 5751.40 

66.63 5751.29 

87.00 5751.72 

Tailwater (above crest): 0.00 ft 

Applied Coefficients 

0 3 

1 3 

2 3 

Flow: 1.4200 cfs 

Result Parameters 

Head: 0.1225 ft 

Elevation Head: 5751.41 

Adjacent LPE: 5754.64 (FREEBOARD: 3.23’) 
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Weir Analysis: D-2 

Notes:  

Input Parameters 

Irregular Weir 

Coefficient: 3.0000 

Irregular Weir Geometry 

Station (ft) Elevation (ft) 

0.00 5728.13 

75.13 5727.64 

150.00 5728.04 

Tailwater (above crest): 0.00 ft 

Applied Coefficients 

0 3 

1 3 

Flow: 7.0700 cfs 

Result Parameters 

Head: 0.2073 ft 

Elevation Head: 5727.84 

Adjacent LPE: 5729.89 (FREEBOARD: 2.05’) 
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Weir Analysis: D-18 

Notes:  

Input Parameters 

Irregular Weir 

Coefficient: 3.0000 

Irregular Weir Geometry 

Station (ft) Elevation (ft) 

0.00 5749.94 

47.68 5748.90 

94.00 5749.58 

Tailwater (above crest): 0.00 ft 

Applied Coefficients 

0 3 

1 3 

Flow: 4.1800 cfs 

Result Parameters 

Head: 0.2603 ft 

Elevation Head: 5749.16 

Adjacent LPE: 5751.75 (FREEBOARD: 2.59’) 
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Weir Analysis: D-28 

Notes:  

Input Parameters 

Irregular Weir 

Coefficient: 3.0000 

Irregular Weir Geometry 

Station (ft) Elevation (ft) 

0.00 5738.70 

37.63 5737.74 

77.00 5738.75 

Tailwater (above crest): 0.00 ft 

Applied Coefficients 

0 3 

1 3 

Flow: 7.0700 cfs 

Result Parameters 

Head: 0.3735 ft 

Elevation Head: 5738.11 

Adjacent LPE: 5741.44 (FREEBOARD: 3.33’) 
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Swale B20 (100-YR Depth)

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.030Roughness Coefficient

ft/ft0.200Channel Slope

H:V5.000Left Side Slope

H:V12.000Right Side Slope

cfs5.41Discharge

Results

in3.8Normal Depth

ft²0.8Flow Area

ft5.4Wetted Perimeter

in1.9Hydraulic Radius

ft5.35Top Width

in5.7Critical Depth

ft/ft0.021Critical Slope

ft/s6.42Velocity

ft0.64Velocity Head

ft0.96Specific Energy

2.854Froude Number

SupercriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in3.8Normal Depth

in5.7Critical Depth

ft/ft0.200Channel Slope

ft/ft0.021Critical Slope

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

3/27/2024

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterHC F3 Channel.fm8



Swale B20 (Max. Discharge)

Project Description

Manning 
Formula

Friction Method

DischargeSolve For

Input Data

0.030Roughness Coefficient

ft/ft0.200Channel Slope

in16.0Normal Depth

H:V5.000Left Side Slope

H:V12.000Right Side Slope

Results

cfs254.04Discharge

ft²15.1Flow Area

ft22.9Wetted Perimeter

in7.9Hydraulic Radius

ft22.67Top Width

in26.8Critical Depth

ft/ft0.013Critical Slope

ft/s16.81Velocity

ft4.39Velocity Head

ft5.73Specific Energy

3.630Froude Number

SupercriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in16.0Normal Depth

in26.8Critical Depth

ft/ft0.200Channel Slope

ft/ft0.013Critical Slope

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

3/27/2024

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterHC F3 Channel.fm8



Preliminary Drainage Report 

Harvest Crossing Subdivision – Filing 3 – Aurora, Colorado 
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Appendix C – Vehicle Tracking Analysis 
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Appendix D – Drainage Maps 

  







NOT TO SCALE
GIS MAP BASED ON AURORA OPEN DATA 

AIRPORT DETENTION POND BUFFERS
BUCKLEY 10,000 FT CRITICAL ZONE

Harvest Crossing Filing 3

BUCKLEY AIRPORT BASE BOUNDARY MAP



Preliminary Drainage Report 

Harvest Crossing Subdivision – Filing 3 – Aurora, Colorado 

 

131 | P a g e  

 

 

Appendix E – NRCS Soils Report and FEMA Maps 
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Appendix F – Excerpts from Referenced 
Documents 
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STORM SYSTEM A

6' G.E.

6' G.E.

6' G.E.

8' U.E.

8' U.E.

6' G.E.

8' U.E.

6' G.E.

SWALE A

PRIVATE INTERIM SWALE
B UNTIL PA-5 DEVELOPS.
Q100 = 8.92 CFS

SWALE C

34' FL-FL

64' R.O.W.

34' FL-FL

64' R.O.W. 64' R.O.W.

34' FL-FL

70' R.O.W.

34' FL-FL

64' R.O.W.

80' R.O.W.

26' FL-EOP

50' FL-FL

A2-20
5' TYPE R INLET

A2-23
5' TYPE R INLET

A2-31
TYPE D INLET (SUMP) (PRIV.)

(SUMP)

A2-37
5' TYPE R INLET

A2-36
5' TYPE R INLET

A2-38
TYPE D INLET (SUMP) (PRIV.)

A2-33B
5' TYPE R INLET

STORM SYSTEM A

CREEK EAST
EDN 220220

WEST OF THE
CENTERLINE OF
HARVEST ROAD IS
PART OF MURPHY
CREEK EAST
EDN 220220

A2-21A
5' TYPE R INLET

A2-17
10' TYPE R INLET

Proposed Major Contour

Proposed Minor Contour

Existing Major Contour

Existing Minor Contour

Storm Manhole

Flared End Section (FES)

Type 'R' Inlet

Watershed Boundary Line

Flow Direction Arrow

Emergency Overflow
Arrow

Drainage Basin ID

Design Point

5280

Basin Boundary Line

Property Line

Right of Way Line

Centerline

Lot Line

Easement Line

Prop. Asphalt Pavement

Prop. Concrete Pavement

5280

Storm Sewer Line

Pond Outlet Structure

Wall

Inlet in Sump Condition

Type 'D' Inlet

Know what's below.

R

12071 Tejon Street, Suite 470

Westminster, CO 80234

303.421.4224

www.innovativelandinc.com

1. CITY OF AURORA PLAN REVIEW IS ONLY FOR GENERAL
CONFORMANCE WITH THE CITY OF AURORA DESIGN
CRITERIA AND THE CITY CODE. THE CITY IS NOT
RESPONSIBLE FOR THE ACCURACY AND ADEQUACY OF
THE DESIGN, OF DIMENSIONS AND ELEVATIONS WHICH
SHALL BE CONFIRMED AND CORRELATED AT THE JOB
SITE. THE CITY OF AURORA, THROUGH THE APPROVAL OF
THIS DOCUMENT, ASSUMES NO RESPONSIBILITY FOR THE
COMPLETELY AND/OR ACCURACY OF THIS DOCUMENT.

2. ALL STORM SEWER, INCLUDING ALL DETENTION POND
FACILITIES, AND OTHER ASSOCIATED STORM STRUCTURES
ARE PUBLIC UNLESS OTHERWISE NOTED.

3. DETENTION PONDS ARE PRIVATE UNLESS OTHERWISE
NOTED AND MAINTAINED BY THE HOA.

4. THE STORM SEWER SYSTEM, IN COMBINATION WITH THE
STREET, IS SIZED FOR THE 100 YEAR STORM EVENT.

5. ROADWAY PAVING WILL NOT BE PERMITTED AND
CERTIFICATES OF OCCUPANCY WILL NOT BE ISSUED UNTIL
DOWNSTREAM PIPE AND OUTFALL HAVE BEEN
CONSTRUCTED IN HARVEST ROAD AND INITIALLY
ACCEPTED.

6. FURTHER ADJACENT DOWNSTREAM DEVELOPMENT IS
REQUIRED TO PROVIDE CONVEYANCE FOR EMERGENCY
OVERFLOWS. CITY RECOMMENDS PRIVATE DRAINAGE
EASEMENTS TO BE OBTAINED FOR ANY EMERGENCY
FLOW PATHS NOT WITHIN ROW.

CITY OF AURORA BENCHMARK #4S6529NE002 BEING A 3"
BRASS CAP STAMPED "CITY OF AURORA, BM, 23-70, 0-110"
ATOP A 30" LONG STEEL PIPE IN CONC. ON THE SOUTH SIDE
OF E. JEWELL AVE. APPROX. 300 FT. WEST OF THE
CENTERLINE OF A BRIDGE CROSSING COAL CREEK, & AT THE
SOUTHEAST CORNER OF INTERSECTION OF ROAD GOING
SOUTHEAST FROM E. JEWELL AVE.   EL. NAVD88 = 5623.18'

1. PRIVATE INTERIM SWALES SHALL BE MAINTAINED BY
THE HOA AND THE SLOPE OF LESS THAN 2%
PERMITTED FOR UP TO 36 MONTHS, OTHERWISE
REVISIONS SHALL BE SUBMITTED FOR CONCRETE
LINING. IN ADDITION, THE CITY RESERVES THE RIGHT,
PRIOR TO 36 MONTHS, TO REQUIRE THE SWALE TO BE
CONCRETE LINED SHOULD THERE BE ISSUES WITH
REDUCED CAPACITY, SEDIMENTATION, PONDING, OR
OTHER ITEMS IDENTIFIED BY THE CITY ENGINEER

Haley.Kennedy
Arrow

Haley.Kennedy
Arrow
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9
.5

%

5
:1

PRIVATE INTERIM SWALE D
UNTIL PA-5 DEVELOPS.
Q100 = 30.57 CFS

SWALE E

SWALE H

34' FL-FL

64' R.O.W.

70' R.O.W.

34' FL-FL

64' R.O.W.

34' FL-FL

64' R.O.W.

26' FL-EOP

34' FL-FL

64' R.O.W.

B3-5
5' TYPE R INLET

B3-6
10' TYPE R INLET (SUMP)

B3-8
5' TYPE R INLET (SUMP)

A2-31
TYPE D INLET (SUMP) (PRIV.)
(SUMP)

B3-2
10' TYPE R INLET (SUMP)

B3-14
TYPE D INLET (SUMP) (PRIV.)

(SUMP)

A2-29
10' TYPE R INLET

B3-11
5' TYPE R INLET

B3-7
10' TYPE R INLET (SUMP)

5715
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7

2
0

5720

5725

5
7

2
5

STORM
SYSTEM B

2'-3' RET. WALL

MAX. SUMP INLET PONDING
ELEV. = 5706.86

MIN. ADJACENT TOF ELEV. = 5707.86

64' R.O.W.

34' FL-FL

Proposed Major Contour

Proposed Minor Contour

Existing Major Contour

Existing Minor Contour

Storm Manhole

Flared End Section (FES)

Type 'R' Inlet

Watershed Boundary Line

Flow Direction Arrow

Emergency Overflow
Arrow

Drainage Basin ID

Design Point

5280

Basin Boundary Line

Property Line

Right of Way Line

Centerline

Lot Line

Easement Line

Prop. Asphalt Pavement

Prop. Concrete Pavement

5280

Storm Sewer Line

Pond Outlet Structure

Wall

Inlet in Sump Condition

Type 'D' Inlet

Know what's below.

R

12071 Tejon Street, Suite 470

Westminster, CO 80234

303.421.4224

www.innovativelandinc.com

1. CITY OF AURORA PLAN REVIEW IS ONLY FOR GENERAL
CONFORMANCE WITH THE CITY OF AURORA DESIGN
CRITERIA AND THE CITY CODE. THE CITY IS NOT
RESPONSIBLE FOR THE ACCURACY AND ADEQUACY OF
THE DESIGN, OF DIMENSIONS AND ELEVATIONS WHICH
SHALL BE CONFIRMED AND CORRELATED AT THE JOB
SITE. THE CITY OF AURORA, THROUGH THE APPROVAL OF
THIS DOCUMENT, ASSUMES NO RESPONSIBILITY FOR THE
COMPLETELY AND/OR ACCURACY OF THIS DOCUMENT.

2. ALL STORM SEWER, INCLUDING ALL DETENTION POND
FACILITIES, AND OTHER ASSOCIATED STORM STRUCTURES
ARE PUBLIC UNLESS OTHERWISE NOTED.

3. DETENTION PONDS ARE PRIVATE UNLESS OTHERWISE
NOTED AND MAINTAINED BY THE HOA.

4. THE STORM SEWER SYSTEM, IN COMBINATION WITH THE
STREET, IS SIZED FOR THE 100 YEAR STORM EVENT.

5. ROADWAY PAVING WILL NOT BE PERMITTED AND
CERTIFICATES OF OCCUPANCY WILL NOT BE ISSUED UNTIL
DOWNSTREAM PIPE AND OUTFALL HAVE BEEN
CONSTRUCTED IN HARVEST ROAD AND INITIALLY
ACCEPTED.

6. FURTHER ADJACENT DOWNSTREAM DEVELOPMENT IS
REQUIRED TO PROVIDE CONVEYANCE FOR EMERGENCY
OVERFLOWS. CITY RECOMMENDS PRIVATE DRAINAGE
EASEMENTS TO BE OBTAINED FOR ANY EMERGENCY
FLOW PATHS NOT WITHIN ROW.

CITY OF AURORA BENCHMARK #4S6529NE002 BEING A 3"
BRASS CAP STAMPED "CITY OF AURORA, BM, 23-70, 0-110"
ATOP A 30" LONG STEEL PIPE IN CONC. ON THE SOUTH SIDE
OF E. JEWELL AVE. APPROX. 300 FT. WEST OF THE
CENTERLINE OF A BRIDGE CROSSING COAL CREEK, & AT THE
SOUTHEAST CORNER OF INTERSECTION OF ROAD GOING
SOUTHEAST FROM E. JEWELL AVE.   EL. NAVD88 = 5623.18'

Haley.Kennedy
Arrow



Time of Concentration
Project No.: 1008-18

6/8/22

Tc Final

Basin C5 Length Slope Ti Length Slope Convey. Convey. Vel. Tt Final Tc Length Tc=(L/180)+10 Tc

ID (ft) (%) (min) (ft) (%) Element Coefficient (fps) (min) (min) (ft) (min) (min)

OA-1a 0.27 400 3.36 20.1 Grass 7 0.0 20.1 400 12.2 12.2

OA-1a + A7-a 0.27 310 3.36 17.7 240 1.80 Swale 7 0.9 4.3 21.9 550 13.1 13.1

OA-1b 0.27 500 1.90 27.1 590 1.90 Grass 7 1.0 10.2 37.3 1,090 16.1 16.1

OA-1b + A7-b 0.27 500 1.90 27.0 190 1.90 Grass 7 1.0 3.3

400 1.50 Swale 7 0.9 7.8 38.1 1,090 16.1 16.1

OA-2a 0.27 500 2.25 25.6 300 2.25 Grass 7 1.1 4.8 30.4 800 14.4 14.4

OA-2a + A1-a 0.27 500 2.25 25.6 170 2.25 Grass 7 1.1 2.7

120 0.80 Swale 7 0.6 3.2 31.5 790 14.4 14.4

OA-2b 0.27 500 1.40 29.9 1,740 1.40 Grass 7 0.8 35.0 64.9 2,240 22.4 22.4

OA-2b + A1-b 0.27 500 1.40 29.9 1,030 1.40 Grass 7 0.8 20.7

710 1.80 Swale 7 0.9 12.6 63.2 2,240 22.4 22.4

OB 0.27 400 4.45 18.3 0 2.00 Grass 7 1.0 0.0 18.3 400 12.2 12.2

OB + B1-a 0.27 270 4.45 15.0 200 2.00 Swale 7 1.0 3.4 18.4 470 12.6 12.6

OC 0.68 38 5.45 2.7 702 4.78 Street 20 4.4 2.7 5.3 740 14.1 5.3

OD 0.27 300 2.50 19.2 315 1.00 Grass 7 0.7 7.5 26.7 615 13.4 13.4

OE 0.68 38 2.00 3.7 511 2.30 Street 20 3.0 2.8 6.5 549 13.1 6.5

OF 0.58 62 2.00 5.9 597 2.00 Street 20 2.8 3.5 9.4 659 13.7 9.4

OE + OF 0.63 62 2.00 5.3 820 2.00 Street 20 2.8 4.8 10.2 882 14.9 10.2

OG 0.28 300 2.08 20.1 642 2.08 Grass 7 1.0 10.6 30.7 942 15.2 15.2

OA1 0.45 100 2.00 9.3 840 1.20 Street 20 2.2 6.4 15.7 940 15.2 15.2

OA1 + A7 0.44 100 2.00 9.4 840 1.20 Street 20 2.2 6.4 15.8 940 15.2 15.2

OA2 0.39 100 2.00 10.2 450 4.80 Street 20 4.4 1.7 11.9 550 13.1 11.9

OA2 + A1 0.39 100 2.00 10.2 450 4.80 Street 20 4.4 1.7 11.9 550 13.1 11.9

OB 0.44 50 2.00 6.7 1750 4.80 Street 20 4.4 6.7 13.3 1,800 20.0 13.3

OB + B1-a 0.44 50 2.00 6.7 1750 4.80 Street 20 4.4 6.7 13.3 1,800 20.0 13.3

OC 0.68 15 2.00 2.3 730 4.80 Street 20 4.4 2.8 5.1 745 14.1 5.1

OD 0.00 300 2.50 25.4 315 1.00 Grass 7 0.7 7.5 32.9 615 13.4 13.4

OE 0.72 38 2.00 3.4 511 2.30 Street 20 3.0 2.8 6.2 549 13.1 6.2

OF 0.58 29 2.00 4.0 577 1.92 Street 20 2.8 3.5 7.5 606 13.4 7.5

OG 0.00 300 2.08 27.0 642 2.08 Grass 7 1.0 10.6 37.6 942 15.2 15.2

OC 0.27 75 5.00 7.6 195 5.80 Street 20 4.8 0.7 8.3 270 11.5 8.3

OD 0.27 250 2.60 17.3 0 1.00 Grass 7 0.7 0.0 17.3 250 11.4 11.4

OE 0.27 54 3.90 7.0 0 1.00 Street 20 2.0 0.0 7.0 54 10.3 7.0

OF 0.37 72 2.00 8.9 0 1.00 Street 20 2.0 0.0 8.9 72 10.4 8.9

Pond A 0.53 125 2.00 9.2 1,090 2.50 Street 20 3.2 5.7

1,700 0.40 Pipe 25 1.6 17.9 32.9 2,915 26.2 26.2

Pond B 0.50 300 6.00 10.4 490 2.00 Grass 7 1.0 8.2

355 2.50 Street 20 3.2 1.9

670 0.40 Pipe 25 1.6 7.1 27.5 1,815 20.1 20.1

Pond A 0.47 125 2.00 10.0 1,085 2.50 Street 20 3.2 5.7

2,000 0.40 Pipe 25 1.6 21.1 36.8 3,210 27.8 27.8

Pond B 0.48 125 2.00 10.0 400 1.00 Street 20 2.0 3.3

760 1.80 Street 20 2.7 4.7

1,440 0.50 Pipe 25 1.8 13.6 31.6 2,725 25.1 25.1

Ponds (Fully Developed)

Initial Flow Time Ti Travel Time Tt Tc Check

Ponds

Historic

Off-site Interim Condition

Off-site Developed Condition

34



Project No.: 1008-18

8-Jun-22

Basin Design Total Area Imp Tc

ID Point (Ac.) (%) (min) C2 C5 C100 I2 I5 I100 Q2 Q100

OA-1a A2-38 (Int.) 0.55 5% 12.2 0.25 0.27 0.35 2.47 3.44 6.65 0.34 1.28

OA-1a + A7-a A2-38 (Int.) 0.62 5% 13.1 0.25 0.27 0.35 2.40 3.34 6.46 0.37 1.40

OA-1b A2-38 (Int.) 4.34 5% 16.1 0.25 0.27 0.35 2.18 3.03 5.87 2.36 8.92

OA-1b + A7-b A2-38 (Int.) 4.51 5% 16.1 0.25 0.27 0.35 2.18 3.03 5.87 2.48 9.33

OA-2a A2-31 (Int.) 1.48 5% 14.4 0.25 0.27 0.35 2.29 3.19 6.17 0.85 3.20

OA-2a + A1-a A2-31 (Int.) 1.53 5% 14.4 0.25 0.27 0.35 2.29 3.19 6.18 0.89 3.34

OA-2b A2-31 (Int.) 17.59 5% 22.4 0.25 0.27 0.35 1.83 2.55 4.94 8.11 30.57

OA-2b + A1-b A2-31 (Int.) 17.87 5% 22.4 0.25 0.27 0.35 1.83 2.55 4.94 8.28 31.14

OB B3-14 (Int.) 0.61 5% 12.2 0.25 0.27 0.35 2.47 3.44 6.65 0.38 1.43

OB + B1-a B3-14 (Int.) 0.71 5% 12.6 0.25 0.27 0.35 2.43 3.39 6.56 0.43 1.64

OC B4-4 0.54 74% 5.3 0.67 0.68 0.74 3.30 4.60 8.90 1.21 3.59

OD Pond T 1.39 5% 13.4 0.25 0.27 0.35 2.37 3.30 6.38 0.82 3.11

OE C2-2 0.89 72% 6.5 0.67 0.68 0.75 3.11 4.34 8.40 1.86 5.62

OF C2-5 1.00 55% 9.4 0.57 0.58 0.66 2.74 3.83 7.40 1.56 4.90

OG Pond T 10.96 7% 15.2 0.26 0.28 0.36 2.23 3.11 6.02 6.42 23.85

OA1 PA 3.93 50% 15.2 0.40 0.45 0.60 2.23 3.11 6.02 3.51 14.18

OA1 + A7 PA 4.17 48% 15.2 0.39 0.44 0.59 2.23 3.11 6.02 3.67 14.75

OA2 PA 13.03 39% 11.9 0.33 0.39 0.61 2.50 3.48 6.73 10.68 53.90

OA2 + A1 PA 13.37 38% 11.9 0.33 0.39 0.61 2.49 3.48 6.73 10.94 54.79

OB PA 16.04 49% 13.3 0.39 0.44 0.60 2.37 3.31 6.40 14.98 61.77

OB + B1-a PA 16.14 49% 13.3 0.39 0.44 0.60 2.37 3.31 6.40 15.03 61.97

OC B1-4 0.52 74% 5.1 0.67 0.68 0.74 3.34 4.66 9.01 1.18 3.50

OD PT Not Applicable - Same as Interim

OE C2-2 0.81 79% 6.2 0.71 0.72 0.79 3.17 4.41 8.54 1.83 5.48

OF C2-5 1.00 55% 7.5 0.57 0.58 0.66 2.98 4.15 8.03 1.70 5.32

OG PT Not Applicable - Same as Interim

OC 0.60 5% 8.3 0.25 0.27 0.35 2.87 4.00 7.74 0.43 1.63

OD 1.39 5% 11.4 0.25 0.27 0.35 2.54 3.54 6.85 0.88 3.33

OE 0.81 5% 7.0 0.25 0.27 0.35 3.04 4.24 8.20 0.62 2.32

OF 0.97 21% 8.9 0.36 0.37 0.45 2.81 3.91 7.57 0.97 3.32

Pond A inflow 39.96 48% 27.8 0.43 0.47 0.62 1.62 2.26 4.38 27.94 109.11

Pond B inflow 33.00 49% 25.1 0.43 0.48 0.62 1.72 2.40 4.64 24.59 94.99

Pond T inflow 14.71 16% 15.2 0.32 0.34 0.42 2.23 3.11 6.02 10.52 36.94

54.68 39% 27.8 0.40 0.44 0.57 1.62 2.26 4.38 35.60 135.97

Intensity =  28.5 * P1 2 Year P1 = 0.99 inches

(10 + Tc)
0.786 5 Year P1 = 1.38 inches

100 Year P1 = 2.67 inches

Existing

Basin Runoff Calculations - Direct Runoff

Off-site Interim Condition

Off-site Developed Condition

Runoff Coeff.

Emergency Overflow Contributing Flows (Developed Condition)
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2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year

1606re 277 531 709 1202 1489 1823 4425re 4 35 56 110 151 189

1625re 251 467 615 1013 1257 1555 4435re 2 15 24 47 65 82

1635re 255 436 554 850 1035 1257 4515re 7 40 59 110 147 184

1636re 240 407 514 766 954 1140 4705re 3 26 44 87 120 159

1637re 221 363 451 647 798 948 4715re 2 17 27 52 71 91

1655re 148 249 312 452 561 668 5025re 2 19 33 66 92 122

1665re 38 63 78 114 140 167 5035re 2 14 22 44 60 78

2045re 12 131 220 437 602 793 5115re 2 23 36 70 95 122

2046re 9 94 154 304 415 541 5125re 9 79 122 232 311 396

2075re 7 75 120 236 321 412 5315re 5 42 63 117 156 196

2085re 5 55 85 161 216 273 5505re 14 139 226 437 592 761

2095re 2 19 29 54 72 90 5515re 1 12 18 33 44 56

2205re 4 31 47 89 120 155 5525re 9 88 142 278 377 484

2305re 4 34 52 101 135 177 5535re 3 37 64 114 155 199

3105re 10 39 53 93 122 152 5545re 2 17 27 52 71 90

3205re 1 5 8 14 19 24 5555re 7 66 105 205 279 356

3315re 6 52 82 160 217 280 5565re 1 16 26 49 65 82

3325re 3 26 40 77 104 132 6005re 5 58 92 183 249 321

3505re 37 106 156 280 375 485 6015re 4 39 61 116 156 197

3515re 28 86 125 226 302 388 6205re 3 28 44 85 114 145

3516re 23 71 103 186 248 318 6305re 2 21 33 60 80 97

3545re 5 14 20 35 45 57 6505re 3 23 35 65 86 109

3555re 11 39 56 104 139 177 7015re 5 64 105 211 288 373

3565re 5 26 38 69 92 115 7025re 6 58 91 177 238 303

3805re 1 7 11 21 29 36 7035re 3 30 47 90 121 153

4005re 2 16 24 45 60 75 7105re 0 13 22 50 68 88

4305re 12 36 50 85 110 132 7205re 0 32 54 116 158 201

4315re 2 16 24 45 59 75 7515re 23 30 34 57 84 116

4405re 22 82 122 228 306 385 7525re 139 210 255 340 413 480

4415re 2 15 24 46 62 80 7615re 26 50 66 108 138 168

7705re 105 170 214 305 379 446

Existing Land-Use Conditions

Peak Flow Summary

Location
Peak Flows (cfs)Peak Flows (cfs)

Location
Conduit 

Element

Conduit 

Element

TABLE B-4 Continued
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Generally,  on-site  soils  are  classified  in  the  Fondis  group (FdB,  FoC)  and  the

Renohill group (RhD), which are within Hydrologic Soil Group C and D,

respectively.  The  majority  of  the  soils  on-site  are  Renohill-Buick  loams,  3  to  9

percent slopes (RhD). A quarter of the soils on-site are Fondis silt  loam, 1 to 3

percent slopes (FdB) within a band from the central east side northwest to the

west side of the site. Smaller pockets of Fondis silt loam, 3 to 5 percent slopes

(FdC) may be found along the west side (southern third of the site). The NRCS

Hydrologic Soil Group map may be found in Appendix C.

b. General Historic Drainage Patterns

Areas west of the ridgeline are tributary to Murphy Creek, and drain northwest

and west toward the Murphy Creek East development. The Murphy Creek

drainage basins are identified as Basins A and B on the Master Drainage Plan.

Basin A flows to Harvest Gulch, a tributary of Murphy Creek, which then outfalls

into Murphy Creek East. Basin B flows to Murphy Creek East at the Murphy Creek

East Filing 1-4 Master Drainage Report planned low-points in the Harvest Road

extension south of Jewell Avenue. Areas east of the ridgeline are tributary to

Coal Creek, and drain northeast and east toward the future Eastern Hills

development. The Coal Creek drainage basin is identified as Basin C on the

Master Drainage Plan.

2. Overall Basin Description

a. Offsite Basins

The land south of  the project  site noted as Basins  O1 and O2 on the Master

Drainage Plan and Historic Offsite Drainage Map is area that historically drains

to Harvest Gulch from the Lowry Landfill. Area south of Basins O1 and O2 within

the Lowry Landfill has been diverted to the west by the existing landfill cells and

ditches to a landfill pond prior to discharge to Murphy Creek. The Lowry Landfill

diversion rerouted over 100 acres that would have otherwise drained to

Harvest Gulch. Therefore, in the present, a minor amount of runoff from Lowry

Landfill flows into Harvest Crossing. The existing and final closure drainage maps

for  the  DADS  project  verify  that  these  drainage patterns  will  continue  to  be

diverted  to  the  landfill  ponds  located  near  Murphy  Creek  and  not  be

discharged onto Harvest Crossing.

Although the previous Master Drainage Report for the Villages at Murphy Creek

accommodated the offsite drainage to be conservative, consideration was

requested that subsequent drainage reports ignore this offsite drainage

conveyance,  as  it  is  diverted by the landfill.  This  Master  Drainage Report  for

Harvest  Crossing  includes  the  minor  area  from  Basins  O1  and  O2  that  will

continue to discharge to the Villages at Murphy Creek.

Another offsite basin impacts the site near the southeast corner, Basin OS-911.

This basin was referred to as Basin 911 of the Master Drainage Report for Eastern

Hills.  Eastern Hills was never developed, and the design has since expired, but

the  nomenclature  from  that  study  has  been  used  for  continuity.  This  offsite

basin consists of 25.4 acres of land from the Eastern Hills project, which is
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tributary  to  Harvest  Gulch  and  Murphy  Creek  based  on  the  existing

topography. This basin is currently undeveloped, and upon development, will

be required to construct a pond, referred to as Offsite Pond M in the southwest

corner of the adjacent site (Design Point 961 in the Master Drainage Report for

Eastern Hills).  Offsite Pond M will provide detention and water quality treatment

prior to discharge onto Harvest Crossing.  Storm sewer will be provided in Yale

Avenue for the future pond outlet from Basin OS-911, designed to convey the

historic  flow rate to Harvest  Gulch in the planned open space south of  Yale

Avenue. Emergency flows for future offsite Pond M will be conveyed within Yale

Avenue west to a sump location at Harvest Gulch, where they can safely enter

the gulch.

b. Major Drainageways

Harvest Gulch, Murphy Creek Tributary 4000E, is located on the south side of

the site. Approximately 110 acres of Lowry Landfill was rerouted away from the

Harvest Gulch natural channel, leaving only 100.6 acres tributary in Harvest

Crossing.  All developments upstream of Harvest Gulch will have full-spectrum

detention ponds prior to being discharged into the natural channel onsite.   The

existing major drainageway will be shortened to begin downstream of Yale

Avenue; future Harvest Gulch will split the dedicated open space and future

single family residential area located south of Yale Avenue.  With the proposed

design, the length of the Harvest Gulch flowline within the project site has been

reduced to 705’.

At this time it is unknown what improvements to Harvest Gulch will be necessary

to ensure the channel is well stabilized with the future development.  Therefore,

the  MHFD  stream  management  corridor  width  of  123’  is  depicted  on  the

Master Drainage Plan as reserved space for drainageway improvements.

Subsequent drainage reports may reduce this channel width utilizing

geomorphically informed design which allows for MHFD maintenance

eligibility.   Per the direction of MHFD, the drainageway must be sized for the

undetained, developed flow rates tributary to the channel.

c. Existing Irrigation Facilities

There  are  no  known  major  irrigation  facilities  located on  or  adjacent  to  the

project site.

d. Major Drainageway Planning Studies

The site is on the edge of the Murphy Creek watershed and was assumed to

have a future imperviousness of 85% within the approved Murphy Creek Outfall

Systems Plan (OSP). The north part of the site is part of Basin 356 within the Flood

Hazard Area Delineation (FHAD) Murphy Creek which was updated after the

OSP and also uses a future imperviousness of 85%. Both the OSP and FHAD use

the same basins and imperviousness. A mid-westerly portion of the site is part

of Basin 122 within the FHAD and also uses a future imperviousness of 85%. A

middle portion of the site is part of Basin 450 within the FHAD and uses a future

imperviousness of 85% for the north half and 2% for the south half. The southerly

portion  of  the  site  is  part  of  Basin  451  within  the  FHAD  and  uses  a  future

imperviousness of 2%. See Appendix C for OSP and FHAD excerpts.
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