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I. CERTIFICATIONS 

A. Engineer’s Statement: 

The attached drainage plan and report were prepared under my direction and supervision and are correct to the 

best of my knowledge and belief. Said drainage report has been prepared according to the criteria established 

by the County for drainage reports and said report is in conformity with the master plan of the drainage basin. I 

accept responsibility for any liability caused by any negligent acts, errors, or omissions on my part in preparing 

this report. 

 

___________________________________________  ___________________ 

Mark West, P.E.      Date 

State of Colorado Registration No. 38561 

on Behalf of Harris Kocher Smith 

 

B. Developer’s Statement:  

I, the developer have read and will comply with all requirements specified in this drainage report and plan. 

 

 

By (signature):  _______________________________________  _____________________ 

         Date 

Title:   _______________________________________ 

 

Address: _______________________________________ 

 

  _______________________________________ 

 

C. El Paso County Certification Statement: 

Filed in accordance with Section 51.1 of the El Paso County Land Development Code as amended. 

 

 

____________________________________________________  _____________________ 

Director of Public Works      Date 

 

 

Conditions:
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II. PURPOSE 

The purpose of this study is to identify potential impacts of the proposed Outlook Powers and Grinnell 

development (“Site”/” Project”) and surrounding areas, including on-site and off-site drainage patterns, 

storm sewer and inlet locations, water quality facilities, and areas tributary to the site, to safely route 

developed storm water to adequate receiving facilities.  

III. GENERAL LOCATION AND DESCRIPTION 

A. Location 

The Outlook Powers and Grinnell property (herein referred to as “Site”) lies within the County of El Paso. 

The Site is in the Northwest ¼ of Section 7, Township 15 South, and the Southwest ¼ of the Southwest ¼ of 

Section 6, Township 15 South, Range 65 West of the 6th Principal Meridian, County of El Paso, State of 

Colorado.  

The Site is bounded by Powers Boulevard to the north, Grinnell Boulevard to the west, Goldfield Drive to 

the south, and Cudahy Drive to the east. The Springs at Waterview development is located to the south of 

Goldfield Drive and Filing No. 3 of the Painted Sky at Waterview subdivision is located east of Cudahy Drive. 

North of Powers exists the Colorado Springs Airport and Industrial Park and open space containing the 

Fountain Mutual Irrigation Canal No. 4 and Windmill Gulch exists to the west of Grinnell Boulevard.   

A Vicinity Map is included in Appendix A, for reference. 

B. Description of Property 

The Site consists of 16.57 acres and is currently covered with native grasses and weeds. The existing 

topography of the Outlook Powers and Grinnell property generally slopes northeast to southwest with 

grades ranging from 2 to 30 percent.  

Per the USDA Natural Resources Conservation Service (NRCS) Web Soil Survey for the Property, the 

predominant underlying soil is Blakeland loamy sand. Blakeland loamy sand is within hydrologic soil group 

A, which is considered to have low runoff potential when thoroughly wet. Hydrologic soil group A will be 

used for the Site’s rational and pond volume computations.  A copy of the NRCS Soil Report can be found in 

Appendix B.  

The Site lies within the Windmill Gulch Major Drainage Basin. While there are no irrigation facilities within 

the subject property, the Fountain Mutual Irrigation Canal No. 4 exists to the west of the Site. An existing 

dual 8’ x 3’ box culvert crosses below Powers Boulevard draining a portion of the Colorado Springs Airport 

and Industrial Park property to an existing rough channel that drains northeast to southwest across the 

Outlook Powers and Grinnell property. The channel drains to an existing 8’ x 6’ box culvert that crosses 

below Grinnell Boulevard and drains to the open space to the west of the Site toward Fountain Mutual 

Irrigation Canal No. 4 and ultimately Windmill Gulch. 

An existing 48-inch RCP storm sewer crosses the southern portion of the property, turns north, and drains 

to the existing 8’ x 6’ box culvert that crosses Grinnell Boulevard. This storm sewer collects runoff from the 

existing Type R inlets at the intersection of Cudahy Drive and Goldfield Drive and is the outfall for the 

existing Painted Sky at Waterview Filing No. 3 detention and water quality pond. Additionally, an existing 

24” flared end section exists at the southwest corner of the Property and drains a portion of the Site and 

Grinnell Boulevard to the two existing 15’ Type R inlets along Goldfield Drive where flows continue south 

via an existing 48” RCP toward an existing water quality and detention facility on the west side of Grinnell 

Boulevard that detains runoff from the Painted Sky at Waterview Filing No. 1 and 2 and Springs at 
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Waterview subdivisions. Further, an existing grate inlet exists along Grinnell Boulevard adjacent to the 

Property, north of the existing 8’ x 6’ box culvert. The inlet captures flows from a portion of Grinnell 

Boulevard and conveys them to an existing water quality and detention facility on the west side of Grinnell 

Boulevard. At the time of this report, the design report for the existing water quality and detention facility 

has not been located. However, the facility appears to treat runoff from the intersection and median 

improvements for Grinnell Boulevard that were completed with the Colorado Springs Airport and Industrial 

improvements prior to releasing flows to Windmill Gulch.  

 

IV. EXISTING DRAINAGE CONDITIONS 

A. Major Basin Descriptions 

The Site lies within the Windmill Gulch major drainage basin as outlined in the Windmill Gulch Drainage 

Basin Planning Study prepared by Wilson & Company, revised February 1992. The Windmill Gulch drainage 

basin contains approximately 5.43 square miles with approximately 2.99 square miles situated in the City of 

Colorado Springs. The runoff from the Windmill Gulch drainage basin flows in a south and southwesterly 

direction and crosses U.S. Highway 85/87 in a 144” storm sewer which empties directly into Fountain Creek. 

The Windmill Gulch drainage basin is predominantly drained by one main channel, which carries runoff in a 

southerly direction from the Colorado Springs Municipal Airport into Fountain Creek.  

The Site was previously analyzed within the Master Development Drainage Plan for Waterview prepared by 

Merrick & Company, revised May 2006 and the Amendment to Waterview (West) Master Drainage 

Development Plan prepared by Springs Engineering, dated July 2013. While the Windmill Gulch DBPS 

intended for the northern portion of the Waterview development to be treated within one detention and 

water quality pond downstream of both properties, an existing water quality and detention facility was 

already constructed with Painted Sky at Waterview Filing No. 3 at the southwest corner of Cudahy Drive 

and Goldfield Drive which treats the tributary area to the subdivision but not the portion of the Windmill 

Gulch basin within the Outlook Powers & Grinnell Property. Per the MDDP Amendment, the Site was 

planned to be future commercial and is required to construct its own water quality and detention facility 

prior to draining to the existing 8’ x 6’ concrete box culvert that crosses Grinnell Boulevard. Excerpts from 

applicable reports can be found in Appendix G, for reference.  

Per the Federal Emergency Management Agency (FEMA) Flood Insurance Rate Maps (FIRM) Panel Numbers 

08041C0763G and 08041C0764G, effective December 7th, 2018, the Site lies within Flood Zone X and is an 

area of minimal flood hazard. A copy of the FEMA FIRMette for the property can be found in Appendix A.  

The Fountain Mutual Irrigation Company (FMIC) Canal #4 is located within the Windmill Gulch Basin within 

the open space to the west of Grinnell Boulevard. Per the MDDP, FMIC is not allowed, by current State Law, 

to accept developed flows into the ditch without metering the flow and releasing the same amount 

downstream. Thus, since the detention facility for the southern portion of the Waterview development was 

constructed downstream of the canal, the southern portion of the Waterview development drains to the 

pond via an existing 72” RCP that crosses below the ditch prior to outfalling into the existing Pond #4. 

Additionally, per the MDDP Amendment, it was determined that the detention facilities for both Painted 

Sky at Waterview Filing No. 3 and the Outlook Powers and Grinnell property would be constructed 

upstream of the existing 8’ x 6’ concrete box culvert that crosses Grinnell Boulevard to reduce flows to 

historic levels prior to draining toward the existing canal. 
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B. Existing Conditions Sub-basin Description 

The existing Site generally drains northeast to southwest from the existing dual 8’ x 3’ concrete box culvert 

crossing below Powers Boulevard to the existing 8’ x 6’ concrete box culvert crossing below Grinnell 

Boulevard along the western edge of the Property. A portion of the Site drains to southwest to the existing 

24” flared end section (FES) at the southwestern corner of the Property. Additionally, a portion of the Site 

along the southern edge of the Property drains directly to Goldfield Drive where flows are captured in an 

existing 15’ Type R sump inlet located just east of the intersection with Grinnell Boulevard.  

A portion of the Colorado Springs Airport and Industrial Park drains to the Site via the existing dual 8’ x 3’ 

concrete box culvert crossing Powers Boulevard. Per the Colorado Springs Airport Peak Innovation Park 

Master Development Drainage Plan prepared by Engenuity, dated August 2020, the existing flow tributary 

to the culvert is 191.1 cfs. Per the Airport MDDP, a detention pond is planned to be constructed upstream 

of the outfall to the Site, reducing the peak 100-year flow to 86 cfs. At the time of this report, Pond 400 has 

not been constructed and the historic runoff will be used for storm infrastructure sizing purposes. Per the 

Waterview MDDP, the Colorado Springs Airport and Industrial Park was not considered a part of the 

Waterview drainage area and pond sizing requirements as it is providing its own water quality and 

detention upstream of Powers Boulevard. As such, a bypass pipe is being proposed with the proposed 

development to convey flows from the existing Powers Boulevard box culvert to the existing box culvert 

that crosses Grinnell Boulevard to mimic historic drainage patterns.  

A portion of Grinnell Boulevard currently drains onto the Property to the existing 24” FES at the southwest 

corner of the Site where it is conveyed via existing concrete pipe to the existing water quality and detention 

pond for Filings No. 1 and 2 of the Painted Sky at Waterview and the Springs at Waterview subdivisions. As 

shown in the MDDP and MDDP Amendment, proposed drainage patterns will eliminate the flared end 

section and send flows from Grinnell Boulevard to the existing detention pond west of Grinnell Boulevard.  

Additionally, the existing detention pond for Painted Sky at Waterview Filing No. 3 discharges via an existing 

48” RCP to the existing box culvert crossing Grinnell Boulevard. As these flows are already detained to 

historic levels, the existing pipe outfall will be maintained with a portion of the existing storm sewer being 

rerouted to accommodate the proposed development. 

V. DRAINAGE DESIGN CRITERIA 

A. Regulations 

The principal design guidelines that will be sourced for the Site’s development are the El Paso County 

Drainage Criteria Manual (hereinafter referred to as “DCM”) and the Mile High Flood Control District 

(MHFD) Urban Storm Drainage Criteria (USDCM) Volume 1 (August 2018), Volume 2 (September 2017), and 

Volume 3 (January 2021) (hereinafter referred to as “USDCM”). 

Additionally, the Site design will comply with the drainage patterns and detention requirements outlined in 

the Windmill Gulch DBPS, the Waterview MDDP and MDDP Amendments. Per the Waterview MDDP 

Amendment, a water quality and detention pond is to be constructed with the proposed development 

upstream of the existing 8’ x 6’ concrete box culvert that crosses below Grinnell Boulevard to reduce 

developed Site flows to historic levels prior to outfalling toward the existing FMIC Canal #4 and ultimately 

Windmill Gulch. Further, consistent with the MDDP and MDDP amendment, flows from a portion of the Site 

and the Grinnell Boulevard improvements will discharge to the existing water quality and detention pond 

southwest of the Site, west of Grinnell Boulevard. The northern portion of Grinnell Boulevard will continue 
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to drain to the existing water quality and detention on the west side of Grinnell Boulevard that was 

constructed with the Grinnell Boulevard and Powers Boulevard intersection improvements. 

As mentioned, a portion of the Colorado Springs Airport and Industrial Park drains to the Site via existing 

dual 8’ x 3’ box culverts. Per the Waterview MDDP and MDDP Amendment as well as the Colorado Springs 

Airport Peak Innovation Park MDDP, the Airport property is providing its own water quality and detention 

to reduce developed site flows to historic levels prior to discharging to the existing Powers Boulevard box 

culvert. Therefore, the proposed Outlook Powers and Grinnell development will convey these historic flows 

to the existing Grinnell Boulevard box culvert via storm sewer, which is in compliance with the MDDP and 

MDDP Amendments.  

Further, the existing 48” storm sewer that conveys flows from the existing Painted Sky at Waterview Filing 

No. 3 water quality and detention pond to the existing Grinnell Boulevard box culvert will continue 

conveying detained flows to the existing box culvert per the MDDP Amendment.  

B. Four Step Process 

Both MHFD and El Paso County recommend the implementation of the Four Step Process summarized 

below, which helps to minimize adverse impacts of urbanization. Benefits of this process include reduced 

runoff, improved water quality, a decrease of the required storage volume, reduced burdens to 

downstream facilities, and improved site aesthetics. The Four Step Process is outlined below: 

Step 1, Employ Runoff Reduction Practices: Runoff reduction for the proposed Outlook Powers and Grinnell 

development is being implemented by incorporating grass swales that receive tributary runoff from roof 

drain flow dispersed via level spreaders where practical.  

Step 2, Stabilize Drainageways:  All new and re-development projects within El Paso County are required to 

construct or participate in the funding of channel stabilization measures. Drainage basin fees paid, at the 

time of platting, go towards channel stabilization within the drainage basin. Additionally, developed Site 

flows and surrounding Site improvements will be reduced to historic levels prior to discharging toward 

Windmill Gulch.  

Step 3, Provide Water Quality Capture Volume (WQCV): This is being accomplished through a proposed full 

spectrum extended detention basin (EDB) designed to provide WQCV for all proposed subbasins except for 

the basins tributary to the existing water quality and detention ponds on the west side of Grinnell 

Boulevard. A portion of the on-site runoff also receives WQCV through grass lined swales prior to draining 

to the on-site EDB. 

Step 4, Consider Need for Industrial and Commercial BMPs: A combination of source control BMPs will be 

used during Site construction including landscape maintenance, snow and ice management, and street 

sweeping and cleaning. Seeding and mulching will be used on disturbed open areas of the Site to stabilize 

the land, prevent erosion, and help protect downstream drainage facilities.  

C. Hydrologic Criteria 

The total area of the Site is 16.57, which encompasses the Project. Runoff from the majority of the Site will 

be directed to the proposed on-site EDB. The Rational Method is appropriate for the project size and was 

used to calculate peak rates of stormwater runoff. The design storms analyzed for this Site include the 5-

year and 100-year for the minor and major storm events, respectively. 
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One-hour rainfall P1 values used for the calculation of detention storage values were obtained from the 

NOAA Atlas 14, Volume 8, Version 2, Precipitation-Frequency Atlas of the United States (2013). The P1 

values for the 5-Year and 100-year storms are 1.29 inches and 2.74 inches, respectively. A copy of the 

rainfall information can be found in Appendix A, for reference. 

Rainfall intensities used for rational calculations were determined using the following Rainfall Intensity 

Duration (IDF) equations as applicable, excerpted from Vol. 1, Chapter 6 of the El Paso County DCM can be 

found in Table 1 below:  

 

TABLE 1: RAINFALL INTENSITY DURATION 

IDF Equations 

I100 = -2.52ln(D) + 12.735 

I50 = -2.25ln(D) + 11.375 

I25 = -2.00ln(D) + 10.111 

I10 = -1.75ln(D) + 8.847 

I5 = -1.50ln(D) + 7.583 

I2 = -1.19ln(D) + 6.035 

Water quality treatment and detention area required for the proposed development in accordance with 

the BMP requirements outlined in Appendix I of the El Paso County Engineering Criteria Manual (ECM). 

Required water quality and detention storage were calculated using DCM Volume 2 and the MHFD MHFD-

Detention v4.06 worksheet, released July 2022. Outflow from the Pond will be released at or below historic 

rates. 

Results of hydrologic analyses, in addition to pertinent charts, figures, and tables, are included in Appendix 

C of this report. 

D. Hydraulic Criteria 

Street capacities have been analyzed for the proposed conditions using the MHFD-Inlet v5.02 workbook, 

released August 2022, in accordance with the regulations outlined in DCM Volume 1. Minor storm 

capacities are based on no crown or curb overtopping while major storm capacities are based on flow being 

contained within the public right-of-way or private street section, including conveyance capacity behind the 

curb. Printouts of the worksheets can be found in Appendix D of this report. 

Inlet capacities have been analyzed for the proposed conditions using the MHFD-Inlet v5.02 workbook, 

released August 2022. Printouts of the worksheets can be found in Appendix D of this report.  

Swale capacities have been analyzed for the proposed conditions using the UD-BMP v3.07 workbook, 

released March 2018 in accordance with DCM Volume 2. Swale sizing worksheets can be found in Appendix 

D of this report. 
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Hydraulic capacity and hydraulic grade line (HGL) for the proposed storm sewer system has been analuzed 

using Bentley StormCAD. The HEC-22 Energy (Second Edition) headloss method with half benching method 

has been applied to all manholes within the storm system, the HEC-22 (Second Edition) headloss method 

with flat benching method has been applied to all in-line inlets within the system, while a standard headloss 

method with a headloss coefficient of 1.25 has been applied to all inlets that have no upstream storm 

connection. Printouts of the StormCAD analysis can be found in Appendix D of this report.  

 

VI. DRAINAGE FACILITY DESIGN 

A. General Concept 

The proposed Outlook Powers and Grinnell Site is located entirely within the Windmill Gulch Major 

Drainage Basin. Proposed drainage patterns will remain relatively unchanged from current conditions. 

Runoff from the Site will be conveyed via proposed private swale, overland flow, and private curb and 

gutter to the proposed private inlets, conveyed in the proposed private inlets, detained in the proposed 

private pond, and released at or below historic rates. Flows captured and detained will be discharged to the 

existing 48” RCP that drains to the existing 8’ x 6’ box culvert that crosses Grinnell Boulevard.  

Since the Colorado Springs Airport and Industrial Park improvements include onsite detention facilities that 

release flows at or below historic rates, a proposed 48” RCP stormline will convey flows from the existing 

dual 8’ x 3’ box culvert that crosses Powers Boulevard to the existing Grinnell Boulevard box culvert, 

consistent with the Waterview MDDP and MDDP Amendment. 

Specific Site hydrologic and hydraulic calculations can be found in Appendix C and D of this report, 

respectively. An existing and proposed drainage plan can be found in Appendix F.  

B. Specific Details 

Existing Conditions Sub-Basin Descriptions 

The entire project Site is presently undeveloped land and includes a rough drainage channel that extends 

from the existing dual 8’ x 3’ box culvert crossing Powers Boulevard to the existing 8’ x 6’ box culvert that 

crosses Grinnell Boulevard. The general stormwater flow pattern for all subbasins is generally sheet flow 

across the existing open land, toward facilities that ultimately discharge to Windmill Gulch. Runoff from the 

Site generally flows northeast to southwest. For existing conditions, the Site and relevant offsite areas were 

subdivided into six (6) subbasins, described in more detail below. An Existing Conditions Drainage Map can 

be found in Appendix F. Calculations can be found in Appendix B. 

Subbasin EX-1 (16.51 acres) is comprised of vacant, undeveloped land, primarily covered with grasses and 

weeds and a portion of existing Grinnell Boulevard. Runoff from this subbasin flows south, southwest, and 

northwest toward the existing 8’ x 6’ box culvert that crosses Grinnell Boulevard at Design Point 1. The 

minor and major historic peak flows for this subbasin were computed to be 6.39 cfs and 39.31 cfs, 

respectively. 

Subbasin EX-2 (1.65 acres) is comprised of vacant, undeveloped land covered with grasses and weeds and a 

portion of existing Grinnell Boulevard. Runoff from this subbasin flows southeast, northwest, and 

southwest to the existing 24” flared end section (FES) at Design Point 2 that empties into the existing storm 

system along Goldfield Drive. Runoff from the system ultimately discharges to the existing water quality 

and detention pond that provides detention for the Painted Sky at Waterview Filing No. 1 and 2 and Springs 
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at Waterview subdivisions. The minor and major historic peak flows for this subbasin were computed to be 

0.85 cfs and 4.58 cfs, respectively. 

Subbasin EX-3 (1.54 acres) consists of part of existing Grinnell Boulevard, just south of the intersection with 

Powers Boulevard. Runoff from this subbasin generally drains southeast to an existing roadside swale that 

empties into an existing grated inlet at Design Point 3. Flows captured in the inlet are tributary to the 

existing water quality and detention facility on the west side of Grinnell Boulevard. The minor and major 

historic peak flows for this subbasin were computed to be 5.20 and 10.00 cfs, respectively. 

Subbasin EX-4 (1.93 acres) consists of the north half of Goldfield Drive and a portion of the existing vacant, 

undeveloped Site. While Site topography does not extend the full limits of this basin, the exiting limits east 

of the Site were taken from the Painted Sky at Waterview Filing No. 1 and 2 drainage maps. Runoff from 

this subbasin generally drains west and southwest to the existing 15’ Type R inlet along Goldfield Drive at 

Design Point 4. Flows captured in this inlet are tributary to the existing water quality and detention pond 

that provides detention for the Painted Sky at Waterview Filing No. 1 and 2 and Springs at Waterview 

subdivisions. The minor and major historic peak flows for this subbasin were computed to be 4.39 cfs and 

9.18 cfs, respectively.  

Subbasin EX-5 (0.32 acre) consists of a portion of existing Cudahy Drive. Runoff from this subbasin generally 

drains south to the existing 10’ Type R inlet at Design Point 5. Flows captured in this inlet combine with 

flows captured in the existing 5’ Type R Inlet on the east side of Cudahy Drive and the detention outflow 

from the existing water quality and detention pond that serves Painted Sky at Waterview Filing No. 3 and 

continue via existing 48” RCP along the southern and western boundaries of the Site before discharging to 

the existing 8’ x 6’ box culvert at Grinnell Boulevard. The minor and major historic peak flows for this 

subbasin were computed to be 1.45 cfs and 2.61 cfs, respectively. 

Subbasin EX-6 (0.23 acre) consists of part of existing Cudahy Drive. Runoff from this subbasin generally 

drains south to the existing 15’ Type R inlet at Design Point 6. Flows captured in this inlet drain to the 

existing water quality and detention pond for Painted Sky at Waterview Filing No. 3. The minor and major 

historic peak flows for this subbasin were computed to be 0.90 cfs and 1.71 cfs, respectively.  

Proposed Conditions Sub-Basin Descriptions 

As previously noted, the Site currently drains generally northeast to southwest. Development of the Site 

will not change he general drainage patterns: To the maximum extent practical, design storm runoff from 

the Site has been designed to be captured via proposed private inlets, conveyed via proposed private pipes 

to a proposed private on-site water quality and detention facility, detained, and released at or below 

historic rates to the existing 8’ x 6’ box culvert that crosses Grinnell Boulevard. A Proposed Drainage Plan is 

included in Appendix F, for reference.  

The Site was subdivided into twenty-three (23) subbasins and eight (8) offsite tributary basins. All on-site 

subbasins except subbasins R-1 and R-2 are tributary to the proposed on-site water quality and detention 

pond. Subbasin OS-3 is tributary to the existing water quality and detention pond west of Grinnell 

Boulevard that serves the Powers Boulevard and Grinnell Boulevard intersection improvements. Subbasin 

OS-2 and subbasin R-1 are tributary to the existing water quality and detention pond southwest of the Site 

that serves Painted Sky at Waterview Filing No. 1 and 2 and the Springs at Waterview subdivision. Subbasin 

OS-5 is tributary to the existing water quality and detention pond east of the Site that serves Painted Sky at 

Waterview Filing No. 3.  

Subbasin A-1 (0.74 acre) consists of the proposed on-site private water quality and detention pond. Runoff 

from the subbasin is conveyed north, south, and west via overland flow and proposed concrete trickle 
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channel to the proposed pond outlet structure. The minor and major peak flow rates for the subbasin were 

calculated to be 0.87 cfs and 2.60 cfs, respectively. 

Subbasin A-2 (0.48 acre) consists of private drive, walk, parking, and landscape area. Runoff from the 

subbasin is conveyed south and southwest via overland flow and curb and gutter to the proposed 5’ Type R 

sump inlet at Design Point 5. Should the inlet at this location become clogged and overflow, an emergency 

overflow path is provided to the west to the proposed water quality and detention pond. The minor and 

major peak flow rates for the subbasin were calculated to be 1.79 cfs and 3.44 cfs, respectively. 

Subbasin B-1 (0.39 acre) consists of private drive, walk, parking, and landscape area. Runoff from the 

subbasin is conveyed south and southwest via overland flow and curb and gutter to the proposed 10’ Type 

R sump inlet at Design Point 11. Should the inlet at this location become clogged and overflow, an 

emergency overflow path is provided to the south to Goldfield Drive. The minor and major peak flow rates 

for the subbasin were calculated to be 1.28 cfs and 2.58 cfs, respectively. 

Subbasin B-2 (0.70 acre) consists of the part of the proposed clubhouse, pool deck, and landscape area. 

Runoff from the subbasin is conveyed south and west via overland flow and proposed grass-lined swale to 

the proposed Type C inlet at Design Point 12. The minor and major peak flow rates for the subbasin were 

calculated to be 1.23 cfs and 2.89 cfs, respectively. 

Subbasin C-1 (0.92 acre) consists of private drive, walk, parking, garage, and landscape area. Runoff from 

this subbasin is conveyed via overland flow and curb and gutter southwest and west to the proposed 10’ 

Type R sump inlet at Design Point 3. In the event the inlet at this location becomes clogged and overflows, 

an emergency overflow path is provided to the west toward the proposed onsite water quality and 

detention pond. The minor and major peak flow rates for the subbasin were calculated to be 2.93 cfs and 

5.95 cfs, respectively. 

Subbasin C-2 (0.06 acre) consists of private drive, walk, garage, and parking area. Runoff from this subbasin 

is conveyed via overland flow and curb and gutter south to the proposed 5’ Type R sump inlet at Design 

Point 14. In the event the inlet at this location becomes clogged and overflows, an emergency overflow 

path is provided to the west toward the proposed onsite water quality and detention pond. The minor and 

major peak flow rates for the subbasin were calculated to be 0.23 cfs and 0.43 cfs, respectively. 

Subbasin D (0.19 acre) consists of private drive, walk, building, and parking area. Runoff from this subbasin 

is conveyed via overland flow and curb and gutter northwest to the proposed 5’ Type R sump inlet at 

Design Point 10. Should the inlet become clogged and overflow, an emergency overflow path is provided to 

the west to Grinnell Drive. The minor and major peak flow rates for the subbasin were calculated to be 0.66 

cfs and 1.31 cfs, respectively.  

Subbasin E (0.68 acre) consists of building, walk, and landscape area. Runoff from this subbasin will be 

conveyed via overland flow and roof drain flow to the proposed grass-lined swale where flows continue 

west and east to the proposed Type C inlet at Design Point 7. The minor and major peak flow rates for the 

subbasin were calculated to be 1.09 cfs and 2.61 cfs, respectively. 

Subbasin F (0.91 acre) consists of building, private drive, walk, parking, and landscape area. Runoff from the 

subbasin will be conveyed via overland flow and curb and gutter north, south, east, and west to the 

proposed 5’ Type R sump inlet at Design Point 9. In the event the inlet at this location becomes clogged and 

overflows, an emergency overflow path is provided east toward Design Point 8. The minor and major peak 

flow rates for the subbasin were calculated to be 3.38 cfs and 6.47 cfs, respectively. 

Subbasin G (0.22 acre) consists of garage, private drive, walk, parking, and landscape area. Runoff from the 

subbasin will drain via overland flow and curb and gutter north and south to the proposed 5’ Type R sump 



 
Outlook Powers and Grinnell 

Final Drainage Report 
Page 9 

May 8, 2023 

inlet at Design Point 8. In the event the inlet at this location becomes clogged and overflows, an emergency 

overflow path is provided to the east where flows will continue south along the private drive toward Design 

Point 11 and ultimately Goldfield Drive. The minor and major peak flow rates for the subbasin were 

calculated to be 1.01 cfs and 1.81 cfs, respectively. 

Subbasin H-1 (1.32 acres) consists of building, private drive, walk, parking, and landscape areas. Runoff 

from this subbasin will drain via overland flow and curb and gutter east and south to the proposed Double 

Type 13 sump inlet at Design Point 25. Should the inlet at this location become clogged and overflow, an 

emergency overflow path is provided to the east to Design Point 23. The minor and major peak flow rates 

for the subbasin were calculated to be 4.87 cfs and 9.37 cfs, respectively. 

Subbasin H-2 (1.73 acres) consists of building, garage, private drive, walk, parking, and landscape areas. 

Runoff from this subbasin will drain via overland flow and curb and gutter west and southwest to the 

proposed 5’ Type R sump inlet at Design Point 23. Should the inlet at this location become clogged and 

overflow, an emergency overflow path is provided to the south along the private drive toward Design Point 

5 and the proposed onsite private water quality and detention pond. The minor and major peak flow rates 

for the subbasin were calculated to be 4.67 cfs and 9.39 cfs, respectively. 

Subbasin J (0.31 acre) consists of private drive, walk, garage, and landscaping areas. Runoff from this 

subbasin will be conveyed via overland flow and curb and gutter west and southwest to the proposed 10’ 

Type R sump inlet at Design Point 16. In the event the inlet at this location becomes clogged and overflows, 

an emergency overflow path is provided to the southwest toward Design Point 5 and the proposed onsite 

private water quality and detention pond. The minor and major peak flow rates for the subbasin were 

calculated to be 1.00 cfs and 2.02 cfs, respectively. 

Subbasin K-1 (0.19 acre) consists of building, private drive, walk, and landscaping areas. Runoff from this 

subbasin will be conveyed via overland flow and curb and gutter east, southwest, and south to the 

proposed 5’ Type R sump inlet at Design Point 17. Should the inlet at this location become clogged and 

overflow, an emergency overflow path is provided to the south to the private access drive toward Design 

Point 16. The minor and major peak flow rates for the subbasin were calculated to be 0.59 cfs and 1.20 cfs, 

respectively. 

Subbasin K-2 (0.59 acre) consists of building, garage, private drive, walk, and landscaping areas. Runoff from 

this subbasin will be conveyed via overland flow and curb and gutter east, west, north, and south to the 

proposed Double Type 13 sump inlet at Design Point 21. Should the inlet at this location become clogged 

and overflow, an emergency overflow path is provided south toward Design Point 17. The minor and major 

peak flow rates for the subbasin were calculated to be 2.15 cfs and 4.13 cfs, respectively. 

Subbasin L-1 (0.21 acre) consists of garage, private drive, walk, and landscaping areas. Runoff from this 

subbasin will be conveyed via overland flow and curb and gutter north, east, west, and south to the 

proposed 5’ Type R sump inlet at Design Point 19. In the event the inlet at this location becomes clogged 

and overflows, an emergency overflow path is provided to the south toward the private access drive and 

Design Point 16. The minor and major peak flow rates for the subbasin were calculated to be 0.55 cfs and 

1.19 cfs, respectively. 

Subbasin L-2 (0.51 acre) consists of garage, private drive, walk, and landscaping areas. Runoff from this 

subbasin will be conveyed via overland flow and curb and gutter east, west, north, and south to the 

proposed 5’ Type R sump inlet at Design Point 22. Should the inlet at this location become clogged and 

overflow, an emergency overflow path is provided to the south toward Design Point 19. The minor and 

major peak flow rates for the subbasin were calculated to be 1.33 cfs and 2.84 cfs, respectively. 
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Subbasin M (1.08 acre) consists of building and landscaping area. Runoff from this subbasin will be 

conveyed via overland flow and roof drain flow southeast, south, and north to the proposed grass-lined 

swale within the subbasin where flows will continue east to the proposed Type C inlet at Design Point 27. 

The minor and major peak flow rates for the subbasin were calculated to be 1.83 cfs and 4.27 cfs, 

respectively. 

Subbasin N-1 (0.68 acre) consists of private drive, walk, parking, and landscaping areas. Runoff from the 

subbasin will be conveyed via overland flow and curb and gutter south and west to the proposed Double 

Type 13 sump inlet at Design Point 33. Should the inlet within the subbasin become clogged and overflow, 

an emergency overflow path is provided east toward the center private access drive and ultimately the 

onsite water quality and detention pond. The minor and major peak flow rates for the subbasin were 

calculated to be 1.89 cfs and 4.08 cfs, respectively.  

Subbasin N-2 (0.35 acre) consists of private drive, walk, and landscaping areas. Runoff from the subbasin 

will be conveyed via overland flow and curb and gutter southwest and west to the proposed 5’ Type R sump 

inlet at Design Point 32. Should the inlet at this location become clogged and overflow, an emergency 

overflow path is provided south and west toward the center private access drive and ultimately the onsite 

water quality and detention pond. The minor and major peak flow rates for the subbasin were calculated to 

be 1.29 cfs and 2.49 cfs, respectively.  

Subbasin P (2.80 acres) consists of building and landscape area. Runoff from this subbasin will be conveyed 

via overland flow southwest and southeast and roof drain flow north to the two proposed swales within the 

subbasin where flows will continue east and west to the proposed Type C inlet at Design Point 30. The 

minor and major peak flow rates for the subbasin were calculated to be 2.54 cfs and 8.24 cfs, respectively. 

Subbasin Q (0.48 acre) consists of private drive, walk, and landscape areas. Runoff from this subbasin will 

be conveyed via overland flow and curb and gutter southwest, southeast, east, and west to the proposed 5’ 

Type R sump inlet at Design Point 35. In the event the inlet at this location becomes clogged and overflows, 

an emergency overflow for the subbasin will be provided to the southwest toward the center private access 

drive and ultimately the proposed onsite water quality and detention pond. The minor and major peak flow 

rates for the subbasin were calculated to be 1.85 cfs and 3.52 cfs, respectively. 

Subbasin R-1 (1.02 acres) consists of private drive, walk, and landscaping areas. Runoff from this subbasin 

will be conveyed via overland flow and curb and gutter west and south to sub-basin OS-2 where flows 

continue to the existing 15’ Type R sump inlet at Design Point 38. The minor and major peak flow rates for 

the subbasin were calculated to be 1.23 cfs and 3.98 cfs, respectively. 

Subbasin R-2 (0.03 acre) consists of private drive, walk, and landscape areas. Runoff from the subbasin will 

be conveyed via overland flow southeast to sub-basin OS-4 where flows continue to the existing 10’ Type R 

sump inlet at Design Point 39. Subbasin R-2 is the only onsite subbasin that does not receive water quality 

treatment. The minor and major peak flow rates for the subbasin were calculated to be 0.10 cfs and 0.20 

cfs, respectively.  

Subbasin OS-1 (0.44 acre) consists of a portion of existing Powers Boulevard that is directly tributary to the 

Site. Runoff from the subbasin drains via overland flow south to subbasin P where flows continue to the 

proposed Type C inlet at Design Point 30. The minor and major peak flow rates for the subbasin were 

calculated to be 0.73 cfs and 1.95 cfs, respectively. 

Subbasin OS-2 (2.12 acres) consists of a portion of Grinnell Boulevard and Goldfield Drive. Runoff from the 

subbasin drains south and west and via overland flow and curb and gutter to the existing 15’ Type R inlet at 

Design Point 38 where flows will continue south and west via existing storm sewer to the existing water 
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quality and detention facility that serves Painted Sky at Waterview Filing No. 1 and 2 and the Springs at 

Waterview subdivision. The minor and major peak flow rates for the subbasin were calculated to be 5.95 cfs 

and 11.77 cfs, respectively. 

Subbasin OS-3 (1.45 acres) consists of part of Grinnell Boulevard, just south of the intersection with Powers 

Boulevard. Runoff is conveyed via overland flow and curb and gutter southeast and south to the proposed 

15’ Type R on-grade inlet at Design Point 37. Runoff captured in this inlet is conveyed via existing storm 

sewer southwest to the existing water quality and detention facility on the west side of Grinnell Boulevard. 

The minor and major peak flow rates for the subbasin were calculated to be 5.71 cfs and 10.53 cfs, 

respectively. 

Subbasin OS-4 (0.34 acre) consists of part of existing Cudahy Drive. Runoff is conveyed south via overland 

flow and curb and gutter to the existing 10’ Type R inlet at design point 39. Runoff from this subbasin is 

conveyed to the existing 8’ x 6’ box culvert at Grinnell Boulevard via the proposed 48” RCP storm reroute, 

consistent with existing drainage patterns. The minor and major peak flow rates for the subbasin were 

calculated to be 1.50 cfs and 2.73 cfs, respectively. 

Subbasin OS-5 (0.21 acre) consists of part of existing Cudahy Drive. Runoff is conveyed south via overland 

flow and curb and gutter to the existing 15’ Type R inlet at Design Point 40. Flows captured at this inlet are 

directly tributary to the existing Painted Sky at Waterview Filing No. 3 detention pond. The minor and major 

peak flow rates for this subbasin were calculated to be 0.81 cfs and 1.54 cfs, respectively. 

Subbasin OS-6 (0.16 acre) consists of a portion of the landscaping area within the Grinnell Boulevard right-

of-way. Runoff from the subbasin drains southeast via overland flow to subbasin N-1 where flows continue 

to the proposed double Type 13 sump inlet at Design Point 13. The minor and major peak flow rates for this 

subbasin were calculated to be 0.07 cfs and 0.49 cfs, respectively. 

Subbasin OS-7 (0.07 acre) consists of a portion of the landscaping area within the Grinnell Boulevard right-

of-way. Runoff from the subbasin drains southeast via overland flow to subbasin M where flows will 

continue to the proposed Type C inlet at Design Point 27. The minor and major peak flow rates for this 

subbasin were calculated to be 0.03 cfs and 0.21 cfs, respectively. 

Subbasin OS-8 (0.18 acre) consists of a portion of the landscape area within the Grinnell Boulevard right-of-

way. Runoff from this subbasin drains southeast via overland flow to subbasin P where flows will continue 

to the proposed Type C inlet at Design Point 30. The minor and major peak flow rates for this subbasin were 

calculated to be 0.07 cfs and 0.51 cfs, respectively.  

C. Full Spectrum Detention 

Previous studies have utilized empirical equations and outdated modeling methods to determine required 

storage volumes. The Mile High Flood District (MHFD) continues to innovate the process of stormwater 

detention for attenuation of a full range of storm events. Full Spectrum Detention, using the MHFD-

Detention workbook, was the method chosen to determine the storage volumes and release rates for this 

study. This design reduces the runoff from a developed site to lower than pre-developed flowrates. The 

planned outfall for the Site is the existing 48” RCP along the west side of the site that outfalls to the existing 

8’ x 6’ Grinnell Boulevard box culvert. 

One private extended detention basin (EDB) is proposed on-site. The pond was sized for 16.39 acres at 

55.3% impervious. The approximate pond footprint was determined to be 0.44 acre. The pond includes a 

concrete forebay to slowly release developed Site flows into the pond, a 4-foot-wide concrete trickle 

channel sloped at 0.75% to slowly convey flows to the proposed outlet structure, and a 15’ wide 
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maintenance access road that extends from the parking area within subbasin H-1 to the proposed forebay 

and outlet structures.  

The Pond includes storage for water quality capture volume (WQCV), excess urban runoff volume (EURV), 

and 100-year storm events.  The emergency overflow spillway has been designed such that the crest is set 

at or above the 100-year ponding depth. The outlet structure has been designed to release the minor and 

major storm events at reduced rates. The Pond has been designed for its release rates to adhere to state 

statute by releasing the 5-year event in under 72-hours and the 100-year event in under 120 hours.  

The emergency overflow spillway has been designed with 1’ minimum freeboard. From the outlet structure, 

the treated and detained runoff will drain via proposed 18” RCP to the existing 48” RCP and ultimately the 

existing Grinnell Boulevard box culvert. 

Printouts of the MHFD-Detention spreadsheet for the Pond and associated calculations are included in 

Appendix D, for reference. 

D. Downstream Drainage Facilities 

As previously indicated, runoff from the majority of the proposed development will be released at or below 

historic levels to the existing 48” RCP within the Site and ultimately the existing 8’ x 6’ box culvert at 

Grinnell Boulevard that discharges toward Windmill Gulch. Additionally, a proposed 48” RCP will convey 

historic flow rates from the existing dual 8’ x 3’ dual box culvert at Powers Boulevard to the existing Grinnell 

Boulevard box culvert, which is in compliance with the Waterview MDDP, MDDP Amendment, and 

Colorado Springs and Peak Innovation Park report. Further, the existing detention outflow from the existing 

Painted Sky at Waterview Filing No. 3 detention pond will continue to release at or below historic rates to 

the existing Grinnell Boulevard box culvert. Since all flows tributary to the existing box culvert are at or 

below historic levels, no adverse impacts are anticipated downstream of the existing culvert to Windmill 

Gulch. 

While the report for the existing water quality and detention facility that serves the Grinnell Boulevard and 

Powers Boulevard intersection improvements has not been located at the time of this report, it is assumed 

that the existing facility has adequate capacity for the flows captured at the proposed 15’ Type R inlet at 

Design Point 37 as it is in place of the existing grate inlet at the location. 

The Painted Sky at Waterview Filing No. 1 & 2 Final Drainage report anticipated the total 100-year runoff at 

the existing 15’ Type R sump inlet at Design Point 38 (Painted Sky at Waterview Filing No. 1 & 2 Design 

Point 39) to be 29.0 cfs. The report assumed a much higher impervious value for the portion of the Site and 

Grinnell Boulevard tributary to the inlet than the actual conditions proposed with the Outlook Powers and 

Grinnell development. Per this report, the actual 100-year flow conveyed to the existing inlet is 15.13 cfs. 

This indicates that the downstream existing storm sewer from the inlet has adequate capacity to convey 

the developed flows to the existing detention facility that serves Painted Sky at Waterview Filing No. 1 and 

2 and the Springs at Waterview subdivision.  

VII. DRAINAGE BASIN FEES 

The City of Colorado Springs and El Paso County entered into an intergovernmental agreement in 1983 to 

establish a joint storm drainage board to establish Drainage Basin Fees for each of the 13 major drainage 

basins within the County. The Drainage Basin Fees represent the equitable share of the cost of drainage 

improvements within each of the respective basins. According to the 2022 El Paso County Drainage Basin 

Fees schedule, the drainage fee for developments within Windmill Gulch is $21,134 per Impervious Acre 
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while the bridge fee for developments within Windmill Gulch is $317 per Impervious Acre. The Site occupies 

approximately 16.59 acres at 54.9% imperviousness, which is equivalent to 9.11 impervious acres. 

The drainage basin and bride fees for Outlook Powers and Grinnell are: 

Drainage Basin Fees: 9.11 AC X $21,134/ AC = $192,531 

Bridge Fees: 9.11 AC X $317/ AC = $2,888 

VIII. CONSTRUCTION COST OPINION 

All storm sewer within the Site will be owned and maintained by Evergreen or the current property owner. 

Maintenance requirements for all best management practices shall be in accordance with the DCM and 

MHFD USDCM. An opinion of probably cost can be found in Appendix E.  

IX. CONCULSION 

A. Compliance with Standards 

This Final Drainage Report for Outlook Powers and Grinnell and its findings are in general conformance with 

the El Paso County DCM, The Mile High Flood District USDCM, the Windmill Gulch Drainage Basin Planning 

Study, the Waterview MDDP, Waterview MDDP amendment, and other pertinent drainage studies. 

B. Summary 

Currently, the Site is nearly all pervious, and flows are otherwise undetained and untreated. The existing 

48” RCP within the Site, will convey treated, developed runoff from the proposed private full spectrum EDB 

to the existing 8’ x 6’ box culvert at Grinnell Boulevard that discharges toward Windmill Gulch. No adverse 

impacts to the surrounding drainage facilities are anticipated. 
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APPENDIX A 

Vicinity Map, FIRM Map, and Runoff Information 
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POINT PRECIPITATION FREQUENCY ESTIMATES
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NOAA, National Weather Service, Silver Spring, Maryland
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PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.245
(0.204‑0.299)

0.295
(0.245‑0.360)

0.384
(0.317‑0.469)

0.463
(0.380‑0.569)

0.581
(0.463‑0.752)

0.680
(0.526‑0.890)

0.785
(0.584‑1.06)

0.898
(0.637‑1.24)

1.06
(0.718‑1.51)

1.19
(0.778‑1.71)

10-min 0.359
(0.298‑0.438)

0.432
(0.358‑0.528)

0.562
(0.464‑0.687)

0.678
(0.556‑0.834)

0.851
(0.678‑1.10)

0.996
(0.770‑1.30)

1.15
(0.855‑1.55)

1.32
(0.933‑1.82)

1.55
(1.05‑2.21)

1.74
(1.14‑2.50)

15-min 0.438
(0.364‑0.534)

0.527
(0.437‑0.643)

0.685
(0.566‑0.838)

0.827
(0.679‑1.02)

1.04
(0.827‑1.34)

1.21
(0.939‑1.59)

1.40
(1.04‑1.88)

1.60
(1.14‑2.22)

1.89
(1.28‑2.69)

2.12
(1.39‑3.05)

30-min 0.657
(0.545‑0.801)

0.789
(0.654‑0.962)

1.02
(0.845‑1.25)

1.23
(1.01‑1.52)

1.55
(1.23‑2.00)

1.81
(1.40‑2.37)

2.09
(1.56‑2.81)

2.39
(1.70‑3.31)

2.82
(1.91‑4.02)

3.16
(2.08‑4.55)

60-min 0.863
(0.716‑1.05)

1.01
(0.839‑1.24)

1.29
(1.07‑1.58)

1.56
(1.28‑1.92)

1.98
(1.59‑2.59)

2.35
(1.82‑3.09)

2.74
(2.05‑3.71)

3.19
(2.27‑4.43)

3.83
(2.60‑5.47)

4.35
(2.86‑6.26)

2-hr 1.07
(0.894‑1.30)

1.24
(1.03‑1.50)

1.56
(1.30‑1.90)

1.89
(1.56‑2.31)

2.41
(1.96‑3.15)

2.88
(2.26‑3.79)

3.40
(2.56‑4.59)

3.98
(2.86‑5.52)

4.83
(3.32‑6.89)

5.54
(3.67‑7.92)

3-hr 1.17
(0.985‑1.42)

1.33
(1.12‑1.61)

1.67
(1.40‑2.03)

2.02
(1.68‑2.46)

2.60
(2.13‑3.41)

3.13
(2.48‑4.13)

3.73
(2.83‑5.04)

4.41
(3.20‑6.12)

5.43
(3.75‑7.73)

6.28
(4.18‑8.94)

6-hr 1.33
(1.13‑1.60)

1.50
(1.27‑1.80)

1.87
(1.57‑2.25)

2.26
(1.89‑2.74)

2.93
(2.43‑3.83)

3.55
(2.83‑4.66)

4.26
(3.26‑5.73)

5.07
(3.70‑7.00)

6.27
(4.38‑8.89)

7.30
(4.89‑10.3)

12-hr 1.48
(1.26‑1.76)

1.69
(1.44‑2.01)

2.13
(1.80‑2.54)

2.57
(2.16‑3.09)

3.31
(2.75‑4.27)

3.97
(3.18‑5.16)

4.72
(3.64‑6.29)

5.57
(4.09‑7.62)

6.83
(4.80‑9.59)

7.88
(5.33‑11.1)

24-hr 1.65
(1.41‑1.95)

1.91
(1.64‑2.27)

2.43
(2.07‑2.88)

2.92
(2.48‑3.49)

3.72
(3.09‑4.72)

4.41
(3.55‑5.65)

5.17
(4.00‑6.81)

6.03
(4.45‑8.15)

7.27
(5.14‑10.1)

8.29
(5.65‑11.6)

2-day 1.87
(1.62‑2.20)

2.19
(1.89‑2.58)

2.78
(2.39‑3.28)

3.33
(2.85‑3.95)

4.18
(3.48‑5.23)

4.90
(3.96‑6.21)

5.68
(4.42‑7.39)

6.54
(4.86‑8.75)

7.77
(5.53‑10.7)

8.78
(6.03‑12.2)

3-day 2.03
(1.76‑2.38)

2.38
(2.07‑2.80)

3.02
(2.61‑3.55)

3.60
(3.09‑4.26)

4.49
(3.75‑5.59)

5.23
(4.25‑6.59)

6.04
(4.71‑7.81)

6.91
(5.15‑9.20)

8.15
(5.82‑11.2)

9.16
(6.33‑12.7)

4-day 2.17
(1.89‑2.54)

2.55
(2.21‑2.98)

3.21
(2.78‑3.76)

3.82
(3.29‑4.50)

4.73
(3.96‑5.86)

5.50
(4.47‑6.89)

6.32
(4.95‑8.13)

7.20
(5.39‑9.55)

8.46
(6.06‑11.6)

9.48
(6.57‑13.1)

7-day 2.55
(2.23‑2.96)

2.95
(2.58‑3.43)

3.67
(3.20‑4.28)

4.31
(3.74‑5.05)

5.28
(4.44‑6.49)

6.09
(4.98‑7.58)

6.95
(5.47‑8.89)

7.87
(5.92‑10.4)

9.19
(6.62‑12.5)

10.2
(7.15‑14.0)

10-day 2.88
(2.53‑3.33)

3.31
(2.91‑3.83)

4.07
(3.56‑4.73)

4.75
(4.13‑5.55)

5.77
(4.87‑7.05)

6.61
(5.43‑8.19)

7.50
(5.93‑9.54)

8.46
(6.39‑11.1)

9.80
(7.09‑13.2)

10.9
(7.63‑14.9)

20-day 3.77
(3.34‑4.33)

4.32
(3.83‑4.98)

5.27
(4.64‑6.08)

6.08
(5.33‑7.06)

7.25
(6.14‑8.75)

8.19
(6.76‑10.0)

9.16
(7.28‑11.5)

10.2
(7.73‑13.2)

11.6
(8.43‑15.5)

12.7
(8.96‑17.2)

30-day 4.51
(4.01‑5.16)

5.18
(4.61‑5.94)

6.30
(5.58‑7.24)

7.23
(6.37‑8.36)

8.54
(7.25‑10.2)

9.56
(7.91‑11.6)

10.6
(8.45‑13.2)

11.6
(8.88‑15.0)

13.1
(9.55‑17.3)

14.2
(10.1‑19.1)

45-day 5.46
(4.88‑6.22)

6.29
(5.61‑7.18)

7.63
(6.78‑8.73)

8.72
(7.71‑10.0)

10.2
(8.67‑12.1)

11.3
(9.40‑13.7)

12.4
(9.94‑15.4)

13.5
(10.3‑17.3)

15.0
(11.0‑19.7)

16.0
(11.4‑21.6)

60-day 6.28
(5.63‑7.14)

7.24
(6.49‑8.24)

8.77
(7.83‑10.0)

10.0
(8.87‑11.5)

11.6
(9.90‑13.7)

12.8
(10.7‑15.4)

14.0
(11.2‑17.3)

15.1
(11.6‑19.3)

16.6
(12.2‑21.8)

17.6
(12.6‑23.6)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates
(for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds
are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

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

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

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

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

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 19, Aug 31, 2021

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

Date(s) aerial images were photographed: Aug 19, 2018—Sep 
23, 2018

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

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

8 Blakeland loamy sand, 1 to 9 
percent slopes

22.5 100.0%

108 Wiley silt loam, 3 to 9 percent 
slopes

0.0 0.0%

Totals for Area of Interest 22.5 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
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onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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El Paso County Area, Colorado

8—Blakeland loamy sand, 1 to 9 percent slopes

Map Unit Setting
National map unit symbol: 369v
Elevation: 4,600 to 5,800 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 46 to 48 degrees F
Frost-free period: 125 to 145 days
Farmland classification: Not prime farmland

Map Unit Composition
Blakeland and similar soils: 98 percent
Minor components: 2 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Blakeland

Setting
Landform: Hills, flats
Landform position (three-dimensional): Side slope, talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from sedimentary rock and/or eolian deposits 

derived from sedimentary rock

Typical profile
A - 0 to 11 inches: loamy sand
AC - 11 to 27 inches: loamy sand
C - 27 to 60 inches: sand

Properties and qualities
Slope: 1 to 9 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95 

to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 5 percent
Available water supply, 0 to 60 inches: Low (about 4.5 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: R049XB210CO - Sandy Foothill
Hydric soil rating: No

Minor Components

Other soils
Percent of map unit: 1 percent

Custom Soil Resource Report
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Hydric soil rating: No

Pleasant
Percent of map unit: 1 percent
Landform: Depressions
Hydric soil rating: Yes

108—Wiley silt loam, 3 to 9 percent slopes

Map Unit Setting
National map unit symbol: 367b
Elevation: 5,200 to 6,200 feet
Mean annual precipitation: 12 to 14 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 135 to 155 days
Farmland classification: Not prime farmland

Map Unit Composition
Wiley and similar soils: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Wiley

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Calcareous silty eolian deposits

Typical profile
A - 0 to 4 inches: silt loam
Bt - 4 to 16 inches: silt loam
Bk - 16 to 60 inches: silt loam

Properties and qualities
Slope: 3 to 9 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: High (about 11.5 inches)

Custom Soil Resource Report
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Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B
Ecological site: R067BY002CO - Loamy Plains
Other vegetative classification: LOAMY PLAINS (069AY006CO)
Hydric soil rating: No

Minor Components

Other soils
Percent of map unit: 4 percent
Hydric soil rating: No

Pleasant
Percent of map unit: 1 percent
Landform: Depressions
Hydric soil rating: Yes

Custom Soil Resource Report
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Project Name: Powers & Grinnell

Historic Composite C-Value Computations

Pre-Development

Project No: 220501

Date: 05/08/23

Revised:

Design by: AMC

Checked by: MAW

BASIN 
TOTAL AREA 

(ACRES)
HISTORIC (2%)

PAVED 

STREETS & 

WALKS (100%)

GRAVEL ROAD 

(80%)
Offsite (45%)

LANDSCAPE 

AREA (A SOILS) 

(0%)

PERCENT 

IMPERVIOUS
C2*= C5*= C10*= C100*=

EX-1 16.51 16.29 0.19 0.03 0.00 0.00 3.3% 0.04 0.10 0.18 0.37

EX-2 1.65 1.59 0.06 0.00 0.00 0.00 5.6% 0.06 0.12 0.20 0.38

EX-3 1.54 0.32 1.19 0.03 0.00 0.00 79.2% 0.71 0.73 0.76 0.83

EX-4 1.93 0.76 1.17 0.00 0.00 0.00 61.4% 0.55 0.58 0.62 0.72

EX-5 0.32 0.01 0.31 0.00 0.00 0.00 96.9% 0.86 0.87 0.90 0.94

EX-6 0.23 0.04 0.19 0.00 0.00 0.00 83.0% 0.74 0.76 0.79 0.86

Historic Total 22.18 19.01 3.11 0.06 0.00 0.00 16.0% 0.15 0.20 0.28 0.45

*Runoff coefficients are weighted based on the land use breakdown of each basin, and the Runoff Coefficients provided in Table 6.6 of the City of Colorado Springs Drainage Criteria Manual, Volume 1, Revised January, 2021
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Project Name: Designed By: AMC

Project No:  Checked By: MAW

Date:

Revised:  

FINAL REMARKS

BASIN AREA C5 LENGTH SLOPE Ti LENGTH SLOPE Cv VELOCITY Tt COMPOS. TOTAL Tc = (L/180) + 10 Tc

(AC) (FT) % (MIN) (FT) % (FPS) (MIN) Tc (MIN) LENGTH (MIN) (MIN)

EX-1 16.51 0.10 100 9.91 8.53 732 5.60 15.00 3.55 3.44 11.97 832 14.62 11.97

EX-2 1.65 0.12 61 13.12 5.95 359 2.03 15.00 2.14 2.80 8.75 420 12.33 8.75

EX-3 1.54 0.73 100 4.38 4.19 516 4.07 15.00 3.03 2.84 7.04 616 13.42 7.04

EX-4 1.93 0.58 37 2.00 4.59 1442 3.00 20.00 3.46 6.94 11.53 1,479 18.22 11.53

EX-5 0.32 0.87 61 4.79 1.91 327 2.45 20.00 3.13 1.74 5.00 388 12.16 5.00
EX-6 0.23 0.76 58 2.33 3.59 282 4.69 20.00 4.33 1.09 5.00 340 11.89 5.00

SUB-BASIN INITIAL/OVERLAND TRAVEL TIME Tc CHECK

DATA TIME (Ti) (Tt) (URBANIZED BASINS)

(Pre-Development)

Powers & Grinnell STANDARD FORM SF-2

221206 TIME OF CONCENTRATION

5/8/2023

Rational Method-HKS.xlsx



CALCULATED BY: STANDARD FORM SF-3 JOB NO: 221206

DATE: PROJECT: Powers & Grinnell

CHECKED BY: STORM DRAINAGE SYSTEM DESIGN DESIGN STORM: 5 YR

REVISED DATE: (RATIONAL METHOD PROCEDURE) PI 1.29 IN
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REMARKS

EX-1 1 16.51 0.10 11.97 1.65 3.86 6.39

Direct runoff to existing culvert at 

Grinnell Boulevard at DP 1

EX-2 2 1.65 0.12 8.75 0.20 4.33 0.85 Direct runoff to Ex FES at DP 2

EX-3 3 1.54 0.73 7.04 1.12 4.66 5.20 Direct runoff to EX Inlet at DP 3

EX-4 4 1.93 0.58 11.53 1.12 3.92 4.39

Direct runoff to EX 15' Type R inlet at 

DP 4

EX-5 5 0.32 0.87 5.00 0.28 5.17 1.45

Direct runoff to EX 10' Type R inlet at 

DP 5

EX-6 6 0.23 0.76 5.00 0.17 5.17 0.90

Direct runoff to EX 15' Type R inlet at 

DP 6

STREET/INLET STORM SEWER PIPE TRAVEL TIME

(Pre-Development)

AMC

05/08/23

DIRECT RUNOFF TOTAL RUNOFF



CALCULATED BY: STANDARD FORM SF-3 JOB NO: 221206

DATE: PROJECT: Powers & Grinnell

CHECKED BY: STORM DRAINAGE SYSTEM DESIGN DESIGN STORM:100 YR

REVISED DATE: (RATIONAL METHOD PROCEDURE) P1: 2.74 IN
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REMARKS

EX-1 1 16.51 0.37 11.97 6.07 6.48 39.31

Direct runoff to existing culvert at 

Grinnell Boulevard at DP 1

EX-2 2 1.65 0.38 8.75 0.63 7.27 4.58 Direct runoff to Ex FES at DP 2

EX-3 3 1.54 0.83 7.04 1.28 7.82 10.00 Direct runoff to EX Inlet at DP 3

EX-4 4 1.93 0.72 11.53 1.40 6.57 9.18

Direct runoff to EX 15' Type R inlet at 

DP 4

EX-5 5 0.32 0.94 5.00 0.30 8.68 2.61

Direct runoff to EX 10' Type R inlet at 

DP 5

EX-6 6 0.23 0.86 5.00 0.20 8.68 1.71

Direct runoff to EX 15' Type R inlet at 

DP 6

STREET/INLET STORM SEWER PIPE TRAVEL TIME

AMC

05/08/23

DIRECT RUNOFF TOTAL RUNOFF



Project Name: Powers & Grinnell

Composite C-Value Computations

Post-Development

Project No: 221206

Date: 05/08/23

Revised:

Design by: AMC

Checked by: MAW

BASIN 
TOTAL AREA 

(ACRES)
ROOFS (90%)

PAVED 

STREETS & 

WALKS (100%)

GRAVEL ROAD 

(80%)
Offsite (45%)

LANDSCAPE 

AREA (A SOILS) 

(0%)

PERCENT 

IMPERVIOUS
C2*= C5*= C10*= C100*=

A-1 0.74 0.12 0.01 0.11 0.00 0.50 27.8% 0.23 0.27 0.33 0.48

A-2 0.48 0.02 0.36 0.00 0.00 0.10 78.8% 0.70 0.72 0.75 0.83

B-1 0.39 0.03 0.24 0.00 0.00 0.12 68.5% 0.61 0.63 0.67 0.76

B-2 0.70 0.14 0.19 0.00 0.00 0.37 45.1% 0.39 0.43 0.48 0.61

C-1 0.92 0.18 0.46 0.00 0.00 0.28 67.6% 0.59 0.62 0.65 0.75

C-2 0.06 0.01 0.04 0.00 0.00 0.01 81.7% 0.72 0.74 0.76 0.83

D 0.19 0.01 0.13 0.00 0.00 0.05 73.2% 0.65 0.68 0.71 0.79

E 0.68 0.33 0.01 0.00 0.00 0.34 45.1% 0.37 0.41 0.45 0.58

F 0.91 0.20 0.55 0.00 0.00 0.16 80.2% 0.70 0.72 0.75 0.82

G 0.22 0.02 0.20 0.00 0.00 0.00 99.1% 0.87 0.88 0.90 0.95

H-1 1.32 0.19 0.87 0.00 0.00 0.26 78.9% 0.69 0.71 0.74 0.82

H-2 1.73 0.23 0.98 0.00 0.00 0.52 68.6% 0.60 0.63 0.67 0.76

J 0.31 0.02 0.19 0.00 0.00 0.10 67.1% 0.60 0.62 0.66 0.75

K-1 0.19 0.05 0.08 0.00 0.00 0.06 65.8% 0.57 0.60 0.63 0.73

K-2 0.59 0.20 0.29 0.00 0.00 0.10 79.7% 0.68 0.70 0.73 0.81

L-1 0.21 0.02 0.10 0.00 0.00 0.09 56.2% 0.50 0.53 0.57 0.68

L-2 0.51 0.10 0.21 0.00 0.00 0.20 58.8% 0.51 0.55 0.58 0.69

M 1.08 0.58 0.00 0.00 0.00 0.50 48.3% 0.39 0.43 0.47 0.60

N-1 0.68 0.00 0.38 0.00 0.00 0.30 55.9% 0.51 0.54 0.58 0.69

N-2 0.35 0.00 0.27 0.00 0.00 0.08 77.1% 0.69 0.71 0.74 0.82

P 2.80 0.69 0.00 0.00 0.00 2.11 22.2% 0.19 0.24 0.30 0.46

Q 0.48 0.00 0.39 0.00 0.00 0.09 81.3% 0.73 0.75 0.78 0.85

R-1 1.02 0.14 0.09 0.00 0.00 0.79 21.2% 0.19 0.24 0.30 0.47

R-2 0.03 0.00 0.02 0.00 0.00 0.01 66.7% 0.60 0.63 0.66 0.76

OS-1 0.44 0.00 0.00 0.00 0.44 0.00 45.0% 0.26 0.32 0.38 0.51

OS-2 2.12 0.00 1.52 0.00 0.00 0.60 71.7% 0.64 0.67 0.70 0.79

OS-3 1.45 0.00 1.31 0.00 0.00 0.14 90.3% 0.81 0.82 0.85 0.90

OS-4 0.34 0.00 0.32 0.00 0.00 0.02 94.1% 0.84 0.85 0.87 0.92

OS-5 0.21 0.00 0.17 0.00 0.00 0.04 81.0% 0.72 0.74 0.77 0.84

OS-6 0.16 0.00 0.00 0.00 0.00 0.16 0.0% 0.02 0.08 0.15 0.35

OS-7 0.07 0.00 0.00 0.00 0.00 0.07 0.0% 0.02 0.08 0.15 0.35

OS-8 0.18 0.00 0.00 0.00 0.00 0.18 0.0% 0.02 0.08 0.15 0.35

Total to On-Site Detention 16.39 3.14 5.95 0.11 0.44 6.75 55.3% 0.48 0.51 0.55 0.67

*Runoff coefficients are weighted based on the land use breakdown of each basin, and the Runoff Coefficients provided in Table 6.6 of the City of Colorado Springs Drainage Criteria Manual, Volume 1, Revised January, 2021
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Project Name: Powers & Grinnell

Composite C-Value Computations

Post-Development

Project No: 221206

Date: 05/08/23

Revised:

Design by: AMC

Checked by: MAW

BASIN 
TOTAL AREA 

(ACRES)
ROOFS (90%)

PAVED 

STREETS & 

WALKS (100%)

GRAVEL ROAD 

(80%)
Offsite (45%)

LANDSCAPE 

AREA (A SOILS) 

(0%)

PERCENT 

IMPERVIOUS
C2*= C5*= C10*= C100*=

Rational Method-HKS.xlsx



Project Name: Designed By: AMC

Project No:  Checked By: MAW

Date:

Revised:  

FINAL REMARKS

BASIN AREA C5 LENGTH SLOPE Ti LENGTH SLOPE Cv VELOCITY Tt COMPOS. TOTAL Tc = (L/180) + 10 Tc

(AC) (FT) % (MIN) (FT) % (FPS) (MIN) Tc (MIN) LENGTH (MIN) (MIN)

A-1 0.74 0.27 46 2.29 7.81 164 1.73 20 2.63 1.04 8.85 210 11.17 8.85

A-2 0.48 0.72 29 13.80 1.56 312 2.60 20 3.22 1.61 5.00 341 11.89 5.00

B-1 0.39 0.63 16 31.50 1.08 247 3.66 20 3.83 1.08 5.00 263 11.46 5.00

B-2 0.70 0.43 94 2.00 9.42 164 2.51 15 2.38 1.15 10.57 258 11.43 10.57

C-1 0.92 0.62 42 15.41 2.31 241 2.04 20 2.86 1.41 5.00 283 11.57 5.00

C-2 0.06 0.74 29 2.46 2.67 58 3.66 20 3.83 0.25 5.00 87 10.48 5.00

D 0.19 0.68 12 8.33 1.49 83 2.42 20 3.11 0.44 5.00 95 10.53 5.00

E 0.68 0.41 72 1.05 10.60 186 2.88 15 2.55 1.22 11.82 258 11.43 11.43

F 0.91 0.72 19 13.67 1.28 253 3.21 20 3.58 1.18 5.00 272 11.51 5.00

G 0.22 0.88 16 0.87 1.66 150 0.50 20 1.41 1.77 5.00 166 10.92 5.00

H-1 1.32 0.71 53 3.15 3.51 215 1.95 20 2.79 1.28 5.00 268 11.49 5.00

H-2 1.73 0.63 92 4.45 5.02 583 1.43 20 2.39 4.06 9.08 675 13.75 9.08

J 0.31 0.62 73 4.50 4.51 145 4.68 20 4.33 0.56 5.07 218 11.21 5.07

K-1 0.19 0.60 20 4.35 2.53 71 2.14 20 2.93 0.40 5.00 91 10.51 5.00

K-2 0.59 0.70 25 7.30 1.87 93 1.49 20 2.44 0.63 5.00 118 10.66 5.00

L-1 0.21 0.53 20 0.72 5.19 78 0.90 20 1.90 0.69 5.88 98 10.54 5.88

L-2 0.51 0.55 44 2.00 5.36 119 0.90 20 1.90 1.05 6.40 163 10.91 6.40

M 1.08 0.43 70 0.50 12.97 171 0.50 15 1.06 2.69 15.65 241 11.34 11.34

N-1 0.68 0.54 39 6.12 3.52 136 0.65 20 1.61 1.41 5.00 175 10.97 5.00

N-2 0.35 0.71 17 4.16 1.82 173 1.69 20 2.60 1.11 5.00 190 11.06 5.00

P 2.80 0.24 100 2.00 12.51 370 3.25 15 2.70 2.28 14.79 470 12.61 12.61

Q 0.48 0.75 21 2.00 2.36 153 2.03 20 2.85 0.89 5.00 174 10.97 5.00

R-1 1.02 0.24 43 6.28 5.59 20 25.00 7 3.50 0.10 5.69 63 10.35 5.69

R-2 0.03 0.63 14 6.38 1.75 45 4.45 20 4.22 0.18 5.00 59 10.33 5.00

OS-1 0.44 0.32 17 12.68 2.53 23 25.00 7 3.50 0.11 5.00 40 10.22 5.00

OS-2 2.12 0.67 98 2.00 6.22 670 2.84 20 3.37 3.31 9.54 768 14.27 9.54

OS-3 1.45 0.82 97 2.00 4.00 568 3.92 20 3.96 2.39 6.39 665 13.69 6.39

OS-4 0.34 0.85 54 2.00 2.65 320 2.50 20 3.16 1.69 5.00 374 12.08 5.00

OS-5 0.21 0.74 38 2.00 3.20 238 4.62 20 4.30 0.92 5.00 276 11.53 5.00

OS-6 0.16 0.08 15 19.11 2.71 28 16.31 7 2.83 0.17 5.00 43 10.24 5.00

OS-7 0.07 0.08 8 14.80 2.15 50 3.95 7 1.39 0.60 5.00 58 10.32 5.00
OS-8 0.18 0.08 15 2.00 5.75 35 4.28 7 1.45 0.40 6.15 50 10.28 6.15

STANDARD FORM SF-2

TIME OF CONCENTRATION

SUB-BASIN INITIAL/OVERLAND

DATA TIME (Ti)

221206

Powers & Grinnell

(URBANIZED BASINS)

Tc CHECKTRAVEL TIME

(Tt)

5/8/2023

Rational Method-HKS.xlsx



Project Name: Designed By: AMC

Project No:  Checked By: MAW

Date:

Revised:  

FINAL REMARKS

BASIN AREA C5 LENGTH SLOPE Ti LENGTH SLOPE Cv VELOCITY Tt COMPOS. TOTAL Tc = (L/180) + 10 Tc

(AC) (FT) % (MIN) (FT) % (FPS) (MIN) Tc (MIN) LENGTH (MIN) (MIN)

STANDARD FORM SF-2

TIME OF CONCENTRATION

SUB-BASIN INITIAL/OVERLAND

DATA TIME (Ti)

221206

Powers & Grinnell

(URBANIZED BASINS)

Tc CHECKTRAVEL TIME

(Tt)

5/8/2023

Rational Method-HKS.xlsx



Project Name: Powers & Grinnell

1-Hour Rainfall Data

Project No: 221206

Date: 05/08/23

Revised:

Design by: MW

Checked by:

Return 1-hour

Interval (YR) Rainfall 

2 1.01 From NOAA Atlas 14, Volume 7, Version 2

5 1.29

10 1.56

100 2.74

Intensity (per Vol. 1, Ch. 6 of the El Paso County DCM):

1-HR Rainfall

Rational Method-HKS.xlsx
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REMARKS

OS-5 40 0.21 0.72 5.00 0.15 4.12 0.63

Direct flow to Existing 15' Type R Inlet at 

DP 40

R-2 0.03 0.60 5.00 0.02 4.12 0.07

Direct flow to Basin OS-4 from Basin R-

2

OS-4 39 0.34 0.84 5.00 0.29 4.12 1.17 Direct flow to DP 39

R-2 + OS-4 5.00 0.30 4.12 1.25 Total flow to DP 39

R-1 1.02 0.19 5.69 0.20 3.97 0.77

Direct flow to Basin OS-2 from Basin R-

1

OS-2 38 2.12 0.64 9.54 1.36 3.35 4.57 Direct flow to Basin OS-2 from Basin R-

1

OS-2 + R-1 9.54 1.56 3.35 5.23 Total flow to DP 38

OS-3 37 1.45 0.81 6.39 1.17 3.83 4.47 Direct flow to Type R inlet at DP 37

Q 35 0.48 0.73 5.00 0.35 4.12 1.44 Direct flow to DP 35

1.44 4.22 18 19.58 9.8 11.1 0.01 Pipe flow to DP 34

Direct flow to Basin P from Basin OS-1

Q + Landscape 34 5.00 0.35 4.12 1.44 1.44 0.61 18 7.44 99.1 4.2 0.39 Total flow at DP 34; Pipe flow to DP 28

OS-6 0.16 0.02 5.00 0.00 4.12 0.01 Direct flow to Basin N-1 from Basin OS-

N-1 33 0.68 0.51 5.00 0.34 4.12 1.42 Direct flow to DP 33

OS-6 + N-1 5.00 0.35 4.12 1.43 1.43 0.50 18 6.74 37.7 3.8 0.16 Total flow at DP 33; Pipe flow to DP 31

N-2 32 0.35 0.69 5.00 0.24 4.12 1.00 Direct flow to DP 32

1.00 2.68 18 15.60 9.8 8.8 0.02 Pipe flow to DP 31

OS-6 + N-1 + N-2 31 5.16 0.59 4.08 2.41 2.41 0.50 18 6.74 105.7 3.8 0.46 Total flow at DP 31; Pipe flow to DP 29

OS-1 0.44 0.26 5.00 0.11 4.12 0.47 Direct flow to Basin P from Basin OS-1

OS-8 0.18 0.02 6.15 0.00 3.87 0.01

Direct flow to Basin P from Basin OS-8

STREET/INLET

STORM SEWER PIPE               

(for preliminary sizing) TRAVEL TIME

AMC

05/08/23

DIRECT RUNOFF TOTAL RUNOFF
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REMARKS

STREET/INLET

STORM SEWER PIPE               

(for preliminary sizing) TRAVEL TIME

AMC

05/08/23

DIRECT RUNOFF TOTAL RUNOFF

P 30 2.80 0.19 12.61 0.53 3.02 1.61 Direct flow to DP 30

OS-1 + OS-8 + P 12.61 0.65 3.02 1.96 1.96 0.80 18 8.52 184.4 4.8 0.64 Total flow to DP 30; Pipe flow to DP 29

OS-1 + OS-6 + OS-

8 + N-1 + N-2 + P 29 13.25 1.24 2.96 3.67 3.67 0.50 18 6.74 74.2 3.8 0.32 Total flow at DP 29; Pipe flow to DP 28

OS-1 + OS-6 + OS-

8 + N-1 + N-2 + P + 

Q + Landscape 

Drains 28 13.57 1.59 2.93 4.66 4.66 0.50 24 14.51 174.1 4.6 0.63 Total flow at DP 28; Pipe flow to DP 26

OS-7 0.07 0.02 5.00 0.00 4.12 0.01 Direct flow to Basin M from Basin OS-7

M 27 1.08 0.39 11.34 0.42 3.15 1.33 Direct flow to Type C inlet at DP 27

11.34 0.42 3.15 1.33 1.33 0.50 18 6.74 30.2 3.8 0.13 Total flow to DP 27; Pipe flow to DP 26

OS-1 + OS-6 + OS-

7 + OS-8 + M + N-1 

+ N-2 + P + Q + 

Landscape Drains 26 14.20 2.01 2.88 5.79 5.79 0.80 24 18.36 237.1 5.8 0.68 Total flow at DP 26; Pipe flow to DP 23

H-1 25 1.32 0.69 5.00 0.91 4.12 3.77

Direct flow to Double Type 13 Inlet at 

DP 25

3.77 0.50 18 6.74 28.1 3.8 0.12 Pipe flow to DP 24

H-2 24 1.73 0.60 9.08 1.05 3.41 3.57 Direct flow to Type R Inlet at DP 24

H-1 + H-2 9.08 1.96 3.41 6.68 6.68 0.50 18 6.74 8.0 3.8 0.03 Total flow at DP 24; Pipe flow to DP 23
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REMARKS

STREET/INLET

STORM SEWER PIPE               

(for preliminary sizing) TRAVEL TIME

AMC

05/08/23

DIRECT RUNOFF TOTAL RUNOFF

OS-1 + OS-6 + OS-

7 + OS-8 + H-1 + H-

2 + M + N-1 + N-2 + 

P + Q + Landscape 

Drains 23 14.88 3.97 2.82 11.21 11.21 0.50 24 14.51 30.5 4.6 0.11 Total flow at DP 23; Pipe flow to DP 15

L-2 22 0.51 0.51 6.40 0.26 3.83 1.00 Direct flow to Type R Inlet at DP 22

1.00 0.50 18 6.74 209.4 3.8 0.92 Pipe flow to DP 20

K-2 21 0.59 0.68 5.00 0.40 4.12 1.66 Direct flow to Double Type 13 Inlet at 

DP 21

1.66 0.50 18 6.74 45.9 3.8 0.20 Pipe flow to DP 20

K-2 + L-2 20 7.32 0.66 3.67 2.43 2.43 0.50 18 6.74 84.6 3.8 0.37 Total flow at DP 20; Pipe flow to DP 18

L-1 19 0.21 0.50 5.88 0.11 3.93 0.41 Direct flow to Type R inlet at DP 19

0.41 1.13 18 10.13 116.2 5.7 0.34 Pipe flow to DP 18

K-2 + L-1 + L-2 18 7.69 0.77 3.61 2.77 2.77 0.50 18 6.74 71.7 3.8 0.31 Total flow at DP 18; Pipe flow to DP 17

K-1 17 0.19 0.57 5.00 0.11 4.12 0.44 Direct flow to Type R inlet at DP 17

K-1 + K-2 + L-1 + L-

2 8.00 0.88 3.56 3.12 3.12 2.69 18 15.63 148.9 8.8 0.28 Total flow at DP 17; Pipe flow to DP 16

J 16 0.31 0.60 5.07 0.19 4.10 0.76 Direct flow to Type R Inlet at DP 16

J + K-1 + K-2 + L-1 

+ L-2 8.28 1.06 3.52 3.74 3.74 1.00 18 9.53 66.7 5.4 0.21 Total flow at DP 16; Pipe flow to DP 15

OS-1 + OS-6 + OS-

7 + OS-8 + H-1 + H-

2 + J + K-1 + K-2 + 

L-1 + L-2 + M + N-1 

+ N-2 + P + Q + 

Landscape Drains 15 14.99 5.03 2.81 14.16 14.16 0.50 30 26.31 101.8 5.4 0.32 Total flow at DP 15; Pipe flow to DP 13

C-2 14 0.06 0.72 5.00 0.04 4.12 0.18 Direct flow to Type R Inlet at DP 14

0.18 3.02 18 16.56 53.5 9.4 0.10 Pipe flow to DP 13
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REMARKS

STREET/INLET

STORM SEWER PIPE               

(for preliminary sizing) TRAVEL TIME

AMC

05/08/23

DIRECT RUNOFF TOTAL RUNOFF

OS-1 + OS-6 + OS-

7 + OS-8 + C-2 + H-

1 + H-2 + J + K-1 + 

K-2 + L-1 + L-2 + M 

+ N-1 + N-2 + P + Q 

+ Landscape Drains 13 15.30 5.08 2.79 14.16 14.16 3.00 30 64.45 38.8 13.1 0.05 Total flow at DP 13; Pipe flow to DP 1

B-2 12 0.70 0.39 10.57 0.28 3.23 0.89 Direct flow to Type C inlet at DP 12

0.89 0.53 18 6.94 75.2 3.9 0.32 Pipe flow to DP 11

B-1 11 0.39 0.61 5.00 0.24 4.12 0.98 Direct flow to Type R inlet at DP 11

B-1 + B-2 10.89 0.51 3.19 1.64 1.64 0.50 18 6.74 176.7 3.8 0.77 Total flow at DP 11; Pipe flow to DP 6

D 10 0.19 0.65 5.00 0.12 4.12 0.51 Direct flow to DP 10

0.51 0.50 18 6.74 188.2 3.8 0.82 Pipe flow to DP 9
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REMARKS

OS-5 40 0.21 0.74 5.00 0.16 5.17 0.81

Direct flow to Existing 15' Type R Inlet 

at DP 40

R-2 0.03 0.63 5.00 0.02 5.17 0.10

Direct flow to Basin OS-4 from Basin 

R-2

OS-4 39 0.34 0.85 5.00 0.29 5.17 1.50

Direct flow to DP 39

R-2 + OS-4 5.00 0.31 5.17 1.59 Total flow to DP 39

R-1 1.02 0.24 5.69 0.25 4.98 1.23

Direct flow to Basin OS-2 from Basin 

R-1

OS-2 38 2.12 0.67 9.54 1.42 4.20 5.95 Direct flow to Basin OS-2 from Basin 

R-1

OS-2 + R-1 9.54 1.66 4.20 6.98 Total flow to DP 38

OS-3 37 1.45 0.82 6.39 1.19 4.80 5.71 Direct flow to Type R inlet at DP 37

Q 35 0.48 0.75 5.00 0.36 5.17 1.85 Direct flow to DP 35

1.85 4.22 18 19.58 9.8 11.1 0.01 Pipe flow to DP 34

Direct flow to Basin P from Basin OS-1

Q + Landscape Drains 34 5.00 0.36 5.17 1.85 1.85 0.61 18 7.44 99.1 4.2 0.39 Total flow at DP 34; Pipe flow to DP 28

OS-6 0.16 0.08 5.00 0.01 5.17 0.07

Direct flow to Basin N-1 from Basin 

OS-6

N-1 33 0.68 0.54 5.00 0.37 5.17 1.89 Direct flow to DP 33

OS-6 + N-1 5.00 0.38 5.17 1.96 1.96 0.50 18 6.74 37.7 3.8 0.16 Total flow at DP 33; Pipe flow to DP 31

N-2 32 0.35 0.71 5.00 0.25 5.17 1.29 Direct flow to DP 32

1.29 2.68 18 15.60 9.8 8.8 0.02 Pipe flow to DP 31

OS-6 + N-1 + N-2 31 5.16 0.63 5.12 3.22 3.22 0.50 18 6.74 105.7 3.8 0.46 Total flow at DP 31; Pipe flow to DP 29

STREET/INLET

STORM SEWER PIPE     

(for preliminary sizing) TRAVEL TIME

AMC

05/08/23

DIRECT RUNOFF TOTAL RUNOFF
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REMARKS

STREET/INLET

STORM SEWER PIPE     

(for preliminary sizing) TRAVEL TIME

AMC

05/08/23

DIRECT RUNOFF TOTAL RUNOFF

OS-1 0.44 0.32 5.00 0.14 5.17 0.73 Direct flow to Basin P from Basin OS-1

OS-8 0.18 0.08 6.15 0.01 4.86 0.07

Direct flow to Basin P from Basin OS-8

P 30 2.80 0.24 12.61 0.67 3.78 2.54 Direct flow to DP 30

OS-1 + OS-8 + P 12.61 0.83 3.78 3.13 3.13 0.80 18 8.52 184.4 4.8 0.64 Total flow to DP 30; Pipe flow to DP 29

OS-1 + OS-6 + OS-8 + N-1 + N-2 + 

P 29 13.25 1.46 3.71 5.40 5.40 0.50 18 6.74 74.2 3.8 0.32 Total flow at DP 29; Pipe flow to DP 28

OS-1 + OS-6 + OS-8 + N-1 + N-2 + 

P + Q + Landscape Drains 28 13.57 1.81 3.67 6.66 6.66 0.50 24 14.51 174.1 4.6 0.63 Total flow at DP 28; Pipe flow to DP 26

OS-7 0.07 0.08 5.00 0.01 5.17 0.03

Direct flow to Basin M from Basin OS-

7

M 27 1.08 0.43 11.34 0.46 3.94 1.83 Direct flow to Type C inlet at DP 27

11.34 0.47 3.94 1.85 1.85 0.50 18 6.74 30.2 3.8 0.13 Total flow to DP 27; Pipe flow to DP 26

OS-1 + OS-6 + OS-7 + OS-8 + M + 

N-1 + N-2 + P + Q + Landscape 

Drains 26 14.20 2.28 3.60 8.23 8.23 0.80 24 18.36 237.1 5.8 0.68 Total flow at DP 26; Pipe flow to DP 23

H-1 25 1.32 0.71 5.00 0.94 5.17 4.87

Direct flow to Double Type 13 Inlet at 

DP 25

4.87 0.50 18 6.74 28.1 3.8 0.12 Pipe flow to DP 24

H-2 24 1.73 0.63 9.08 1.09 4.27 4.67 Direct flow to Type R Inlet at DP 24

H-1 + H-2 9.08 2.03 4.27 8.69 8.69 0.50 18 6.74 8.0 3.8 0.03 Total flow at DP 24; Pipe flow to DP 23
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REMARKS

STREET/INLET

STORM SEWER PIPE     

(for preliminary sizing) TRAVEL TIME

AMC

05/08/23

DIRECT RUNOFF TOTAL RUNOFF

OS-1 + OS-6 + OS-7 + OS-8 + H-1 

+ H-2 + M + N-1 + N-2 + P + Q + 

Landscape Drains 23 14.88 4.32 3.53 15.25 15.25 0.50 24 14.51 30.5 4.6 0.11 Total flow at DP 23; Pipe flow to DP 15

L-2 22 0.51 0.55 6.40 0.28 4.80 1.33 Direct flow to Type R Inlet at DP 22

1.33 0.50 18 6.74 209.4 3.8 0.92 Pipe flow to DP 20

K-2 21 0.59 0.70 5.00 0.42 5.17 2.15 Direct flow to Double Type 13 Inlet at 

DP 21

2.15 0.50 18 6.74 45.9 3.8 0.20 Pipe flow to DP 20

K-2 + L-2 20 7.32 0.69 4.60 3.19 3.19 0.50 18 6.74 84.6 3.8 0.37 Total flow at DP 20; Pipe flow to DP 18

L-1 19 0.21 0.53 5.88 0.11 4.93 0.55 Direct flow to Type R inlet at DP 19

0.55 1.13 18 10.13 116.2 5.7 0.34 Pipe flow to DP 18

K-2 + L-1 + L-2 18 7.69 0.80 4.52 3.64 3.64 0.50 18 6.74 71.7 3.8 0.31 Total flow at DP 18; Pipe flow to DP 17

K-1 17 0.19 0.60 5.00 0.11 5.17 0.59 Direct flow to Type R inlet at DP 17

K-1 + K-2 + L-1 + L-2 8.00 0.92 4.46 4.10 4.10 2.69 18 15.63 148.9 8.8 0.28 Total flow at DP 17; Pipe flow to DP 16

J 16 0.31 0.62 5.07 0.19 5.15 1.00 Direct flow to Type R Inlet at DP 16

J + K-1 + K-2 + L-1 + L-2 8.28 1.11 4.41 4.90 4.90 1.00 18 9.53 66.7 5.4 0.21 Total flow at DP 16; Pipe flow to DP 15

OS-1 + OS-6 + OS-7 + OS-8 + H-1 

+ H-2 + J + K-1 + K-2 + L-1 + L-2 + 

M + N-1 + N-2 + P + Q + Landscape 

Drains 15 14.99 5.43 3.52 19.12 19.12 0.50 30 26.31 101.8 5.4 0.32 Total flow at DP 15; Pipe flow to DP 13

C-2 14 0.06 0.74 5.00 0.04 5.17 0.23 Direct flow to Type R Inlet at DP 14

0.23 3.02 18 16.56 53.5 9.4 0.10 Pipe flow to DP 13
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REMARKS

STREET/INLET

STORM SEWER PIPE     

(for preliminary sizing) TRAVEL TIME

AMC

05/08/23

DIRECT RUNOFF TOTAL RUNOFF

OS-1 + OS-6 + OS-7 + OS-8 + C-2 

+ H-1 + H-2 + J + K-1 + K-2 + L-1 + 

L-2 + M + N-1 + N-2 + P + Q + 

Landscape Drains 13 15.30 5.47 3.49 19.11 19.11 3.00 30 64.45 38.8 13.1 0.05 Total flow at DP 13; Pipe flow to DP 1

B-2 12 0.70 0.43 10.57 0.30 4.05 1.23 Direct flow to Type C inlet at DP 12

1.23 0.53 18 6.94 75.2 3.9 0.32 Pipe flow to DP 11

B-1 11 0.39 0.63 5.00 0.25 5.17 1.28 Direct flow to Type R inlet at DP 11

B-1 + B-2 10.89 0.55 4.00 2.20 2.20 0.50 18 6.74 176.7 3.8 0.77 Total flow at DP 11; Pipe flow to DP 6

D 10 0.19 0.68 5.00 0.13 5.17 0.66 Direct flow to DP 10

0.66 0.50 18 6.74 188.2 3.8 0.82 Pipe flow to DP 9

F 9 0.91 0.72 5.00 0.65 5.17 3.38 Direct flow to Type R inlet at DP 9

D + F 5.82 0.78 4.94 3.86 3.86 0.50 18 6.74 55.5 3.8 0.24 Total flow at DP 9; Pipe flow to DP 8

G 8 0.22 0.88 5.00 0.19 5.17 1.01 Direct flow to Type R inlet at DP 8

D + F + G 6.07 0.98 4.88 4.77 4.77 0.50 18 6.74 32.6 3.8 0.14 Total flow at DP 8; Pipe flow to DP 6

E 7 0.68 0.41 11.43 0.28 3.93 1.09 Direct flow to Type C inlet at DP 7

1.09 0.50 18 6.74 130.1 3.8 0.57 Pipe flow to DP 6

B-1 + B-2 + D + E + F + G 6 12.00 1.80 3.86 6.96 6.96 0.50 30 26.31 94.3 5.4 0.29 Total flow at DP 6; Pipe flow to DP 4

A-2 5 0.48 0.72 5.00 0.35 5.17 1.79 Direct flow to Type R inlet at DP 5

1.79 1.00 18 9.53 12.2 5.4 0.04 Pipe flow to DP 4
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REMARKS

OS-5 40 0.21 0.84 5.00 0.18 8.68 1.54

Direct flow to Existing 15' Type R Inlet at 

DP 40

R-2 0.03 0.76 5.00 0.02 8.68 0.20

Direct flow to Basin OS-4 from Basin R-

2

OS-4 39 0.34 0.92 5.00 0.31 8.68 2.73 Direct flow to DP 39

R-2 + OS-4 5.00 0.34 8.68 2.92 Total flow to DP 39

R-1 1.02 0.47 5.69 0.48 8.35 3.98

Direct flow to Basin OS-2 from Basin R-

1

OS-2 38 2.12 0.79 9.54 1.67 7.05 11.77 Direct flow to Basin OS-2 from Basin R-

1

OS-2 + R-1 9.54 2.15 7.05 15.13 Total flow to DP 38

OS-3 37 1.45 0.90 6.39 1.31 8.06 10.53 Direct flow to Type R inlet at DP 37

Q 35 0.48 0.85 5.00 0.41 8.68 3.52 Direct flow to DP 35

3.52 4.22 18 21.58 9.8 12.2 0.01 Pipe flow to DP 34

Direct flow to Basin P from Basin OS-1

Q + Landscape Drains 34 5.00 0.41 8.68 3.52 3.52 0.61 18 8.20 99.1 4.6 0.36 Total flow at DP 34; Pipe flow to DP 28

OS-6 0.16 0.35 5.00 0.06 8.68 0.49 Direct flow to Basin N-1 from Basin OS-

N-1 33 0.68 0.69 5.00 0.47 8.68 4.08 Direct flow to DP 33

OS-6 + N-1 5.00 0.53 8.68 4.56 4.56 0.50 18 7.43 37.7 4.2 0.15 Total flow at DP 33; Pipe flow to DP 31

N-2 32 0.35 0.82 5.00 0.29 8.68 2.49
Direct flow to DP 32

2.49 2.68 18 17.20 9.8 9.7 0.02 Pipe flow to DP 31

OS-6 + N-1 + N-2 31 5.15 0.81 8.61 7.00 7.00 0.50 18 7.43 105.7 4.2 0.42 Total flow at DP 31; Pipe flow to DP 29

STORM SEWER PIPE       

(for preliminary sizing) TRAVEL TIME

AMC

05/08/23

DIRECT RUNOFF TOTAL RUNOFF STREET/INLET
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REMARKS

STORM SEWER PIPE       

(for preliminary sizing) TRAVEL TIME

AMC

05/08/23

DIRECT RUNOFF TOTAL RUNOFF STREET/INLET

OS-1 0.44 0.51 5.00 0.22 8.68 1.95 Direct flow to Basin P from Basin OS-1

OS-8 0.18 0.35 6.15 0.06 8.16 0.51
Direct flow to Basin P from Basin OS-8

P 30 2.80 0.46 12.61 1.30 6.35 8.24
Direct flow to DP 30

OS-1 + OS-8 + P 12.61 1.58 6.35 10.06 10.06 0.80 18 9.40 184.4 5.3 0.58 Total flow to DP 30; Pipe flow to DP 29

OS-1 + OS-6 + OS-8 + N-1 + N-

2 + P 29 13.19 2.40 6.23 14.95 14.95 0.50 18 7.43 74.2 4.2 0.29 Total flow at DP 29; Pipe flow to DP 28

OS-1 + OS-6 + OS-8 + N-1 + N-

2 + P + Q + Landscape Drains 28 13.48 2.80 6.18 17.32 17.32 0.50 24 16.00 174.1 5.1 0.57 Total flow at DP 28; Pipe flow to DP 26

OS-7 0.07 0.35 5.00 0.02 8.68 0.21 Direct flow to Basin M from Basin OS-7

M 27 1.08 0.60 11.34 0.64 6.62 4.27 Direct flow to Type C inlet at DP 27

11.34 0.67 6.62 4.43 4.43 0.50 18 7.43 30.2 4.2 0.12 Total flow to DP 27; Pipe flow to DP 26

M + N-1 + N-2 + P + Q + 

Landscape Drains 26 14.05 3.47 6.07 21.10 21.10 0.80 24 20.23 237.1 6.4 0.61 Total flow at DP 26; Pipe flow to DP 23

H-1 25 1.32 0.82 5.00 1.08 8.68 9.37

Direct flow to Double Type 13 Inlet at 

DP 25

9.37 0.50 18 7.43 28.1 4.2 0.11 Pipe flow to DP 24

H-2 24 1.73 0.76 9.08 1.31 7.18 9.39 Direct flow to Type R Inlet at DP 24

H-1 + H-2 9.08 2.39 7.18 17.15 17.15 0.50 18 7.43 8.0 4.2 0.03 Total flow at DP 24; Pipe flow to DP 23

OS-1 + OS-6 + OS-7 + OS-8 + 

H-1 + H-2 + M + N-1 + N-2 + P 

+ Q + Landscape Drains 23 14.67 5.86 5.97 34.98 34.98 0.50 24 16.00 30.5 5.1 0.10 Total flow at DP 23; Pipe flow to DP 15
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REMARKS

STORM SEWER PIPE       

(for preliminary sizing) TRAVEL TIME

AMC

05/08/23

DIRECT RUNOFF TOTAL RUNOFF STREET/INLET

L-2 22 0.51 0.69 6.40 0.35 8.06 2.84
Direct flow to Type R Inlet at DP 22

2.84 0.50 18 7.43 209.4 4.2 0.83 Pipe flow to DP 20

K-2 21 0.59 0.81 5.00 0.48 8.68 4.13
Direct flow to Double Type 13 Inlet at 

DP 21

4.13 0.50 18 7.43 45.9 4.2 0.18 Pipe flow to DP 20

K-2 + L-2 20 7.23 0.83 7.75 6.42 6.42 0.50 18 7.43 84.6 4.2 0.34 Total flow at DP 20; Pipe flow to DP 18
L-1 19 0.21 0.68 5.88 0.14 8.27 1.19 Direct flow to Type R inlet at DP 19

1.19 1.13 18 11.17 116.2 6.3 0.31 Pipe flow to DP 18

K-2 + L-1 + L-2 18 7.57 0.97 7.63 7.42 7.42 0.50 18 7.43 71.7 4.2 0.28 Total flow at DP 18; Pipe flow to DP 17

K-1 17 0.19 0.73 5.00 0.14 8.68 1.20 Direct flow to Type R inlet at DP 17

K-1 + K-2 + L-1 + L-2 7.85 1.11 7.54 8.37 8.37 2.69 18 17.23 148.9 9.7 0.25 Total flow at DP 17; Pipe flow to DP 16

J 16 0.31 0.75 5.07 0.23 8.64 2.02 Direct flow to Type R Inlet at DP 16

J + K-1 + K-2 + L-1 + L-2 8.11 1.34 7.46 10.03 10.03 1.00 18 10.50 66.7 5.9 0.19 Total flow at DP 16; Pipe flow to DP 15

OS-1 + OS-6 + OS-7 + OS-8 + 

H-1 + H-2 + J + K-1 + K-2 + L-1 

+ L-2 + M + N-1 + N-2 + P + Q + 

Landscape Drains 15 14.77 7.21 5.95 42.88 42.88 0.50 30 29.00 101.8 5.9 0.29 Total flow at DP 15; Pipe flow to DP 13

C-2 14 0.06 0.83 5.00 0.05 8.68 0.43 Direct flow to Type R Inlet at DP 14

0.43 3.02 18 18.25 53.5 10.3 0.09 Pipe flow to DP 13



CALCULATED BY: STANDARD FORM SF-3 JOB NO: 221206

DATE: PROJECT: Powers & Grinnell

CHECKED BY: STORM DRAINAGE SYSTEM DESIGN DESIGN STORM:100 YR

REVISED DATE: (RATIONAL METHOD PROCEDURE) P1: 2.74 IN
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REMARKS

STORM SEWER PIPE       

(for preliminary sizing) TRAVEL TIME

AMC

05/08/23

DIRECT RUNOFF TOTAL RUNOFF STREET/INLET

OS-1 + OS-6 + OS-7 + OS-8 + 

C-2 + H-1 + H-2 + J + K-1 + K-2 

+ L-1 + L-2 + M + N-1 + N-2 + P 

+ Q + Landscape Drains 13 15.05 7.26 5.90 42.82 42.82 3.00 30 71.04 38.8 14.5 0.04 Total flow at DP 13; Pipe flow to DP 1

B-2 12 0.70 0.61 10.57 0.43 6.79 2.89 Direct flow to Type C inlet at DP 12

2.89 0.53 18 7.65 75.2 4.3 0.29 Pipe flow to DP 11

B-1 11 0.39 0.76 5.00 0.30 8.68 2.58 Direct flow to Type R inlet at DP 11

B-1 + B-2 10.86 0.72 6.73 4.86 4.86 0.50 18 7.43 176.7 4.2 0.70 Total flow at DP 11; Pipe flow to DP 6

D 10 0.19 0.79 5.00 0.15 8.68 1.31 Direct flow to DP 10

1.31 0.50 18 7.43 188.2 4.2 0.75 Pipe flow to DP 9

F 9 0.91 0.82 5.00 0.75 8.68 6.47 Direct flow to Type R inlet at DP 9

D + F 5.75 0.90 8.33 7.47 7.47 0.50 18 7.43 55.5 4.2 0.22 Total flow at DP 9; Pipe flow to DP 8

G 8 0.22 0.95 5.00 0.21 8.68 1.81 Direct flow to Type R inlet at DP 8
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MHFD-Inlet, Version 5.02 (August 2022)

Worksheet Protected

INLET NAME DP 12 (Basin B-2) DP 11 (Basin B-1) DP 8 (Basin G)

Site Type (Urban or Rural) URBAN URBAN URBAN

Inlet Application (Street or Area) AREA STREET STREET

Hydraulic Condition Swale In Sump In Sump

Inlet Type CDOT Type C (Depressed) CDOT Type R Curb Opening CDOT Type R Curb Opening

USER-DEFINED INPUT

User-Defined Design Flows

Minor QKnown (cfs) 1.2 1.3 1.0

Major QKnown (cfs) 2.9 2.6 1.8

Bypass (Carry-Over) Flow from Upstream       Inlets must be organized from upstream (left) to downstream (right) in order for bypass flows to be linked.

Receive Bypass Flow from: No Bypass Flow Received No Bypass Flow Received No Bypass Flow Received

Minor Bypass Flow Received, Qb (cfs) 0.0 0.0 0.0

Major Bypass Flow Received, Qb (cfs) 0.0 0.0 0.0

Watershed Characteristics

Subcatchment Area (acres)

Percent Impervious

NRCS Soil Type

Watershed Profile

Overland Slope (ft/ft)

Overland Length (ft)

Channel Slope (ft/ft)

Channel Length (ft)

Minor Storm Rainfall Input

Design Storm Return Period, Tr (years)

One-Hour Precipitation, P1 (inches)

Major Storm Rainfall Input

Design Storm Return Period, Tr (years)

One-Hour Precipitation, P1 (inches)

CALCULATED OUTPUT

Minor Total Design Peak Flow, Q (cfs) 1.2 1.3 1.0

Major Total Design Peak Flow, Q (cfs) 2.9 2.6 1.8

Minor Flow Bypassed Downstream, Qb (cfs) 0.0 N/A N/A

Major Flow Bypassed Downstream, Qb (cfs) 0.0 N/A N/A

INLET MANAGEMENT



MHFD-Inlet, Version 5.02 (August 2022)

Worksheet Protected

INLET NAME

Site Type (Urban or Rural)

Inlet Application (Street or Area)

Hydraulic Condition

Inlet Type

USER-DEFINED INPUT

User-Defined Design Flows

Minor QKnown (cfs)

Major QKnown (cfs)

Bypass (Carry-Over) Flow from Upstream       

Receive Bypass Flow from:

Minor Bypass Flow Received, Qb (cfs)

Major Bypass Flow Received, Qb (cfs)

Watershed Characteristics

Subcatchment Area (acres)

Percent Impervious

NRCS Soil Type

Watershed Profile

Overland Slope (ft/ft)

Overland Length (ft)

Channel Slope (ft/ft)

Channel Length (ft)

Minor Storm Rainfall Input

Design Storm Return Period, Tr (years)

One-Hour Precipitation, P1 (inches)

Major Storm Rainfall Input

Design Storm Return Period, Tr (years)

One-Hour Precipitation, P1 (inches)

CALCULATED OUTPUT

Minor Total Design Peak Flow, Q (cfs)

Major Total Design Peak Flow, Q (cfs)

Minor Flow Bypassed Downstream, Qb (cfs)

Major Flow Bypassed Downstream, Qb (cfs)

INLET MANAGEMENT

DP 9 (Basin F) DP 7 (Basin E) DP 10 (Basin D)

URBAN URBAN URBAN

STREET AREA STREET

In Sump Swale In Sump

CDOT Type R Curb Opening CDOT Type C (Depressed) CDOT Type R Curb Opening

3.4 1.1 0.7

6.5 2.6 1.3

No Bypass Flow Received No Bypass Flow Received No Bypass Flow Received

0.0 0.0 0.0

0.0 0.0 0.0

3.4 1.1 0.7

6.5 2.6 1.3

N/A 0.0 N/A

N/A 0.0 N/A



MHFD-Inlet, Version 5.02 (August 2022)

Worksheet Protected

INLET NAME

Site Type (Urban or Rural)

Inlet Application (Street or Area)

Hydraulic Condition

Inlet Type

USER-DEFINED INPUT

User-Defined Design Flows

Minor QKnown (cfs)

Major QKnown (cfs)

Bypass (Carry-Over) Flow from Upstream       

Receive Bypass Flow from:

Minor Bypass Flow Received, Qb (cfs)

Major Bypass Flow Received, Qb (cfs)

Watershed Characteristics

Subcatchment Area (acres)

Percent Impervious

NRCS Soil Type

Watershed Profile

Overland Slope (ft/ft)

Overland Length (ft)

Channel Slope (ft/ft)

Channel Length (ft)

Minor Storm Rainfall Input

Design Storm Return Period, Tr (years)

One-Hour Precipitation, P1 (inches)

Major Storm Rainfall Input

Design Storm Return Period, Tr (years)

One-Hour Precipitation, P1 (inches)

CALCULATED OUTPUT

Minor Total Design Peak Flow, Q (cfs)

Major Total Design Peak Flow, Q (cfs)

Minor Flow Bypassed Downstream, Qb (cfs)

Major Flow Bypassed Downstream, Qb (cfs)

INLET MANAGEMENT

DP 22 (Basin L-2) DP 19 (Basin L-1) DP 21 (Basin K-2)

URBAN URBAN URBAN

STREET STREET STREET

In Sump In Sump In Sump

CDOT Type R Curb Opening CDOT Type R Curb Opening CDOT/Denver 13 Valley Grate

1.3 0.6 2.2

2.8 1.2 4.1

No Bypass Flow Received No Bypass Flow Received No Bypass Flow Received

0.0 0.0 0.0

0.0 0.0 0.0

1.3 0.6 2.2

2.8 1.2 4.1

N/A N/A N/A

N/A N/A N/A



MHFD-Inlet, Version 5.02 (August 2022)

Worksheet Protected

INLET NAME

Site Type (Urban or Rural)

Inlet Application (Street or Area)

Hydraulic Condition

Inlet Type

USER-DEFINED INPUT

User-Defined Design Flows

Minor QKnown (cfs)

Major QKnown (cfs)

Bypass (Carry-Over) Flow from Upstream       

Receive Bypass Flow from:

Minor Bypass Flow Received, Qb (cfs)

Major Bypass Flow Received, Qb (cfs)

Watershed Characteristics

Subcatchment Area (acres)

Percent Impervious

NRCS Soil Type

Watershed Profile

Overland Slope (ft/ft)

Overland Length (ft)

Channel Slope (ft/ft)

Channel Length (ft)

Minor Storm Rainfall Input

Design Storm Return Period, Tr (years)

One-Hour Precipitation, P1 (inches)

Major Storm Rainfall Input

Design Storm Return Period, Tr (years)

One-Hour Precipitation, P1 (inches)

CALCULATED OUTPUT

Minor Total Design Peak Flow, Q (cfs)

Major Total Design Peak Flow, Q (cfs)

Minor Flow Bypassed Downstream, Qb (cfs)

Major Flow Bypassed Downstream, Qb (cfs)

INLET MANAGEMENT

DP 17 (Basin K-1) DP 16 (Basin J) DP 25 (Basin H-1)

URBAN URBAN URBAN

STREET STREET STREET

In Sump In Sump In Sump

CDOT Type R Curb Opening CDOT Type R Curb Opening CDOT/Denver 13 Valley Grate

0.6 1.0 4.9

1.2 2.0 9.4

No Bypass Flow Received No Bypass Flow Received No Bypass Flow Received

0.0 0.0 0.0

0.0 0.0 0.0

0.6 1.0 4.9

1.2 2.0 9.4

N/A N/A N/A

N/A N/A N/A



MHFD-Inlet, Version 5.02 (August 2022)

Worksheet Protected

INLET NAME

Site Type (Urban or Rural)

Inlet Application (Street or Area)

Hydraulic Condition

Inlet Type

USER-DEFINED INPUT

User-Defined Design Flows

Minor QKnown (cfs)

Major QKnown (cfs)

Bypass (Carry-Over) Flow from Upstream       

Receive Bypass Flow from:

Minor Bypass Flow Received, Qb (cfs)

Major Bypass Flow Received, Qb (cfs)

Watershed Characteristics

Subcatchment Area (acres)

Percent Impervious

NRCS Soil Type

Watershed Profile

Overland Slope (ft/ft)

Overland Length (ft)

Channel Slope (ft/ft)

Channel Length (ft)

Minor Storm Rainfall Input

Design Storm Return Period, Tr (years)

One-Hour Precipitation, P1 (inches)

Major Storm Rainfall Input

Design Storm Return Period, Tr (years)

One-Hour Precipitation, P1 (inches)

CALCULATED OUTPUT

Minor Total Design Peak Flow, Q (cfs)

Major Total Design Peak Flow, Q (cfs)

Minor Flow Bypassed Downstream, Qb (cfs)

Major Flow Bypassed Downstream, Qb (cfs)

INLET MANAGEMENT

DP 27 (Basin M) DP 33 (Basin N-1) DP 30 (Basin P)

URBAN URBAN URBAN

AREA STREET AREA

Swale In Sump Swale

CDOT Type C (Depressed) CDOT/Denver 13 Valley Grate CDOT Type C (Depressed)

1.9 2.0 3.1

4.4 4.6 10.1

No Bypass Flow Received No Bypass Flow Received No Bypass Flow Received

0.0 0.0 0.0

0.0 0.0 0.0

1.9 2.0 3.1

4.4 4.6 10.1

0.0 N/A 0.0

0.0 N/A 0.0



MHFD-Inlet, Version 5.02 (August 2022)

Worksheet Protected

INLET NAME

Site Type (Urban or Rural)

Inlet Application (Street or Area)

Hydraulic Condition

Inlet Type

USER-DEFINED INPUT

User-Defined Design Flows

Minor QKnown (cfs)

Major QKnown (cfs)

Bypass (Carry-Over) Flow from Upstream       

Receive Bypass Flow from:

Minor Bypass Flow Received, Qb (cfs)

Major Bypass Flow Received, Qb (cfs)

Watershed Characteristics

Subcatchment Area (acres)

Percent Impervious

NRCS Soil Type

Watershed Profile

Overland Slope (ft/ft)

Overland Length (ft)

Channel Slope (ft/ft)

Channel Length (ft)

Minor Storm Rainfall Input

Design Storm Return Period, Tr (years)

One-Hour Precipitation, P1 (inches)

Major Storm Rainfall Input

Design Storm Return Period, Tr (years)

One-Hour Precipitation, P1 (inches)

CALCULATED OUTPUT

Minor Total Design Peak Flow, Q (cfs)

Major Total Design Peak Flow, Q (cfs)

Minor Flow Bypassed Downstream, Qb (cfs)

Major Flow Bypassed Downstream, Qb (cfs)

INLET MANAGEMENT

DP 35 (Basin Q) DP 40 (Basin OS-5) DP 39 (Basin OS-4)

URBAN URBAN URBAN

STREET STREET STREET

In Sump On Grade On Grade

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

2.3 0.8 1.6

4.8 1.5 2.9

No Bypass Flow Received No Bypass Flow Received No Bypass Flow Received

0.0 0.0 0.0

0.0 0.0 0.0

2.3 0.8 1.6

4.8 1.5 2.9

N/A 0.0 0.0

N/A 0.0 0.0



MHFD-Inlet, Version 5.02 (August 2022)

Worksheet Protected

INLET NAME

Site Type (Urban or Rural)

Inlet Application (Street or Area)

Hydraulic Condition

Inlet Type

USER-DEFINED INPUT

User-Defined Design Flows

Minor QKnown (cfs)

Major QKnown (cfs)

Bypass (Carry-Over) Flow from Upstream       

Receive Bypass Flow from:

Minor Bypass Flow Received, Qb (cfs)

Major Bypass Flow Received, Qb (cfs)

Watershed Characteristics

Subcatchment Area (acres)

Percent Impervious

NRCS Soil Type

Watershed Profile

Overland Slope (ft/ft)

Overland Length (ft)

Channel Slope (ft/ft)

Channel Length (ft)

Minor Storm Rainfall Input

Design Storm Return Period, Tr (years)

One-Hour Precipitation, P1 (inches)

Major Storm Rainfall Input

Design Storm Return Period, Tr (years)

One-Hour Precipitation, P1 (inches)

CALCULATED OUTPUT

Minor Total Design Peak Flow, Q (cfs)

Major Total Design Peak Flow, Q (cfs)

Minor Flow Bypassed Downstream, Qb (cfs)

Major Flow Bypassed Downstream, Qb (cfs)

INLET MANAGEMENT

DP 37 (Basin OS-3) DP 38 (Basin OS-2) DP 3 (Basin C-1)

URBAN URBAN URBAN

STREET STREET STREET

On Grade In Sump In Sump

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

5.7 7.0 3.0

10.5 15.1 5.0

No Bypass Flow Received No Bypass Flow Received No Bypass Flow Received

0.0 0.0 0.0

0.0 0.0 0.0

5.7 7.0 3.0

10.5 15.1 5.0

0.0 N/A N/A

1.4 N/A N/A



MHFD-Inlet, Version 5.02 (August 2022)

Worksheet Protected

INLET NAME

Site Type (Urban or Rural)

Inlet Application (Street or Area)

Hydraulic Condition

Inlet Type

USER-DEFINED INPUT

User-Defined Design Flows

Minor QKnown (cfs)

Major QKnown (cfs)

Bypass (Carry-Over) Flow from Upstream       

Receive Bypass Flow from:

Minor Bypass Flow Received, Qb (cfs)

Major Bypass Flow Received, Qb (cfs)

Watershed Characteristics

Subcatchment Area (acres)

Percent Impervious

NRCS Soil Type

Watershed Profile

Overland Slope (ft/ft)

Overland Length (ft)

Channel Slope (ft/ft)

Channel Length (ft)

Minor Storm Rainfall Input

Design Storm Return Period, Tr (years)

One-Hour Precipitation, P1 (inches)

Major Storm Rainfall Input

Design Storm Return Period, Tr (years)

One-Hour Precipitation, P1 (inches)

CALCULATED OUTPUT

Minor Total Design Peak Flow, Q (cfs)

Major Total Design Peak Flow, Q (cfs)

Minor Flow Bypassed Downstream, Qb (cfs)

Major Flow Bypassed Downstream, Qb (cfs)

INLET MANAGEMENT

DP 5 (Basin A-2) DP 14 (Basin C-2) DP 24 (Basin H-2)

URBAN URBAN URBAN

STREET STREET STREET

In Sump In Sump In Sump

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

1.8 0.2 4.7

3.4 0.4 9.4

No Bypass Flow Received No Bypass Flow Received No Bypass Flow Received

0.0 0.0 0.0

0.0 0.0 0.0

1.8 0.2 4.7

3.4 0.4 9.4

N/A N/A N/A

N/A N/A N/A



MHFD-Inlet, Version 5.02 (August 2022)

Worksheet Protected

INLET NAME

Site Type (Urban or Rural)

Inlet Application (Street or Area)

Hydraulic Condition

Inlet Type

USER-DEFINED INPUT

User-Defined Design Flows

Minor QKnown (cfs)

Major QKnown (cfs)

Bypass (Carry-Over) Flow from Upstream       

Receive Bypass Flow from:

Minor Bypass Flow Received, Qb (cfs)

Major Bypass Flow Received, Qb (cfs)

Watershed Characteristics

Subcatchment Area (acres)

Percent Impervious

NRCS Soil Type

Watershed Profile

Overland Slope (ft/ft)

Overland Length (ft)

Channel Slope (ft/ft)

Channel Length (ft)

Minor Storm Rainfall Input

Design Storm Return Period, Tr (years)

One-Hour Precipitation, P1 (inches)

Major Storm Rainfall Input

Design Storm Return Period, Tr (years)

One-Hour Precipitation, P1 (inches)

CALCULATED OUTPUT

Minor Total Design Peak Flow, Q (cfs)

Major Total Design Peak Flow, Q (cfs)

Minor Flow Bypassed Downstream, Qb (cfs)

Major Flow Bypassed Downstream, Qb (cfs)

INLET MANAGEMENT

DP 32 (Basin N-2) User-Defined

URBAN

STREET

In Sump

CDOT Type R Curb Opening

1.3

2.5

No Bypass Flow Received

0.0

0.0

1.3

2.5

N/A

N/A



Analysis of Trapezoidal Grass-Lined Channel Using SCS Method
NRCS Vegetal Retardance (A, B, C, D, or E) A, B, C, D, or E =

Manning's n (Leave cell D16 blank to manually enter an n value) n = 0.035

Channel Invert Slope SO = 0.0451 ft/ft

Bottom Width B = 4.00 ft

Left Side Slope Z1 = 5.00 ft/ft

Right Side Sloe Z2 = 5.00 ft/ft

Check one of the following soil types:

          Soil Type:               Max. Velocity (VMAX)          Max Froude No. (FMAX)

      Non-Cohesive                     5.0 fps                                   0.60

          Cohesive                        7.0 fps                                   0.80

            Paved                            N/A                                      N/A

Minor Storm Major Storm

Maximum Allowable Top Width of Channel for Minor & Major Storm TMAX = 9.00 14.00 ft

Maximum Allowable Water Depth in Channel for Minor & Major Storm dMAX = 0.50 1.00 ft

Allowable Channel Capacity Based On Channel Geometry Minor Storm Major Storm

MINOR STORM Allowable Capacity is based on Depth Criterion Qallow = 14.8 60.0 cfs

MAJOR STORM Allowable Capacity is based on Depth Criterion dallow = 0.50 1.00 ft

Water Depth in Channel Based On Design Peak Flow
Design Peak Flow Qo = 1.2 2.9 cfs

Water Depth d = 0.13 0.21 ft

Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

MHFD-Inlet, Version 5.02 (August 2022)

AREA INLET IN A SWALE

Powers & Grinnell

DP 12 (Basin B-2)

This worksheet uses the NRCS vegetal 

retardance method to determine 

Manning's n.

  

For more information see 

Section 7.2.3 of the USDCM.

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

Choose One:

Non-Cohesive

Cohesive

Paved

Powers&Grinnell_MHFD-Inlet_v5.02.xlsm, DP 12 (Basin B-2) 5/8/2023, 7:18 PM
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AREA INLET IN A SWALE

Powers & Grinnell

DP 12 (Basin B-2)

Inlet Design Information (Input)
Type of Inlet Inlet Type =

Angle of Inclined Grate (must be <= 30 degrees) θ = 0.00 degrees

Width of Grate W = 3.00 ft

Length of Grate L = 3.00 ft

Open Area Ratio ARATIO = 0.70

Height of Inclined Grate HB = 0.00 ft

Clogging Factor Cf = 0.50

Grate Discharge Coefficient Cd = 0.84

Orifice Coefficient Co = 0.56

Weir Coefficient Cw = 1.81

MINOR MAJOR

Water Depth at Inlet (for depressed inlets, 1 foot is added for depression) d = 1.13 1.21

Total Inlet Interception Capacity (assumes clogged condition) Qa = 15.1 15.6 cfs

Bypassed Flow Qb = 0.0 0.0 cfs

Capture Percentage = Qa/Qo C% = 100 100 %

Warning 04:  Froude No. exceeds USDCM Volume I recommendation.

CDOT Type C (Depressed)CDOT Type C (Depressed)

Powers&Grinnell_MHFD-Inlet_v5.02.xlsm, DP 12 (Basin B-2) 5/8/2023, 7:18 PM



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 5.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 39.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.020 ft/ft

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

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

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

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 19.5 39.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.02 (August 2022)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Powers & Grinnell

DP 11 (Basin B-1)

Powers&Grinnell_MHFD-Inlet_v5.02.xlsm, DP 11 (Basin B-1) 5/8/2023, 7:18 PM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 10.9 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = N/A N/A ft

Depth for Curb Opening Weir Equation dCurb = 0.33 0.74 ft

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 5.4 11.7 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 1.3 2.6 cfs

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.02 (August 2022)

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT Type R Curb Opening

Override Depths

Powers&Grinnell_MHFD-Inlet_v5.02.xlsm, DP 11 (Basin B-1) 5/8/2023, 7:18 PM



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 10.5 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 24.0 ft

Gutter Width W = 1.00 ft

Street Transverse Slope SX = 0.020 ft/ft

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

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

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

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 12.0 24.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.02 (August 2022)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Powers & Grinnell

DP 8 (Basin G)

Powers&Grinnell_MHFD-Inlet_v5.02.xlsm, DP 8 (Basin G) 5/8/2023, 7:18 PM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 3.6 6.5 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 1.00 1.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = N/A N/A ft

Depth for Curb Opening Weir Equation dCurb = 0.22 0.46 ft

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 2.3 6.9 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 1.0 1.8 cfs

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.02 (August 2022)

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT Type R Curb Opening

Override Depths
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Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 10.5 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 60.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.020 ft/ft

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

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

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

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 30.0 60.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.02 (August 2022)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Powers & Grinnell

DP 9 (Basin F)

Powers&Grinnell_MHFD-Inlet_v5.02.xlsm, DP 9 (Basin F) 5/8/2023, 7:18 PM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 12.0 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = N/A N/A ft

Depth for Curb Opening Weir Equation dCurb = 0.33 0.83 ft

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 5.4 12.3 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 3.4 6.5 cfs

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.02 (August 2022)

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT Type R Curb Opening

Override Depths
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Analysis of Trapezoidal Grass-Lined Channel Using SCS Method
NRCS Vegetal Retardance (A, B, C, D, or E) A, B, C, D, or E =

Manning's n (Leave cell D16 blank to manually enter an n value) n = 0.035

Channel Invert Slope SO = 0.0276 ft/ft

Bottom Width B = 4.00 ft

Left Side Slope Z1 = 5.00 ft/ft

Right Side Sloe Z2 = 5.00 ft/ft

Check one of the following soil types:

          Soil Type:               Max. Velocity (VMAX)          Max Froude No. (FMAX)

      Non-Cohesive                     5.0 fps                                   0.60

          Cohesive                        7.0 fps                                   0.80

            Paved                            N/A                                      N/A

Minor Storm Major Storm

Maximum Allowable Top Width of Channel for Minor & Major Storm TMAX = 7.50 14.00 ft

Maximum Allowable Water Depth in Channel for Minor & Major Storm dMAX = 0.50 1.00 ft

Allowable Channel Capacity Based On Channel Geometry Minor Storm Major Storm

MINOR STORM Allowable Capacity is based on Top Width Criterion Qallow = 5.9 47.0 cfs

MAJOR STORM Allowable Capacity is based on Depth Criterion dallow = 0.35 1.00 ft

Water Depth in Channel Based On Design Peak Flow
Design Peak Flow Qo = 1.1 2.6 cfs

Water Depth d = 0.14 0.22 ft

Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

MHFD-Inlet, Version 5.02 (August 2022)

AREA INLET IN A SWALE

Powers & Grinnell

DP 7 (Basin E)

This worksheet uses the NRCS vegetal 

retardance method to determine 

Manning's n.

  

For more information see 

Section 7.2.3 of the USDCM.

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

Choose One:

Non-Cohesive

Cohesive

Paved

Powers&Grinnell_MHFD-Inlet_v5.02.xlsm, DP 7 (Basin E) 5/8/2023, 7:18 PM



MHFD-Inlet, Version 5.02 (August 2022)

AREA INLET IN A SWALE

Powers & Grinnell

DP 7 (Basin E)

Inlet Design Information (Input)
Type of Inlet Inlet Type =

Angle of Inclined Grate (must be <= 30 degrees) θ = 0.00 degrees

Width of Grate W = 3.00 ft

Length of Grate L = 3.00 ft

Open Area Ratio ARATIO = 0.70

Height of Inclined Grate HB = 0.00 ft

Clogging Factor Cf = 0.50

Grate Discharge Coefficient Cd = 0.84

Orifice Coefficient Co = 0.56

Weir Coefficient Cw = 1.81

MINOR MAJOR

Water Depth at Inlet (for depressed inlets, 1 foot is added for depression) d = 1.14 1.22

Total Inlet Interception Capacity (assumes clogged condition) Qa = 15.2 15.7 cfs

Bypassed Flow Qb = 0.0 0.0 cfs

Capture Percentage = Qa/Qo C% = 100 100 %

Warning 03:  Velocity exceeds USDCM Volume I recommendation.

Warning 04:  Froude No. exceeds USDCM Volume I recommendation.

CDOT Type C (Depressed)CDOT Type C (Depressed)

Powers&Grinnell_MHFD-Inlet_v5.02.xlsm, DP 7 (Basin E) 5/8/2023, 7:18 PM



Analysis of Trapezoidal Grass-Lined Channel Using SCS Method
NRCS Vegetal Retardance (A, B, C, D, or E) A, B, C, D, or E =

Manning's n (Leave cell D16 blank to manually enter an n value) n = 0.035

Channel Invert Slope SO = 0.0050 ft/ft

Bottom Width B = 4.00 ft

Left Side Slope Z1 = 5.00 ft/ft

Right Side Sloe Z2 = 5.00 ft/ft

Check one of the following soil types:

          Soil Type:               Max. Velocity (VMAX)          Max Froude No. (FMAX)

      Non-Cohesive                     5.0 fps                                   0.60

          Cohesive                        7.0 fps                                   0.80

            Paved                            N/A                                      N/A

Minor Storm Major Storm

Maximum Allowable Top Width of Channel for Minor & Major Storm TMAX = 7.50 14.00 ft

Maximum Allowable Water Depth in Channel for Minor & Major Storm dMAX = 0.50 1.00 ft

Allowable Channel Capacity Based On Channel Geometry Minor Storm Major Storm

MINOR STORM Allowable Capacity is based on Top Width Criterion Qallow = 2.5 20.0 cfs

MAJOR STORM Allowable Capacity is based on Depth Criterion dallow = 0.35 1.00 ft

Water Depth in Channel Based On Design Peak Flow
Design Peak Flow Qo = 1.9 4.4 cfs

Water Depth d = 0.30 0.47 ft

Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

MHFD-Inlet, Version 5.02 (August 2022)

AREA INLET IN A SWALE

Powers & Grinnell

DP 27 (Basin M)

This worksheet uses the NRCS vegetal 

retardance method to determine 

Manning's n.

  

For more information see 

Section 7.2.3 of the USDCM.

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

Choose One:

Non-Cohesive

Cohesive

Paved

Powers&Grinnell_MHFD-Inlet_v5.02.xlsm, DP 27 (Basin M) 5/8/2023, 7:18 PM



MHFD-Inlet, Version 5.02 (August 2022)

AREA INLET IN A SWALE

Powers & Grinnell

DP 27 (Basin M)

Inlet Design Information (Input)
Type of Inlet Inlet Type =

Angle of Inclined Grate (must be <= 30 degrees) θ = 0.00 degrees

Width of Grate W = 3.00 ft

Length of Grate L = 3.00 ft

Open Area Ratio ARATIO = 0.70

Height of Inclined Grate HB = 0.00 ft

Clogging Factor Cf = 0.50

Grate Discharge Coefficient Cd = 0.84

Orifice Coefficient Co = 0.56

Weir Coefficient Cw = 1.81

MINOR MAJOR

Water Depth at Inlet (for depressed inlets, 1 foot is added for depression) d = 1.30 1.47

Total Inlet Interception Capacity (assumes clogged condition) Qa = 16.2 17.3 cfs

Bypassed Flow Qb = 0.0 0.0 cfs

Capture Percentage = Qa/Qo C% = 100 100 %

Warning 03:  Velocity exceeds USDCM Volume I recommendation.

Warning 04:  Froude No. exceeds USDCM Volume I recommendation.

CDOT Type C (Depressed)CDOT Type C (Depressed)

Powers&Grinnell_MHFD-Inlet_v5.02.xlsm, DP 27 (Basin M) 5/8/2023, 7:18 PM



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 23.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 5.52 inches

Distance from Curb Face to Street Crown TCROWN = 26.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.020 ft/ft

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

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

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

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 23.0 26.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 5.5 7.7 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.02 (August 2022)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Powers & Grinnell

DP 33 (Basin N-1)

Powers&Grinnell_MHFD-Inlet_v5.02.xlsm, DP 33 (Basin N-1) 5/8/2023, 7:18 PM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 2.00 2.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 2 2  

Water Depth at Flowline (outside of local depression) Ponding Depth = 5.5 7.7 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = 3.00 3.00 feet

Width of a Unit Grate Wo = 1.73 1.73 feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = 0.43 0.43

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = 0.50 0.50

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = 3.30 3.30

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = 0.60 0.60

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = N/A N/A feet

Height of Vertical Curb Opening in Inches Hvert = N/A N/A inches

Height of Curb Orifice Throat in Inches Hthroat = N/A N/A inches

Angle of Throat (see USDCM Figure ST-5) Theta = N/A N/A degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = N/A N/A feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = N/A N/A

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = N/A N/A

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = N/A N/A

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = 0.48 0.67 ft

Depth for Curb Opening Weir Equation dCurb = N/A N/A ft

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = 0.65 0.91

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = N/A N/A

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 3.0 6.7 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 2.0 4.6 cfs

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.02 (August 2022)

CDOT/Denver 13 Valley Grate

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT/Denver 13 Valley Grate

Override Depths

Powers&Grinnell_MHFD-Inlet_v5.02.xlsm, DP 33 (Basin N-1) 5/8/2023, 7:18 PM



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 2.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 18.0 ft

Gutter Width W = 1.00 ft

Street Transverse Slope SX = 0.020 ft/ft

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

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

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

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 9.0 18.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.02 (August 2022)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Powers & Grinnell

DP 10 (Basin D)

Powers&Grinnell_MHFD-Inlet_v5.02.xlsm, DP 10 (Basin D) 5/8/2023, 7:18 PM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 2.9 5.1 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 1.00 1.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = N/A N/A ft

Depth for Curb Opening Weir Equation dCurb = 0.16 0.34 ft

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 0.92 1.00

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 1.3 4.4 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 0.7 1.3 cfs

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.02 (August 2022)

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT Type R Curb Opening

Override Depths

Powers&Grinnell_MHFD-Inlet_v5.02.xlsm, DP 10 (Basin D) 5/8/2023, 7:18 PM



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 19.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 25.0 ft

Gutter Width W = 1.00 ft

Street Transverse Slope SX = 0.020 ft/ft

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

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

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

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 12.5 25.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.02 (August 2022)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Powers & Grinnell

DP 22 (Basin L-2)

Powers&Grinnell_MHFD-Inlet_v5.02.xlsm, DP 22 (Basin L-2) 5/8/2023, 7:18 PM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 3.8 6.8 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 1.00 1.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = N/A N/A ft

Depth for Curb Opening Weir Equation dCurb = 0.23 0.48 ft

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 2.4 7.3 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 1.3 2.8 cfs

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.02 (August 2022)

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT Type R Curb Opening

Override Depths

Powers&Grinnell_MHFD-Inlet_v5.02.xlsm, DP 22 (Basin L-2) 5/8/2023, 7:18 PM



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 14.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 44.0 ft

Gutter Width W = 1.00 ft

Street Transverse Slope SX = 0.020 ft/ft

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

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

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

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 22.0 44.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.02 (August 2022)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Powers & Grinnell

DP 19 (Basin L-1)

Powers&Grinnell_MHFD-Inlet_v5.02.xlsm, DP 19 (Basin L-1) 5/8/2023, 7:18 PM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 11.3 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 1.00 1.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = N/A N/A ft

Depth for Curb Opening Weir Equation dCurb = 0.42 0.86 ft

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 5.9 11.9 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 0.6 1.2 cfs

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.02 (August 2022)

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT Type R Curb Opening

Override Depths

Powers&Grinnell_MHFD-Inlet_v5.02.xlsm, DP 19 (Basin L-1) 5/8/2023, 7:18 PM



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 25.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 25.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.020 ft/ft

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

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

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

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 25.0 25.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.02 (August 2022)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Powers & Grinnell

DP 21 (Basin K-2)

Powers&Grinnell_MHFD-Inlet_v5.02.xlsm, DP 21 (Basin K-2) 5/8/2023, 7:18 PM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 2.00 2.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 2 2  

Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 7.5 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = 3.00 3.00 feet

Width of a Unit Grate Wo = 1.73 1.73 feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = 0.43 0.43

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = 0.50 0.50

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = 3.30 3.30

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = 0.60 0.60

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = N/A N/A feet

Height of Vertical Curb Opening in Inches Hvert = N/A N/A inches

Height of Curb Orifice Throat in Inches Hthroat = N/A N/A inches

Angle of Throat (see USDCM Figure ST-5) Theta = N/A N/A degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = N/A N/A feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = N/A N/A

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = N/A N/A

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = N/A N/A

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = 0.52 0.65 ft

Depth for Curb Opening Weir Equation dCurb = N/A N/A ft

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = 0.71 0.88

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = N/A N/A

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 3.6 6.3 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 2.2 4.1 cfs

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.02 (August 2022)

CDOT/Denver 13 Valley Grate

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT/Denver 13 Valley Grate

Override Depths

Powers&Grinnell_MHFD-Inlet_v5.02.xlsm, DP 21 (Basin K-2) 5/8/2023, 7:18 PM



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 5.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 50.0 ft

Gutter Width W = 1.00 ft

Street Transverse Slope SX = 0.020 ft/ft

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

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

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

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 25.0 50.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.02 (August 2022)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Powers & Grinnell

DP 17 (Basin K-1)

Powers&Grinnell_MHFD-Inlet_v5.02.xlsm, DP 17 (Basin K-1) 5/8/2023, 7:18 PM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 12.0 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 1.00 1.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = N/A N/A ft

Depth for Curb Opening Weir Equation dCurb = 0.42 0.92 ft

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 5.9 12.3 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 0.6 1.2 cfs

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.02 (August 2022)

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT Type R Curb Opening

Override Depths

Powers&Grinnell_MHFD-Inlet_v5.02.xlsm, DP 17 (Basin K-1) 5/8/2023, 7:18 PM



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 7.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 18.0 ft

Gutter Width W = 1.00 ft

Street Transverse Slope SX = 0.020 ft/ft

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

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

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

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 9.0 18.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.02 (August 2022)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Powers & Grinnell

DP 16 (Basin J)

Powers&Grinnell_MHFD-Inlet_v5.02.xlsm, DP 16 (Basin J) 5/8/2023, 7:18 PM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 2 2  

Water Depth at Flowline (outside of local depression) Ponding Depth = 2.9 5.1 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 1.00 1.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = N/A N/A ft

Depth for Curb Opening Weir Equation dCurb = 0.16 0.34 ft

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 0.67 0.88

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 1.7 6.9 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 1.0 2.0 cfs

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.02 (August 2022)

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT Type R Curb Opening

Override Depths

Powers&Grinnell_MHFD-Inlet_v5.02.xlsm, DP 16 (Basin J) 5/8/2023, 7:18 PM



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 28.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 34.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.020 ft/ft

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

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

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

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 34.0 34.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.02 (August 2022)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Powers & Grinnell

DP 25 (Basin H-1)

Powers&Grinnell_MHFD-Inlet_v5.02.xlsm, DP 25 (Basin H-1) 5/8/2023, 7:18 PM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 2.00 2.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 2 2  

Water Depth at Flowline (outside of local depression) Ponding Depth = 6.9 9.7 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = 3.00 3.00 feet

Width of a Unit Grate Wo = 1.73 1.73 feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = 0.43 0.43

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = 0.50 0.50

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = 3.30 3.30

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = 0.60 0.60

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = N/A N/A feet

Height of Vertical Curb Opening in Inches Hvert = N/A N/A inches

Height of Curb Orifice Throat in Inches Hthroat = N/A N/A inches

Angle of Throat (see USDCM Figure ST-5) Theta = N/A N/A degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = N/A N/A feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = N/A N/A

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = N/A N/A

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = N/A N/A

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = 0.60 0.83 ft

Depth for Curb Opening Weir Equation dCurb = N/A N/A ft

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = 0.81 1.00

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = N/A N/A

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 5.1 10.3 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 4.9 9.4 cfs

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.02 (August 2022)

CDOT/Denver 13 Valley Grate

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT/Denver 13 Valley Grate

Override Depths
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Analysis of Trapezoidal Grass-Lined Channel Using SCS Method
NRCS Vegetal Retardance (A, B, C, D, or E) A, B, C, D, or E =

Manning's n (Leave cell D16 blank to manually enter an n value) n = 0.035

Channel Invert Slope SO = 0.0050 ft/ft

Bottom Width B = 4.00 ft

Left Side Slope Z1 = 5.00 ft/ft

Right Side Sloe Z2 = 5.00 ft/ft

Check one of the following soil types:

          Soil Type:               Max. Velocity (VMAX)          Max Froude No. (FMAX)

      Non-Cohesive                     5.0 fps                                   0.60

          Cohesive                        7.0 fps                                   0.80

            Paved                            N/A                                      N/A

Minor Storm Major Storm

Maximum Allowable Top Width of Channel for Minor & Major Storm TMAX = 9.00 14.00 ft

Maximum Allowable Water Depth in Channel for Minor & Major Storm dMAX = 0.50 1.00 ft

Allowable Channel Capacity Based On Channel Geometry Minor Storm Major Storm

MINOR STORM Allowable Capacity is based on Depth Criterion Qallow = 4.9 20.0 cfs

MAJOR STORM Allowable Capacity is based on Depth Criterion dallow = 0.50 1.00 ft

Water Depth in Channel Based On Design Peak Flow
Design Peak Flow Qo = 3.1 10.1 cfs

Water Depth d = 0.39 0.72 ft

Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

MHFD-Inlet, Version 5.02 (August 2022)

AREA INLET IN A SWALE

Powers & Grinnell

DP 30 (Basin P)

This worksheet uses the NRCS vegetal 

retardance method to determine 

Manning's n.

  

For more information see 

Section 7.2.3 of the USDCM.

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

Choose One:

Non-Cohesive

Cohesive

Paved
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MHFD-Inlet, Version 5.02 (August 2022)

AREA INLET IN A SWALE

Powers & Grinnell

DP 30 (Basin P)

Inlet Design Information (Input)
Type of Inlet Inlet Type =

Angle of Inclined Grate (must be <= 30 degrees) θ = 0.00 degrees

Width of Grate W = 3.00 ft

Length of Grate L = 3.00 ft

Open Area Ratio ARATIO = 0.70

Height of Inclined Grate HB = 0.00 ft

Clogging Factor Cf = 0.50

Grate Discharge Coefficient Cd = 0.84

Orifice Coefficient Co = 0.56

Weir Coefficient Cw = 1.81

MINOR MAJOR

Water Depth at Inlet (for depressed inlets, 1 foot is added for depression) d = 1.39 1.72

Total Inlet Interception Capacity (assumes clogged condition) Qa = 16.8 18.6 cfs

Bypassed Flow Qb = 0.0 0.0 cfs

Capture Percentage = Qa/Qo C% = 100 100 %

Warning 03:  Velocity exceeds USDCM Volume I recommendation.

Warning 04:  Froude No. exceeds USDCM Volume I recommendation.

CDOT Type C (Depressed)CDOT Type C (Depressed)

Powers&Grinnell_MHFD-Inlet_v5.02.xlsm, DP 30 (Basin P) 5/8/2023, 7:18 PM



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 5.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 60.0 ft

Gutter Width W = 1.00 ft

Street Transverse Slope SX = 0.020 ft/ft

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

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

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

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 30.0 60.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.02 (August 2022)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Powers & Grinnell

DP 35 (Basin Q)

Powers&Grinnell_MHFD-Inlet_v5.02.xlsm, DP 35 (Basin Q) 5/8/2023, 7:18 PM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 12.0 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 1.00 1.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = N/A N/A ft

Depth for Curb Opening Weir Equation dCurb = 0.42 0.92 ft

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 5.9 12.3 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 2.3 4.8 cfs

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.02 (August 2022)

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT Type R Curb Opening

Override Depths
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Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 7.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 18.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.020 ft/ft

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

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.044 ft/ft

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

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 9.0 18.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Spread Criterion Qallow = 6.9 34.9 cfs

MHFD-Inlet, Version 5.02 (August 2022)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Powers & Grinnell

DP 40 (Basin OS-5)

Minor storm max. allowable capacity GOOD - greater than the design peak flow of 0.81 cfs on sheet 'Inlet Management'

Major storm max. allowable capacity GOOD - greater than the design peak flow of 1.54 cfs on sheet 'Inlet Management'
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Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 2 2

Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft

Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft

Clogging Factor for a Single Unit Grate (typical min. value = 0.5) Cf (G) = N/A N/A

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

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

Total Inlet Interception Capacity Q = 0.8 1.5 cfs

Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 0.0 cfs  

Capture Percentage = Qa/Qo C% = 100 100 %

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.02 (August 2022)

CDOT Type R Curb Opening
CDOT Type R Curb Opening
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Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 7.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 18.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.020 ft/ft

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

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.020 ft/ft

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

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 9.0 18.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Spread Criterion Qallow = 4.7 23.6 cfs

MHFD-Inlet, Version 5.02 (August 2022)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Powers & Grinnell

DP 39 (Basin OS-4)

Minor storm max. allowable capacity GOOD - greater than the design peak flow of 1.59 cfs on sheet 'Inlet Management'

Major storm max. allowable capacity GOOD - greater than the design peak flow of 2.92 cfs on sheet 'Inlet Management'
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Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 2 2

Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft

Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft

Clogging Factor for a Single Unit Grate (typical min. value = 0.5) Cf (G) = N/A N/A

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

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

Total Inlet Interception Capacity Q = 1.6 2.9 cfs

Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 0.0 cfs  

Capture Percentage = Qa/Qo C% = 100 100 %

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.02 (August 2022)

CDOT Type R Curb Opening
CDOT Type R Curb Opening
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Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 13.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 38.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.020 ft/ft

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

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.045 ft/ft

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

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 19.0 38.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 21.0 181.6 cfs

MHFD-Inlet, Version 5.02 (August 2022)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Powers & Grinnell

DP 37 (Basin OS-3)

Minor storm max. allowable capacity GOOD - greater than the design peak flow of 5.71 cfs on sheet 'Inlet Management'

Major storm max. allowable capacity GOOD - greater than the design peak flow of 10.53 cfs on sheet 'Inlet Management'
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Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 3 3

Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft

Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft

Clogging Factor for a Single Unit Grate (typical min. value = 0.5) Cf (G) = N/A N/A

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

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

Total Inlet Interception Capacity Q = 5.71 9.13 cfs

Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.00 1.40 cfs  

Capture Percentage = Qa/Qo C% = 100 87 %

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.02 (August 2022)

CDOT Type R Curb Opening
CDOT Type R Curb Opening
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Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 13.5 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 31.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.020 ft/ft

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

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

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

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 31.0 31.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.02 (August 2022)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Powers & Grinnell

DP 38 (Basin OS-2)
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Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 3 3  

Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 12.0 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = N/A N/A ft

Depth for Curb Opening Weir Equation dCurb = 0.33 0.83 ft

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 0.79 1.00

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 7.8 36.5 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 7.0 15.1 cfs

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.02 (August 2022)

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT Type R Curb Opening

Override Depths
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Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 11.5 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 72.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.020 ft/ft

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

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

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

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 36.0 72.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.02 (August 2022)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Powers & Grinnell

DP 3 (Basin C-1)
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Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 12.0 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = N/A N/A ft

Depth for Curb Opening Weir Equation dCurb = 0.33 0.83 ft

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 5.4 12.3 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 3.0 5.0 cfs

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.02 (August 2022)

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT Type R Curb Opening

Override Depths

Powers&Grinnell_MHFD-Inlet_v5.02.xlsm, DP 3 (Basin C-1) 5/8/2023, 7:18 PM



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 6.5 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 42.0 ft

Gutter Width W = 1.00 ft

Street Transverse Slope SX = 0.020 ft/ft

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

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

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

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 21.0 42.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.02 (August 2022)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Powers & Grinnell

DP 5 (Basin A-2)
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Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 5.8 10.8 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 1.00 1.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = N/A N/A ft

Depth for Curb Opening Weir Equation dCurb = 0.40 0.82 ft

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 5.6 11.7 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 1.8 3.4 cfs

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.02 (August 2022)

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT Type R Curb Opening

Override Depths

Powers&Grinnell_MHFD-Inlet_v5.02.xlsm, DP 5 (Basin A-2) 5/8/2023, 7:18 PM



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 0.5 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 26.0 ft

Gutter Width W = 1.00 ft

Street Transverse Slope SX = 0.020 ft/ft

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

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

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

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 13.0 26.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.02 (August 2022)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Powers & Grinnell

DP 14 (Basin C-2)

Powers&Grinnell_MHFD-Inlet_v5.02.xlsm, DP 14 (Basin C-2) 5/8/2023, 7:18 PM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 3.9 7.0 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 1.00 1.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = N/A N/A ft

Depth for Curb Opening Weir Equation dCurb = 0.24 0.50 ft

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 2.6 7.8 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 0.2 0.4 cfs

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.02 (August 2022)

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT Type R Curb Opening

Override Depths

Powers&Grinnell_MHFD-Inlet_v5.02.xlsm, DP 14 (Basin C-2) 5/8/2023, 7:18 PM



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 0.5 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 25.0 ft

Gutter Width W = 1.00 ft

Street Transverse Slope SX = 0.020 ft/ft

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

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

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

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 12.5 25.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.02 (August 2022)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Powers & Grinnell

DP 24 (Basin H-2)

Powers&Grinnell_MHFD-Inlet_v5.02.xlsm, DP 24 (Basin H-2) 5/8/2023, 7:18 PM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 3 3  

Water Depth at Flowline (outside of local depression) Ponding Depth = 5.0 6.8 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 1.00 1.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = N/A N/A ft

Depth for Curb Opening Weir Equation dCurb = 0.33 0.48 ft

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 0.72 0.83

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 7.2 14.3 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 4.7 9.4 cfs

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.02 (August 2022)

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT Type R Curb Opening

Override Depths

Powers&Grinnell_MHFD-Inlet_v5.02.xlsm, DP 24 (Basin H-2) 5/8/2023, 7:18 PM



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 5.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 44.0 ft

Gutter Width W = 1.00 ft

Street Transverse Slope SX = 0.020 ft/ft

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

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

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

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 22.0 44.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.02 (August 2022)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Powers & Grinnell

DP 32 (Basin N-2)

Powers&Grinnell_MHFD-Inlet_v5.02.xlsm, DP 32 (Basin N-2) 5/8/2023, 7:18 PM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 11.3 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 1.00 1.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = N/A N/A ft

Depth for Curb Opening Weir Equation dCurb = 0.42 0.86 ft

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 5.9 11.9 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 1.3 2.5 cfs

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.02 (August 2022)

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT Type R Curb Opening

Override Depths

Powers&Grinnell_MHFD-Inlet_v5.02.xlsm, DP 32 (Basin N-2) 5/8/2023, 7:18 PM



Sheet 1 of 1

Designer:

Company:

Date:

Project:

Location:

1. Design Discharge for 2-Year Return Period Q2 = 0.89 cfs

2. Hydraulic Residence Time

A)  : Length of Grass Swale LS = 162.0 ft

B)  Calculated Residence Time (based on design velocity below) THR= 4.1  minutes

3. Longitudinal Slope (vertical distance per unit horizontal)

A)  Available Slope (based on site constraints) Savail = 0.025 ft / ft

B)  Design Slope SD = 0.020 ft / ft

4. Swale Geometry

A)  Channel Side Slopes (Z = 4 min., horiz. distance per unit vertical) Z = 4.00 ft / ft

B)  Bottom Width of Swale (enter 0 for triangular section) WB = 0.00 ft

5. Vegetation

A)  Type of Planting (seed vs. sod, affects vegetal retardance factor)

6. Design Velocity (0.54 ft / s maximum for desirable 5-minute residence time) V2 = 0.66 ft / s

7. Design Flow Depth (1 foot maximum) D2 = 0.58 ft

A)  Flow Area A2 = 1.3 sq ft

B)  Top Width of Swale WT = 4.6 ft

C) Froude Number (0.50 maximum) F = 0.22

D)  Hydraulic Radius RH = 0.28

E)  Velocity-Hydraulic Radius Product for Vegetal Retardance VR = 0.19

F)  Manning's n (based on SCS vegetal retardance curve D for sodded grass) n = 0.138

G)  Cumulative Height of Grade Control Structures Required HD = 0.70 ft

8. Underdrain

  (Is an underdrain necessary?)

9. Soil Preparation

(Describe soil amendment)

10. Irrigation

Notes:

Design Procedure Form:  Grass Swale (GS)

AMC

HKS

May 8, 2023

Outlook Powers & Grinnell

Swale in Basin B-2

UD-BMP (Version 3.07, March 2018)

Choose One

Temporary Permanent

Choose One

Grass From Seed Grass From Sod

Choose One

YES NO

UD-BMP_v3.07 - Swale in Basin B-2.xlsm, GS 5/8/2023, 10:17 AM



Sheet 1 of 1

Designer:

Company:

Date:

Project:

Location:

1. Design Discharge for 2-Year Return Period Q2 = 0.78 cfs

2. Hydraulic Residence Time

A)  : Length of Grass Swale LS = 138.7 ft

B)  Calculated Residence Time (based on design velocity below) THR= 4.4  minutes

3. Longitudinal Slope (vertical distance per unit horizontal)

A)  Available Slope (based on site constraints) Savail = 0.015 ft / ft

B)  Design Slope SD = 0.015 ft / ft

4. Swale Geometry

A)  Channel Side Slopes (Z = 4 min., horiz. distance per unit vertical) Z = 4.00 ft / ft

B)  Bottom Width of Swale (enter 0 for triangular section) WB = 0.00 ft

5. Vegetation

A)  Type of Planting (seed vs. sod, affects vegetal retardance factor)

6. Design Velocity (0.462 ft / s maximum for desirable 5-minute residence time) V2 = 0.52 ft / s

7. Design Flow Depth (1 foot maximum) D2 = 0.61 ft

A)  Flow Area A2 = 1.5 sq ft

B)  Top Width of Swale WT = 4.9 ft

C) Froude Number (0.50 maximum) F = 0.17

D)  Hydraulic Radius RH = 0.30

E)  Velocity-Hydraulic Radius Product for Vegetal Retardance VR = 0.16

F)  Manning's n (based on SCS vegetal retardance curve D for sodded grass) n = 0.151

G)  Cumulative Height of Grade Control Structures Required HD = 0.00 ft

AN UNDERDRAIN IS

8. Underdrain REQUIRED IF THE

  (Is an underdrain necessary?) DESIGN SLOPE < 2.0%

9. Soil Preparation

(Describe soil amendment)

10. Irrigation

Notes:

Design Procedure Form:  Grass Swale (GS)

AMC

HKS

May 8, 2023

Outlook Powers & Grinnell

Swale in Basin E

UD-BMP (Version 3.07, March 2018)

Choose One

Temporary Permanent

Choose One

Grass From Seed Grass From Sod

Choose One

YES NO

UD-BMP_v3.07 - Swale in Basin E.xlsm, GS 5/8/2023, 10:23 AM



Sheet 1 of 1

Designer:

Company:

Date:

Project:

Location:

1. Design Discharge for 2-Year Return Period Q2 = 1.33 cfs

2. Hydraulic Residence Time

A)  : Length of Grass Swale LS = 175.7 ft

B)  Calculated Residence Time (based on design velocity below) THR= 6.8  minutes

3. Longitudinal Slope (vertical distance per unit horizontal)

A)  Available Slope (based on site constraints) Savail = 0.005 ft / ft

B)  Design Slope SD = 0.005 ft / ft

4. Swale Geometry

A)  Channel Side Slopes (Z = 4 min., horiz. distance per unit vertical) Z = 4.00 ft / ft

B)  Bottom Width of Swale (enter 0 for triangular section) WB = 0.00 ft

5. Vegetation

A)  Type of Planting (seed vs. sod, affects vegetal retardance factor)

6. Design Velocity (0.586 ft / s maximum for desirable 5-minute residence time) V2 = 0.43 ft / s

7. Design Flow Depth (1 foot maximum) D2 = 0.88 ft

A)  Flow Area A2 = 3.1 sq ft

B)  Top Width of Swale WT = 7.0 ft

C) Froude Number (0.50 maximum) F = 0.11

D)  Hydraulic Radius RH = 0.43

E)  Velocity-Hydraulic Radius Product for Vegetal Retardance VR = 0.18

F)  Manning's n (based on SCS vegetal retardance curve D for sodded grass) n = 0.139

G)  Cumulative Height of Grade Control Structures Required HD = 0.00 ft

AN UNDERDRAIN IS

8. Underdrain REQUIRED IF THE

  (Is an underdrain necessary?) DESIGN SLOPE < 2.0%

9. Soil Preparation

(Describe soil amendment)

10. Irrigation

Notes:

Design Procedure Form:  Grass Swale (GS)

AMC

HKS

May 8, 2023

Outlook Powers & Grinnell

Swale in Basin M

UD-BMP (Version 3.07, March 2018)

Choose One

Temporary Permanent

Choose One

Grass From Seed Grass From Sod

Choose One

YES NO

UD-BMP_v3.07 - Swale in Basin M.xlsm, GS 5/8/2023, 10:28 AM



Sheet 1 of 1

Designer:

Company:

Date:

Project:

Location:

1. Design Discharge for 2-Year Return Period Q2 = 1.96 cfs

2. Hydraulic Residence Time

A)  : Length of Grass Swale LS = 420.2 ft

B)  Calculated Residence Time (based on design velocity below) THR= 7.5  minutes

3. Longitudinal Slope (vertical distance per unit horizontal)

A)  Available Slope (based on site constraints) Savail = 0.032 ft / ft

B)  Design Slope SD = 0.030 ft / ft

4. Swale Geometry

A)  Channel Side Slopes (Z = 4 min., horiz. distance per unit vertical) Z = 5.00 ft / ft

B)  Bottom Width of Swale (enter 0 for triangular section) WB = 4.00 ft

5. Vegetation

A)  Type of Planting (seed vs. sod, affects vegetal retardance factor)

6. Design Velocity (1 ft / s maximum) V2 = 0.94 ft / s

7. Design Flow Depth (1 foot maximum) D2 = 0.36 ft

A)  Flow Area A2 = 2.1 sq ft

B)  Top Width of Swale WT = 7.6 ft

C) Froude Number (0.50 maximum) F = 0.32

D)  Hydraulic Radius RH = 0.27

E)  Velocity-Hydraulic Radius Product for Vegetal Retardance VR = 0.26

F)  Manning's n (based on SCS vegetal retardance curve D for sodded grass) n = 0.117

G)  Cumulative Height of Grade Control Structures Required HD = 0.70 ft

8. Underdrain

  (Is an underdrain necessary?)

9. Soil Preparation

(Describe soil amendment)

10. Irrigation

Notes:

Design Procedure Form:  Grass Swale (GS)

AMC

HKS

May 8, 2023

Outlook Powers & Grinnell

Swale in Basin P - East

UD-BMP (Version 3.07, March 2018)

Choose One

Temporary Permanent

Choose One

Grass From Seed Grass From Sod

Choose One

YES NO

UD-BMP_v3.07 - Swale in Basin P - East.xlsm, GS 5/8/2023, 10:33 AM



Sheet 1 of 1

Designer:

Company:

Date:

Project:

Location:

1. Design Discharge for 2-Year Return Period Q2 = 1.96 cfs

2. Hydraulic Residence Time

A)  : Length of Grass Swale LS = 147.4 ft

B)  Calculated Residence Time (based on design velocity below) THR= 2.8  minutes

3. Longitudinal Slope (vertical distance per unit horizontal)

A)  Available Slope (based on site constraints) Savail = 0.026 ft / ft

B)  Design Slope SD = 0.025 ft / ft

4. Swale Geometry

A)  Channel Side Slopes (Z = 4 min., horiz. distance per unit vertical) Z = 5.00 ft / ft

B)  Bottom Width of Swale (enter 0 for triangular section) WB = 4.00 ft

5. Vegetation

A)  Type of Planting (seed vs. sod, affects vegetal retardance factor)

6. Design Velocity (0.491 ft / s maximum for desirable 5-minute residence time) V2 = 0.87 ft / s

7. Design Flow Depth (1 foot maximum) D2 = 0.38 ft

A)  Flow Area A2 = 2.2 sq ft

B)  Top Width of Swale WT = 7.8 ft

C) Froude Number (0.50 maximum) F = 0.29

D)  Hydraulic Radius RH = 0.28

E)  Velocity-Hydraulic Radius Product for Vegetal Retardance VR = 0.25

F)  Manning's n (based on SCS vegetal retardance curve D for sodded grass) n = 0.118

G)  Cumulative Height of Grade Control Structures Required HD = 0.10 ft

8. Underdrain

  (Is an underdrain necessary?)

9. Soil Preparation

(Describe soil amendment)

10. Irrigation

Notes:

Design Procedure Form:  Grass Swale (GS)

AMC

HKS

May 8, 2023

Outlook Powers & Grinnell

Swale in Basin P - West

UD-BMP (Version 3.07, March 2018)

Choose One

Temporary Permanent

Choose One

Grass From Seed Grass From Sod

Choose One

YES NO

UD-BMP_v3.07 - Swale in Basin P - West.xlsm, GS 5/8/2023, 10:36 AM



Scenario:  100-YR

Active Scenario:  100-YR

Powers & Grinnell StormCAD.stsw

EX V-4

F-3 

A-3
7 
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76 Watertown Road, Suite 2D  Thomaston, CT 06787  
USA  +1-203-755-1666

5/8/2023
Bentley Systems, Inc.  Haestad Methods Solution CenterPowers & Grinnell StormCAD.stsw



FlexTable: Conduit Table

Active Scenario:  5-YR

Powers & Grinnell StormCAD.stsw

Froude 
Number 
(Normal)

Hydraulic 
Grade Line 

(Out)
(ft)

Hydraulic 
Grade Line 

(In)
(ft)

Velocity
(ft/s)

Capacity (Full 
Flow)
(cfs)

Flow
(cfs)

Slope 
(Calculated)

(ft/ft)

Invert 
(Stop)

(ft)

Invert (Start)
(ft)

Length 
(Unified)

(ft)

Manning's nDiameter
(in)

Stop NodeStart NodeLabel

1.2575,885.335,885.347.4778.1528.340.0055,881.915,882.0425.30.01242.0A1A2A-1

2.9055,892.765,894.4312.9676.7918.960.0305,891.795,892.9538.80.01230.0A2A3A-2

1.1125,894.555,894.946.7231.5718.970.0055,893.155,893.4661.40.01230.0A3A4A-3

1.0995,895.075,895.346.6731.2618.970.0055,893.665,893.8640.40.01230.0A4A5A-4

1.1755,895.265,895.516.4532.1915.130.0055,894.045,894.2030.50.01230.0A5A6A-5

1.4275,897.965,900.036.4821.948.190.0085,897.115,899.01237.10.01224.0A6A7A-6

1.4405,899.965,901.506.1221.896.660.0085,899.205,900.59174.10.01224.0A7A8A-7

0.9915,901.995,902.364.888.045.400.0055,901.095,901.4674.20.01218.0A8A9A-8

1.3765,904.565,906.145.0810.193.130.0085,903.995,905.47184.50.01218.0A9A10A-9

(N/A)5,881.235,890.280.00347.770.000.0505,881.235,890.28181.20.01248.0A43A74A-37

(N/A)5,879.505,880.700.00163.570.000.0115,879.505,880.70108.60.01248.0A44A43A-38

(N/A)5,878.015,879.300.00109.960.000.0055,878.015,879.30258.30.01248.0A45A44A-39

(N/A)5,876.955,877.810.00110.150.000.0055,876.955,877.81171.60.01248.0A73A45A-40

(N/A)5,874.885,875.040.00153.980.000.0105,874.885,875.0416.30.01248.0EX V-3A73A-62

(N/A)5,890.485,890.780.00220.080.000.0205,890.485,890.7815.00.01248.0A74A47A-63

1.8425,896.935,897.647.4813.905.710.0155,896.235,896.7232.90.01218.0A82A81A-68

1.2365,885.365,885.371.4651.4110.340.0055,882.145,882.2725.70.01236.0A2B1B-1

1.1785,885.375,885.381.6731.178.200.0055,882.375,882.5026.40.01230.0B1B2B-2

1.1885,885.385,885.405.1431.366.960.0055,882.605,883.0794.30.01230.0B2B3B-3

1.1855,885.405,885.405.1331.286.970.0055,883.175,883.3230.30.01230.0B3B4B-4

1.0885,885.405,885.463.888.032.200.0055,883.325,884.05146.40.01218.0B4B5B-5

1.0985,885.495,885.493.318.091.230.0055,884.155,884.5375.20.01218.0B5B6B-6

2.6425,892.805,894.897.9319.462.930.0295,892.415,894.2462.60.01218.0B1C1C-1

1.5355,892.045,892.244.6711.301.790.0105,891.625,891.7412.20.01218.0B2D1D-1

(N/A)5,874.255,874.780.00101.570.000.0045,874.055,874.78171.30.01248.0V1EX V-3EX V-2

0.9865,874.055,874.252.07100.340.500.0045,873.845,874.0550.50.01248.0EX V2V1EX V-3

0.9395,873.945,874.052.0095.300.500.0045,873.745,873.8426.70.01248.0Existing OutfallEX V2EX V-4

1.0435,885.555,885.634.4215.864.770.0055,884.805,884.8612.20.01324.0B4F1F-1

1.1525,885.705,885.934.4517.403.860.0055,884.965,885.2455.50.01224.0F1F2F-2

1.0835,886.035,886.512.768.100.660.0055,885.445,886.21152.00.01218.0F2F3F-3

1.0745,886.705,886.892.748.030.660.0055,886.415,886.5936.20.01218.0F3F4F-4

1.5065,897.215,898.046.2111.414.900.0105,896.525,897.1966.70.01218.0A5G1G-1

3.0905,897.955,900.679.7522.734.100.0405,897.525,899.8959.40.01218.0G1G2G-2

1.8815,900.755,902.316.8513.924.100.0155,900.195,901.5389.60.01218.0G2G3G-3

1.0265,902.455,902.544.357.823.640.0055,901.735,901.8116.90.01218.0G3G4G-4

1.0665,902.675,903.114.288.023.190.0055,902.015,902.4384.60.01218.0G4G5G-5

1.0915,903.165,903.413.868.062.150.0055,902.635,902.8645.90.01218.0G5G6G-6

1.5765,902.545,903.793.4612.080.550.0115,902.215,903.52116.20.01218.0G4H1H-1

1.5495,903.125,903.974.3311.471.330.0105,902.635,903.5489.60.01218.0G5J1J-1

1.0895,904.155,904.563.368.011.330.0055,903.745,904.1378.60.01218.0J1J2J-2

1.0785,904.755,904.963.337.931.330.0055,904.335,904.5341.20.01218.0J2J3J-3

1.0965,895.555,895.555.5217.338.690.0055,894.265,894.308.00.01224.0A6K1K-1

1.1405,895.605,895.594.7317.304.870.0055,894.505,894.6428.10.01224.0K1K2K-2

1.0915,900.045,900.043.698.031.850.0055,899.215,899.3630.20.01218.0A7L1L-1
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FlexTable: Conduit Table

Active Scenario:  5-YR

Powers & Grinnell StormCAD.stsw

Froude 
Number 
(Normal)

Hydraulic 
Grade Line 

(Out)
(ft)

Hydraulic 
Grade Line 

(In)
(ft)

Velocity
(ft/s)

Capacity (Full 
Flow)
(cfs)

Flow
(cfs)

Slope 
(Calculated)

(ft/ft)

Invert 
(Stop)

(ft)

Invert (Start)
(ft)

Length 
(Unified)

(ft)

Manning's nDiameter
(in)

Stop NodeStart NodeLabel

1.2145,902.915,903.573.988.931.850.0065,902.455,903.0699.10.01218.0A8M1M-1

1.4385,903.825,904.904.5010.571.850.0095,903.405,904.39114.70.01218.0M1M2M-2

2.5875,904.805,906.896.8919.251.850.0295,904.495,906.3866.00.01218.0M2M3M-3

3.1355,903.575,904.177.9223.511.850.0435,903.245,903.669.80.01218.0M1N1N-1

1.0035,902.375,902.814.127.593.220.0045,901.665,902.13105.70.01218.0A9P1P-1

1.0975,902.835,903.053.778.081.960.0055,902.335,902.5237.70.01218.0P1P2P-2

2.4605,903.045,903.436.0218.501.290.0265,902.745,903.009.80.01218.0P1Q1Q-1

2.3855,894.485,895.473.7619.740.230.0305,893.685,895.2953.50.01218.0A3R1R-1

1.0905,886.635,887.303.188.041.090.0055,886.265,886.91130.10.01218.0B3T1T-1

2.0825,877.375,877.764.1516.310.500.0215,877.195,877.5015.10.01218.0V1
Outlet 
Structure

V-1
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Profile Report

Engineering Profile - Grinnell Inlet (Powers & Grinnell StormCAD.stsw)

Active Scenario:  5-YR

Powers & Grinnell StormCAD.stsw

5,895.00

5,900.00

5,905.00

-0+50 0+00 0+50

Station (ft)

E
le

va
tio

n
 (
ft)

A81
Rim: 5,902.75 ft
Invert: 5,896.72 ft

A82
Rim: 5,897.73 ft
Invert: 5,896.23 ft

A-68: 32.9 ft @ 0.015 ft/ftCircle - 18.0 in 
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Profile Report

Engineering Profile - Stormline A (Powers & Grinnell StormCAD.stsw)

Active Scenario:  5-YR

Powers & Grinnell StormCAD.stsw

5,880.00

5,885.00

5,890.00

5,895.00

5,900.00

5,905.00

5,910.00

5,915.00

-0+50 0+00 0+50 1+00 1+50 2+00 2+50 3+00 3+50 4+00 4+50 5+00 5+50 6+00 6+50 7+00 7+50 8+00 8+50 9+00

Station (ft)

E
le

va
tio

n
 (
ft)

A2 
Rim: 5,897.35 ft
Invert: 5,882.04 ft

A3 
Rim: 5,898.19 ft
Invert: 5,892.95 ft

A4 
Rim: 5,899.91 ft
Invert: 5,893.46 ft

A5 
Rim: 5,901.06 ft
Invert: 5,893.86 ft

A6 
Rim: 5,902.20 ft
Invert: 5,894.20 ft

A7 
Rim: 5,904.28 ft
Invert: 5,899.01 ft

A8 
Rim: 5,906.99 ft
Invert: 5,900.59 ft

A9 
Rim: 5,907.91 ft
Invert: 5,901.46 ft

A10 
Rim: 5,910.76 ft
Invert: 5,905.47 ft

A1
Rim: 5,885.41 ft
Invert: 5,881.91 ft

A-9 : 184.5 ft @ 0.008 ft/ftCircle - 18.0 in RCP

A-1 : 25.3 ft @ 0.005 ft/ft
Circle - 42.0 in RCP

A-2 : 38.8 f t @ 0.030 ft/ft

Circle - 30.0 in RCP

A-3 : 61.4 ft @ 0.005 ft/ft
Circle - 30.0 in RCP

A-4  : 40.4 ft @ 0.005 ft/ft
Circle - 30.0  in RCP

A-5 : 30.5 ft @ 0.005 ft/ft
Circle - 30.0 in  RCP

A-6 : 237.1 ft @ 0.008 ft/ftCircle - 24.0 in RCP

A-7 : 174.1 ft @ 0.008 ft/ftCircle - 24.0 in RCP

A-8 : 74.2 ft @ 0.005 ft/ft
Circle - 18.0 in RCP
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Profile Report

Engineering Profile - Stormline B (Powers & Grinnell StormCAD.stsw)

Active Scenario:  5-YR

Powers & Grinnell StormCAD.stsw

5,880.00

5,885.00

5,890.00

5,895.00

5,900.00

-0+50 0+00 0+50 1+00 1+50 2+00 2+50 3+00 3+50 4+00 4+50

Station (ft)

E
le

va
tio

n
 (
ft)

B5
Rim: 5,887.91 ft
Invert: 5,884.05 ft

B6
Rim: 5,888.20 ft
Invert: 5,884.53 ft

B3 
Rim: 5,894.16 ft
Invert: 5,883.07 ft

B2 
Rim: 5,896.18 ft
Invert: 5,882.50 ft

B1 
Rim: 5,896.80 ft
Invert: 5,882.27 ft

A2 
Rim: 5,897.35 ft
Invert: 5,882.04 ft

B4
Rim: 5,892.87 ft
Invert: 5,883.32 ft

A1
Rim: 5,885.41 ft
Invert: 5,881.91 ft

B-6: 75.2 ft @ 0.005 ft/ft
Circle - 18.0 in RCP B-3 : 94.3 ft @ 0.005 ft/ft

Circle - 30.0 in RCP
B-2 : 26.4 ft @ 0.005 ft/ft

Circle - 30.0 in RCP

B-1 : 25.7 ft @ 0.005 ft/ft
Circle - 36.0 in RCP

A-1 : 25.3 ft @ 0.005 ft/ft
Circle - 42.0 in RCP

B-4: 30.3 ft @ 0.005 ft/ft
Circle - 30.0 in RCP

B-5: 146.4 ft @ 0.005 ft/ft
Circle - 18.0 in RCP
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Profile Report

Engineering Profile - Stormline C (Powers & Grinnell StormCAD.stsw)

Active Scenario:  5-YR

Powers & Grinnell StormCAD.stsw

5,880.00

5,885.00

5,890.00

5,895.00

5,900.00

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

Station (ft)

E
le

va
tio

n
 (

ft)

B1 
Rim: 5,896.80 ft
Invert: 5,882.27 ft

A2 
Rim: 5,897.35 ft
Invert: 5,882.04 ft

C1 
Rim: 5,899.08 ft
Invert: 5,894.24 ft

A1
Rim: 5,885.41 ft
Invert: 5,881.91 ft

B-1 : 25.7 ft @ 0.005 ft/ft
Circle - 36.0 in RCP A-1 : 25.3 ft @ 0.005 ft/ft

Circle - 42.0 in RCP

C-1 : 62.6 ft @ 0.029 ft/ft

Circle - 18.0 in RCP
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Profile Report

Engineering Profile - Stormline D (Powers & Grinnell StormCAD.stsw)

Active Scenario:  5-YR

Powers & Grinnell StormCAD.stsw

5,880.00

5,885.00

5,890.00

5,895.00

5,900.00

-0+50 0+00 0+50

Station (ft)

E
le

va
tio

n
 (

ft)

B2 
Rim: 5,896.18 ft
Invert: 5,882.50 ft

D1 
Rim: 5,896.59 ft
Invert: 5,891.74 ft

D-1 : 12.2 ft @ 0.010 ft/ftCircle - 18.0 in RCP
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Profile Report

Engineering Profile - Stormline F (Powers & Grinnell StormCAD.stsw)

Active Scenario:  5-YR

Powers & Grinnell StormCAD.stsw

5,880.00

5,885.00

5,890.00

5,895.00

-0+50 0+00 0+50 1+00 1+50 2+00 2+50 3+00

Station (ft)

E
le

va
tio

n
 (

ft)

F2 
Rim: 5,889.73 ft
Invert: 5,885.24 ft

F4 
Rim: 5,890.90 ft
Invert: 5,886.59 ft

F3 
Rim: 5,891.29 ft
Invert: 5,886.21 ft

F1 
Rim: 5,891.85 ft
Invert: 5,884.86 ft

B3 
Rim: 5,894.16 ft
Invert: 5,883.07 ft

B4
Rim: 5,892.87 ft
Invert: 5,883.32 ft

F-3 : 152.0 ft @ 0.005 ft/ft
Circle - 18.0 in RCP

F-4 : 36.2 ft @ 0.005 ft/ft
Circle - 18.0 in RCP F-2 : 55.5 ft @ 0.005 ft/ft

Circle - 24.0 in RCP

F-1: 12.2 ft @ 0.005 ft/ft
Circle - 24.0 in  

B-4: 30.3 ft @ 0.005 ft/ft
Circle - 30.0 in RCP
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Profile Report

Engineering Profile - Stormline G (Powers & Grinnell StormCAD.stsw)

Active Scenario:  5-YR

Powers & Grinnell StormCAD.stsw

5,880.00

5,885.00

5,890.00

5,895.00

5,900.00

5,905.00

5,910.00

-0+50 0+00 0+50 1+00 1+50 2+00 2+50 3+00 3+50 4+00 4+50 5+00 5+50

Station (ft)

E
le

va
tio

n
 (

ft)

A2 
Rim: 5,897.35 ft
Invert: 5,882.04 ft

A3 
Rim: 5,898.19 ft
Invert: 5,892.95 ft

A4 
Rim: 5,899.91 ft
Invert: 5,893.46 ft

A5 
Rim: 5,901.06 ft
Invert: 5,893.86 ft

G1 
Rim: 5,901.69 ft
Invert: 5,897.19 ft

G2 
Rim: 5,904.05 ft
Invert: 5,899.89 ft

G6 
Rim: 5,906.55 ft
Invert: 5,902.86 ft

G4 
Rim: 5,907.19 ft
Invert: 5,901.81 ft

G5 
Rim: 5,907.31 ft
Invert: 5,902.43 ft

G3 
Rim: 5,907.83 ft
Invert: 5,901.53 ft

A1
Rim: 5,885.41 ft
Invert: 5,881.91 ft

A-1 : 25.3 ft @ 0.005 ft/ft
Circle - 42.0 in RCP

A-2 : 38.8 ft @ 0.030 ft/ft

Circle - 30.0 in RCP

A-3 : 61.4 ft @ 0.005 ft/ft
Circle - 30.0 in RCP

A-4 : 40.4 ft @ 0.005 ft/ft
C ircle - 30.0 in RCP

G-1 : 66.7 ft @ 0.010 ft/ftCircle - 18.0 in RCP

G-2 : 59.4 ft @ 0.040 ft/ft

Circle - 18.0 in RCP

G-5 : 84.6 ft @ 0.005 ft/ft
Circle - 18.0 in RCP

G-6 : 45.9 ft @ 0.005 ft/ft
Circle - 18.0 in RCP

G-3 : 89.6 ft @ 0.015 ft/ftCircle - 18.0 in RCP
G-4 : 16.9 ft @ 0.005 ft/ft

Circle - 18.0 in RCP
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Profile Report

Engineering Profile - Stormline H (Powers & Grinnell StormCAD.stsw)

Active Scenario:  5-YR

Powers & Grinnell StormCAD.stsw

5,900.00

5,905.00

5,910.00

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

Station (ft)

E
le

va
tio

n
 (

ft)

G4 
Rim: 5,907.19 ft
Invert: 5,901.81 ft

H1 
Rim: 5,907.84 ft
Invert: 5,903.52 ft

H-1 : 116.2 ft @ 0.011 ft/ftCircle - 18.0 in RCP
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Profile Report

Engineering Profile - Stormline J (Powers & Grinnell StormCAD.stsw)

Active Scenario:  5-YR

Powers & Grinnell StormCAD.stsw

5,900.00

5,905.00

5,910.00

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

Station (ft)

E
le

va
tio

n
 (

ft)

G5 
Rim: 5,907.31 ft
Invert: 5,902.43 ft

J3 
Rim: 5,908.75 ft
Invert: 5,904.53 ft

J2 
Rim: 5,909.15 ft
Invert: 5,904.13 ft

J1  
Rim: 5,909.83 ft
Invert: 5,903.54 ft

J-3 : 41.2 ft @ 0.005 ft/ft
Circle - 18.0 in RCP

J-1 : 89.6 ft @ 0.010 ft/ftCircle - 18.0 in RCP

J-2 : 78.6 ft @ 0.005 ft/ft
Circle - 18.0 in RCP
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Profile Report

Engineering Profile - Stormline K (Powers & Grinnell StormCAD.stsw)

Active Scenario:  5-YR

Powers & Grinnell StormCAD.stsw

5,890.00

5,895.00

5,900.00

5,905.00

-0+50 0+00 0+50

Station (ft)

E
le

va
tio

n
 (
ft)

K2
Rim: 5,898.28 ft
Invert: 5,894.64 ft

K1 
Rim: 5,900.57 ft
Invert: 5,894.30 ft

A6 
Rim: 5,902.20 ft
Invert: 5,894.20 ft

K-2 : 28.1 ft @ 0.005 ft/ft
Circle - 24.0 in RCP

K-1 : 8.0 ft @ 0.005 ft/ftCircle - 24.0 in RCP
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Profile Report

Engineering Profile - Stormline L (Powers & Grinnell StormCAD.stsw)

Active Scenario:  5-YR

Powers & Grinnell StormCAD.stsw

5,895.00

5,900.00

5,905.00

-0+50 0+00 0+50

Station (ft)

E
le

va
tio

n
 (

ft)

L1 
Rim: 5,903.12 ft
Invert: 5,899.36 ft

A7 
Rim: 5,904.28 ft
Invert: 5,899.01 ft

L-1 : 30.2 ft @ 0.005 ft/ft
Circle - 18.0 in RCP

Page 1 of 176 Watertown Road, Suite 2D  Thomaston, CT 06787  USA  +1-203-
755-1666

5/7/2023

StormCAD
[10.03.04.53]Bentley Systems, Inc.  Haestad Methods Solution CenterPowers & Grinnell StormCAD.stsw



Profile Report

Engineering Profile - Stormline M (Powers & Grinnell StormCAD.stsw)

Active Scenario:  5-YR

Powers & Grinnell StormCAD.stsw

5,900.00

5,905.00

5,910.00

5,915.00

-0+50 0+00 0+50 1+00 1+50 2+00 2+50 3+00
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E
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n
 (

ft)

A8 
Rim: 5,906.99 ft
Invert: 5,900.59 ft

M1 
Rim: 5,907.57 ft
Invert: 5,903.06 ft

M2 
Rim: 5,908.71 ft
Invert: 5,904.39 ft

M3 
Rim: 5,910.68 ft
Invert: 5,906.38 ft

M-2 : 114.7 ft @ 0.009 ft/ftCircle - 18.0 in RCP

M-3 : 66.0 ft @ 0.029 ft/ft

Circle - 18.0 in RCP

M-1 : 99.1 ft @ 0.006 ft/ft
Circle - 18.0 in RCP
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Profile Report

Engineering Profile - Stormline N (Powers & Grinnell StormCAD.stsw)

Active Scenario:  5-YR

Powers & Grinnell StormCAD.stsw

5,900.00

5,905.00

5,910.00

-0+50 0+00 0+50
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E
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n
 (

ft)

M1 
Rim: 5,907.57 ft
Invert: 5,903.06 ft

N1 
Rim: 5,907.98 ft
Invert: 5,903.66 ft

N-1 : 9.8 ft @
 0.043 ft/ft

Circle - 18.0 in RCP
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Profile Report

Engineering Profile - Stormline P (Powers & Grinnell StormCAD.stsw)

Active Scenario:  5-YR

Powers & Grinnell StormCAD.stsw

5,900.00
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-0+50 0+00 0+50
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P2 
Rim: 5,906.17 ft
Invert: 5,902.52 ft

P1 
Rim: 5,907.28 ft
Invert: 5,902.13 ft

P-2 : 37.7 ft @ 0.005 ft/ft
Circle - 18.0 in RCP
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Profile Report

Engineering Profile - Stormline Q (Powers & Grinnell StormCAD.stsw)

Active Scenario:  5-YR

Powers & Grinnell StormCAD.stsw

5,900.00

5,905.00

5,910.00

-0+50 0+00 0+50
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E
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n
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ft)

P1 
Rim: 5,907.28 ft
Invert: 5,902.13 ft

Q1 
Rim: 5,907.38 ft
Invert: 5,903.00 ft

Q-1 : 9.8 ft @ 0.026 ft/ft

Circle - 18.0 in RCP
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Profile Report

Engineering Profile - Stormline R (Powers & Grinnell StormCAD.stsw)

Active Scenario:  5-YR

Powers & Grinnell StormCAD.stsw

5,890.00

5,895.00

5,900.00

5,905.00

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

Station (ft)

E
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tio

n
 (

ft)
A3 
Rim: 5,898.19 ft
Invert: 5,892.95 ft

R1 
Rim: 5,900.66 ft
Invert: 5,895.29 ft

R-1 : 53.5 ft @ 0.030 ft/ft

Circle - 18.0 in RCP

Page 1 of 176 Watertown Road, Suite 2D  Thomaston, CT 06787  USA  +1-203-
755-1666

5/7/2023

StormCAD
[10.03.04.53]Bentley Systems, Inc.  Haestad Methods Solution CenterPowers & Grinnell StormCAD.stsw



Profile Report

Engineering Profile - Stormline T (Powers & Grinnell StormCAD.stsw)

Active Scenario:  5-YR

Powers & Grinnell StormCAD.stsw
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E
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n
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ft)

T1 
Rim: 5,890.68 ft
Invert: 5,886.91 ft

B3 
Rim: 5,894.16 ft
Invert: 5,883.07 ft

T-1 : 130.1 ft @ 0.005 ft/ft
Circle - 18.0 in RCP
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Profile Report

Engineering Profile - Stormline V (Powers & Grinnell StormCAD.stsw)

Active Scenario:  5-YR

Powers & Grinnell StormCAD.stsw

5,865.00

5,870.00

5,875.00

5,880.00

5,885.00

5,890.00

5,895.00

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

Station (ft)

E
le
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tio

n
 (

ft)

Outlet Structure
Rim: 5,886.25 ft
Invert: 5,877.50 ft

V1
Rim: 5,889.94 ft
Invert: 5,865.16 ft

EX V2
Rim: 5,891.74 ft
Invert: 5,873.84 ft

Existing Outfall
Rim: 5,889.17 ft
Invert: 5,873.74 ft

EX V-4: 26.7 ft @ 0.004 ft/ft
Circle - 48.0 in  

V-1: 15.1 ft @ 0.021 ft/ft
Circle - 18.0 in  

EX V-3: 50.5 ft @ 0.004 ft/ft
Circle - 48.0 in Concrete
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FlexTable: Conduit Table

Active Scenario:  100-YR

Powers & Grinnell StormCAD.stsw

Froude 
Number 
(Normal)

Hydraulic 
Grade Line 

(Out)
(ft)

Hydraulic 
Grade Line 

(In)
(ft)

Velocity
(ft/s)

Capacity (Full 
Flow)
(cfs)

Flow
(cfs)

Slope 
(Calculated)

(ft/ft)

Invert 
(Stop)

(ft)

Invert (Start)
(ft)

Length 
(Unified)

(ft)

Manning's nDiameter
(in)

Stop NodeStart NodeLabel

1.0995,887.785,887.866.4278.1561.810.0055,881.915,882.0425.30.01242.0A1A2A-1

2.7125,893.455,895.1816.3176.7945.520.0305,891.795,892.9538.80.01230.0A2A3A-2

0.9675,895.335,896.058.6731.5742.570.0055,893.155,893.4661.40.01230.0A3A4A-3

0.9675,896.095,896.478.6731.2642.570.0055,893.665,893.8640.40.01230.0A4A5A-4

0.7895,896.485,896.657.0832.1934.730.0055,894.045,894.2030.50.01230.0A5A6A-5

1.1065,898.685,900.657.9521.9421.020.0085,897.115,899.01237.10.01224.0A6A7A-6

1.2115,900.615,902.147.8121.8918.470.0085,899.205,900.59174.10.01224.0A7A8A-7

1.2185,902.495,903.838.468.0414.950.0055,901.095,901.4674.20.01218.0A8A9A-8

1.0195,905.205,906.696.5810.1910.060.0085,903.995,905.47184.50.01218.0A9A10A-9

4.0085,883.035,893.6425.40347.77125.000.0505,881.235,890.28181.20.01248.0A43A74A-37

1.6695,883.405,884.0614.34163.57125.000.0115,879.505,880.70108.60.01248.0A44A43A-38

0.8775,881.765,883.369.95109.96125.000.0055,878.015,879.30258.30.01248.0A45A44A-39

0.8775,880.315,881.599.95110.15125.000.0055,876.955,877.81171.60.01248.0A73A45A-40

1.5345,879.405,879.519.95153.98125.000.0105,874.885,875.0416.30.01248.0EX V-3A73A-62

2.4195,893.375,894.1418.07220.08125.000.0205,890.485,890.7815.00.01248.0A74A47A-63

1.6525,897.265,897.978.6513.9010.530.0155,896.235,896.7232.90.01218.0A82A81A-68

1.2055,888.175,888.202.9951.4121.160.0055,882.145,882.2725.70.01236.0A2B1B-1

1.1195,888.215,888.243.4231.1716.810.0055,882.375,882.5026.40.01230.0B1B2B-2

1.1485,888.275,888.372.9431.3614.410.0055,882.605,883.0794.30.01230.0B2B3B-3

1.1485,888.385,888.412.8431.2813.960.0055,883.175,883.3230.30.01230.0B3B4B-4

1.0145,888.415,888.682.758.034.860.0055,883.325,884.05146.40.01218.0B4B5B-5

1.0825,887.915,887.961.648.092.890.0055,884.155,884.5375.20.01218.0B5B6B-6

2.6275,892.995,895.189.6819.465.950.0295,892.415,894.2462.60.01218.0B1C1C-1

1.5255,892.225,892.455.6111.303.440.0105,891.625,891.7412.20.01218.0B2D1D-1

0.8775,878.205,879.309.95101.57125.000.0045,874.055,874.78171.30.01248.0V1EX V-3EX V-2

0.9535,877.795,878.1810.81100.34135.800.0045,873.845,874.0550.50.01248.0EX V2V1EX V-3

0.9535,877.215,877.6410.8195.30135.800.0045,873.745,873.8426.70.01248.0Existing OutfallEX V2EX V-4

0.9855,888.415,888.432.9015.869.100.0055,884.805,884.8612.20.01324.0B4F1F-1

1.1195,888.495,888.542.3817.407.470.0055,884.965,885.2455.50.01224.0F1F2F-2

1.1005,888.615,888.630.748.101.310.0055,885.445,886.21152.00.01218.0F2F3F-3

1.0915,888.635,888.630.748.031.310.0055,886.415,886.5936.20.01218.0F3F4F-4

1.2645,897.615,898.417.2811.4110.030.0105,896.525,897.1966.70.01218.0A5G1G-1

3.0395,898.745,901.0111.8922.738.370.0405,897.525,899.8959.40.01218.0G1G2G-2

1.7585,901.035,902.658.2413.928.370.0155,900.195,901.5389.60.01218.0G2G3G-3

0.8175,902.865,902.965.047.827.420.0055,901.735,901.8116.90.01218.0G3G4G-4

0.9335,902.995,903.455.048.026.420.0055,902.015,902.4384.60.01218.0G4G5G-5

1.0445,903.465,903.644.598.064.130.0055,902.635,902.8645.90.01218.0G5G6G-6

1.6255,902.965,903.934.3512.081.190.0115,902.215,903.52116.20.01218.0G4H1H-1

1.5565,903.465,904.185.3811.472.840.0105,902.635,903.5489.60.01218.0G5J1J-1

1.0735,904.365,904.774.158.012.840.0055,903.745,904.1378.60.01218.0J1J2J-2

1.0615,904.955,905.174.117.932.840.0055,904.335,904.5341.20.01218.0J2J3J-3

0.8405,896.745,896.785.4617.3317.150.0055,894.265,894.308.00.01224.0A6K1K-1

1.0845,896.885,896.922.9817.309.370.0055,894.505,894.6428.10.01224.0K1K2K-2

1.0295,900.685,900.714.658.034.430.0055,899.215,899.3630.20.01218.0A7L1L-1
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FlexTable: Conduit Table

Active Scenario:  100-YR

Powers & Grinnell StormCAD.stsw

Froude 
Number 
(Normal)

Hydraulic 
Grade Line 

(Out)
(ft)

Hydraulic 
Grade Line 

(In)
(ft)

Velocity
(ft/s)

Capacity (Full 
Flow)
(cfs)

Flow
(cfs)

Slope 
(Calculated)

(ft/ft)

Invert 
(Stop)

(ft)

Invert (Start)
(ft)

Length 
(Unified)

(ft)

Manning's nDiameter
(in)

Stop NodeStart NodeLabel

1.1875,903.105,903.784.758.933.520.0065,902.455,903.0699.10.01218.0A8M1M-1

1.4215,904.005,905.115.3810.573.520.0095,903.405,904.39114.70.01218.0M1M2M-2

2.6175,904.925,907.108.2919.253.520.0295,904.495,906.3866.00.01218.0M2M3M-3

3.1915,903.725,904.389.5623.513.520.0435,903.245,903.669.80.01218.0M1N1N-1

0.8135,903.905,904.303.967.597.000.0045,901.665,902.13105.70.01218.0A9P1P-1

1.0335,904.355,904.412.588.084.560.0055,902.335,902.5237.70.01218.0P1P2P-2

2.5075,904.385,904.387.3018.502.490.0265,902.745,903.009.80.01218.0P1Q1Q-1

2.4765,895.345,895.534.5419.740.430.0305,893.685,895.2953.50.01218.0A3R1R-1

1.0825,888.455,888.521.488.042.610.0055,886.265,886.91130.10.01218.0B3T1T-1

2.0185,878.225,878.769.8716.3110.800.0215,877.195,877.5015.10.01218.0V1
Outlet 
Structure

V-1
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Profile Report

Engineering Profile - Grinnell Inlet (Powers & Grinnell StormCAD.stsw)

Active Scenario:  100-YR

Powers & Grinnell StormCAD.stsw
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-0+50 0+00 0+50

Station (ft)
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n
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ft)

A81
Rim: 5,902.75 ft
Invert: 5,896.72 ft

A82
Rim: 5,897.73 ft
Invert: 5,896.23 ft

A-68: 32.9 ft @ 0.015 ft/ftCircle - 18.0 in 
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Profile Report

Engineering Profile - Storm Re-Route (Powers & Grinnell StormCAD.stsw)

Active Scenario:  100-YR

Powers & Grinnell StormCAD.stsw

5,865.00

5,870.00

5,875.00

5,880.00

5,885.00

5,890.00

5,895.00

5,900.00

-0+50 0+00 0+50 1+00 1+50 2+00 2+50 3+00 3+50 4+00 4+50 5+00 5+50 6+00 6+50 7+00 7+50 8+00 8+50 9+00 9+50 10+00

Station (ft)

E
le

va
tio

n
 (
ft
)

A73
Rim: 5,887.87 ft
Invert: 5,875.04 ft

A45 
Rim: 5,885.35 ft
Invert: 5,877.81 ft

EX V-3
Rim: 5,886.69 ft
Invert: 5,874.78 ft

A44 
Rim: 5,887.06 ft
Invert: 5,879.30 ft

V1
Rim: 5,889.94 ft
Invert: 5,865.16 ft

A43 
Rim: 5,889.53 ft
Invert: 5,880.70 ft

A74 
Rim: 5,897.80 ft
Invert: 5,890.28 ft

EX V2
Rim: 5,891.74 ft
Invert: 5,873.84 ft

A47 
Rim: 5,899.02 ft
Invert: 5,890.78 ft

Existing Outfall
Rim: 5,889.17 ft
Invert: 5,873.74 ft

A-40 : 171.6 ft @ 0.005 ft/ft
 RCP

EX V-4: 26.7 ft @ 0.004 ft/ft
Circle - 48.0 in 

EX V-3: 50.5 ft @ 0.004 ft/ft
Circle - 48.0 in Concrete

EX V-2: 171.3 ft @ 0.004 ft/ft
Circle - 48.0 in  

A-39 : 258.3 ft @ 0.005 ft/ft
 RCP

A-62 : 16.3 ft @ 0.010 ft/ft RCP

A-38 : 108.6 ft @ 0.011 ft/ft RCP

A-37 : 181.2 ft @ 0.050 ft/ft

 RCP

A-63 : 15.0 f t @ 0.020 ft/ft
 RCP
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Profile Report

Engineering Profile - Stormline A (Powers & Grinnell StormCAD.stsw)

Active Scenario:  100-YR

Powers & Grinnell StormCAD.stsw

5,880.00

5,885.00

5,890.00

5,895.00

5,900.00

5,905.00

5,910.00

5,915.00

-0+50 0+00 0+50 1+00 1+50 2+00 2+50 3+00 3+50 4+00 4+50 5+00 5+50 6+00 6+50 7+00 7+50 8+00 8+50 9+00

Station (ft)

E
le

va
tio

n
 (
ft)

A2 
Rim: 5,897.35 ft
Invert: 5,882.04 ft

A3 
Rim: 5,898.19 ft
Invert: 5,892.95 ft

A4 
Rim: 5,899.91 ft
Invert: 5,893.46 ft

A5 
Rim: 5,901.06 ft
Invert: 5,893.86 ft

A6 
Rim: 5,902.20 ft
Invert: 5,894.20 ft

A7 
Rim: 5,904.28 ft
Invert: 5,899.01 ft

A8 
Rim: 5,906.99 ft
Invert: 5,900.59 ft

A9 
Rim: 5,907.91 ft
Invert: 5,901.46 ft

A10 
Rim: 5,910.76 ft
Invert: 5,905.47 ft

A1
Rim: 5,885.41 ft
Invert: 5,881.91 ft

A-9 : 184.5 ft @ 0.008 ft/ftCircle - 18.0 in RCP

A-1 : 25.3 ft @ 0.005 ft/ft
Circle - 42.0 in RCP

A-2 : 38.8 f t @ 0.030 ft/ft

Circle - 30.0 in RCP

A-3 : 61.4 ft @ 0.005 ft/ft
Circle - 30.0 in RCP

A-4  : 40.4 ft @ 0.005 ft/ft
Circle - 30.0  in RCP

A-5 : 30.5 ft @ 0.005 ft/ft
Circle - 30.0 in  RCP

A-6 : 237.1 ft @ 0.008 ft/ftCircle - 24.0 in RCP

A-7 : 174.1 ft @ 0.008 ft/ftCircle - 24.0 in RCP

A-8 : 74.2 ft @ 0.005 ft/ft
Circle - 18.0 in RCP
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Profile Report

Engineering Profile - Stormline B (Powers & Grinnell StormCAD.stsw)

Active Scenario:  100-YR

Powers & Grinnell StormCAD.stsw

5,880.00

5,885.00

5,890.00

5,895.00

5,900.00

-0+50 0+00 0+50 1+00 1+50 2+00 2+50 3+00 3+50 4+00 4+50

Station (ft)

E
le

va
tio

n
 (
ft)

B5
Rim: 5,887.91 ft
Invert: 5,884.05 ft

B6
Rim: 5,888.20 ft
Invert: 5,884.53 ft

B3 
Rim: 5,894.16 ft
Invert: 5,883.07 ft

B2 
Rim: 5,896.18 ft
Invert: 5,882.50 ft

B1 
Rim: 5,896.80 ft
Invert: 5,882.27 ft

A2 
Rim: 5,897.35 ft
Invert: 5,882.04 ft

B4
Rim: 5,892.87 ft
Invert: 5,883.32 ft

A1
Rim: 5,885.41 ft
Invert: 5,881.91 ft

B-6: 75.2 ft @ 0.005 ft/ft
Circle - 18.0 in RCP B-3 : 94.3 ft @ 0.005 ft/ft

Circle - 30.0 in RCP
B-2 : 26.4 ft @ 0.005 ft/ft

Circle - 30.0 in RCP

B-1 : 25.7 ft @ 0.005 ft/ft
Circle - 36.0 in RCP

A-1 : 25.3 ft @ 0.005 ft/ft
Circle - 42.0 in RCP

B-4: 30.3 ft @ 0.005 ft/ft
Circle - 30.0 in RCP

B-5: 146.4 ft @ 0.005 ft/ft
Circle - 18.0 in RCP
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Profile Report

Engineering Profile - Stormline C (Powers & Grinnell StormCAD.stsw)

Active Scenario:  100-YR

Powers & Grinnell StormCAD.stsw

5,880.00

5,885.00

5,890.00

5,895.00

5,900.00

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

Station (ft)

E
le

va
tio

n
 (

ft)

B1 
Rim: 5,896.80 ft
Invert: 5,882.27 ft

A2 
Rim: 5,897.35 ft
Invert: 5,882.04 ft

C1 
Rim: 5,899.08 ft
Invert: 5,894.24 ft

A1
Rim: 5,885.41 ft
Invert: 5,881.91 ft

B-1 : 25.7 ft @ 0.005 ft/ft
Circle - 36.0 in RCP A-1 : 25.3 ft @ 0.005 ft/ft

Circle - 42.0 in RCP

C-1 : 62.6 ft @ 0.029 ft/ft

Circle - 18.0 in RCP

Page 1 of 176 Watertown Road, Suite 2D  Thomaston, CT 06787  USA  +1-203-
755-1666

5/7/2023

StormCAD
[10.03.04.53]Bentley Systems, Inc.  Haestad Methods Solution CenterPowers & Grinnell StormCAD.stsw



Profile Report

Engineering Profile - Stormline D (Powers & Grinnell StormCAD.stsw)

Active Scenario:  100-YR

Powers & Grinnell StormCAD.stsw

5,880.00

5,885.00

5,890.00

5,895.00

5,900.00

-0+50 0+00 0+50

Station (ft)

E
le

va
tio

n
 (

ft)

B2 
Rim: 5,896.18 ft
Invert: 5,882.50 ft

D1 
Rim: 5,896.59 ft
Invert: 5,891.74 ft

D-1 : 12.2 ft @ 0.010 ft/ftCircle - 18.0 in RCP
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Profile Report

Engineering Profile - Stormline F (Powers & Grinnell StormCAD.stsw)

Active Scenario:  100-YR

Powers & Grinnell StormCAD.stsw

5,880.00

5,885.00

5,890.00

5,895.00

-0+50 0+00 0+50 1+00 1+50 2+00 2+50 3+00

Station (ft)

E
le

va
tio

n
 (

ft)

F2 
Rim: 5,889.73 ft
Invert: 5,885.24 ft

F4 
Rim: 5,890.90 ft
Invert: 5,886.59 ft

F3 
Rim: 5,891.29 ft
Invert: 5,886.21 ft

F1 
Rim: 5,891.85 ft
Invert: 5,884.86 ft

B3 
Rim: 5,894.16 ft
Invert: 5,883.07 ft

B4
Rim: 5,892.87 ft
Invert: 5,883.32 ft

F-3 : 152.0 ft @ 0.005 ft/ft
Circle - 18.0 in RCP

F-4 : 36.2 ft @ 0.005 ft/ft
Circle - 18.0 in RCP F-2 : 55.5 ft @ 0.005 ft/ft

Circle - 24.0 in RCP

F-1: 12.2 ft @ 0.005 ft/ft
Circle - 24.0 in  

B-4: 30.3 ft @ 0.005 ft/ft
Circle - 30.0 in RCP
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Profile Report

Engineering Profile - Stormline G (Powers & Grinnell StormCAD.stsw)

Active Scenario:  100-YR

Powers & Grinnell StormCAD.stsw

5,880.00

5,885.00

5,890.00

5,895.00

5,900.00

5,905.00

5,910.00

-0+50 0+00 0+50 1+00 1+50 2+00 2+50 3+00 3+50 4+00 4+50 5+00 5+50

Station (ft)

E
le

va
tio

n
 (

ft)

A2 
Rim: 5,897.35 ft
Invert: 5,882.04 ft

A3 
Rim: 5,898.19 ft
Invert: 5,892.95 ft

A4 
Rim: 5,899.91 ft
Invert: 5,893.46 ft

A5 
Rim: 5,901.06 ft
Invert: 5,893.86 ft

G1 
Rim: 5,901.69 ft
Invert: 5,897.19 ft

G2 
Rim: 5,904.05 ft
Invert: 5,899.89 ft

G6 
Rim: 5,906.55 ft
Invert: 5,902.86 ft

G4 
Rim: 5,907.19 ft
Invert: 5,901.81 ft

G5 
Rim: 5,907.31 ft
Invert: 5,902.43 ft

G3 
Rim: 5,907.83 ft
Invert: 5,901.53 ft

A1
Rim: 5,885.41 ft
Invert: 5,881.91 ft

A-1 : 25.3 ft @ 0.005 ft/ft
Circle - 42.0 in RCP

A-2 : 38.8 ft @ 0.030 ft/ft

Circle - 30.0 in RCP

A-3 : 61.4 ft @ 0.005 ft/ft
Circle - 30.0 in RCP

A-4 : 40.4 ft @ 0.005 ft/ft
C ircle - 30.0 in RCP

G-1 : 66.7 ft @ 0.010 ft/ftCircle - 18.0 in RCP

G-2 : 59.4 ft @ 0.040 ft/ft

Circle - 18.0 in RCP

G-5 : 84.6 ft @ 0.005 ft/ft
Circle - 18.0 in RCP

G-6 : 45.9 ft @ 0.005 ft/ft
Circle - 18.0 in RCP

G-3 : 89.6 ft @ 0.015 ft/ftCircle - 18.0 in RCP
G-4 : 16.9 ft @ 0.005 ft/ft

Circle - 18.0 in RCP
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Profile Report

Engineering Profile - Stormline H (Powers & Grinnell StormCAD.stsw)

Active Scenario:  100-YR

Powers & Grinnell StormCAD.stsw

5,900.00

5,905.00

5,910.00

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

Station (ft)

E
le

va
tio

n
 (

ft)

G4 
Rim: 5,907.19 ft
Invert: 5,901.81 ft

H1 
Rim: 5,907.84 ft
Invert: 5,903.52 ft

H-1 : 116.2 ft @ 0.011 ft/ftCircle - 18.0 in RCP

Page 1 of 176 Watertown Road, Suite 2D  Thomaston, CT 06787  USA  +1-203-
755-1666

5/7/2023

StormCAD
[10.03.04.53]Bentley Systems, Inc.  Haestad Methods Solution CenterPowers & Grinnell StormCAD.stsw



Profile Report

Engineering Profile - Stormline J (Powers & Grinnell StormCAD.stsw)

Active Scenario:  100-YR

Powers & Grinnell StormCAD.stsw

5,900.00

5,905.00

5,910.00

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

Station (ft)

E
le

va
tio

n
 (

ft)

G5 
Rim: 5,907.31 ft
Invert: 5,902.43 ft

J3 
Rim: 5,908.75 ft
Invert: 5,904.53 ft

J2 
Rim: 5,909.15 ft
Invert: 5,904.13 ft

J1  
Rim: 5,909.83 ft
Invert: 5,903.54 ft

J-3 : 41.2 ft @ 0.005 ft/ft
Circle - 18.0 in RCP

J-1 : 89.6 ft @ 0.010 ft/ftCircle - 18.0 in RCP

J-2 : 78.6 ft @ 0.005 ft/ft
Circle - 18.0 in RCP
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Profile Report

Engineering Profile - Stormline K (Powers & Grinnell StormCAD.stsw)

Active Scenario:  100-YR

Powers & Grinnell StormCAD.stsw

5,890.00

5,895.00

5,900.00

5,905.00

-0+50 0+00 0+50

Station (ft)

E
le

va
tio

n
 (
ft)

K2
Rim: 5,898.28 ft
Invert: 5,894.64 ft

K1 
Rim: 5,900.57 ft
Invert: 5,894.30 ft

A6 
Rim: 5,902.20 ft
Invert: 5,894.20 ft

K-2 : 28.1 ft @ 0.005 ft/ft
Circle - 24.0 in RCP

K-1 : 8.0 ft @ 0.005 ft/ftCircle - 24.0 in RCP
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Profile Report

Engineering Profile - Stormline L (Powers & Grinnell StormCAD.stsw)

Active Scenario:  100-YR

Powers & Grinnell StormCAD.stsw

5,895.00

5,900.00

5,905.00

-0+50 0+00 0+50

Station (ft)

E
le

va
tio

n
 (

ft)

L1 
Rim: 5,903.12 ft
Invert: 5,899.36 ft

A7 
Rim: 5,904.28 ft
Invert: 5,899.01 ft

L-1 : 30.2 ft @ 0.005 ft/ft
Circle - 18.0 in RCP
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Profile Report

Engineering Profile - Stormline M (Powers & Grinnell StormCAD.stsw)

Active Scenario:  100-YR

Powers & Grinnell StormCAD.stsw

5,900.00

5,905.00

5,910.00

5,915.00

-0+50 0+00 0+50 1+00 1+50 2+00 2+50 3+00

Station (ft)

E
le

va
tio

n
 (

ft)

A8 
Rim: 5,906.99 ft
Invert: 5,900.59 ft

M1 
Rim: 5,907.57 ft
Invert: 5,903.06 ft

M2 
Rim: 5,908.71 ft
Invert: 5,904.39 ft

M3 
Rim: 5,910.68 ft
Invert: 5,906.38 ft

M-2 : 114.7 ft @ 0.009 ft/ftCircle - 18.0 in RCP

M-3 : 66.0 ft @ 0.029 ft/ft

Circle - 18.0 in RCP

M-1 : 99.1 ft @ 0.006 ft/ft
Circle - 18.0 in RCP
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Profile Report

Engineering Profile - Stormline N (Powers & Grinnell StormCAD.stsw)

Active Scenario:  100-YR

Powers & Grinnell StormCAD.stsw

5,900.00

5,905.00

5,910.00

-0+50 0+00 0+50

Station (ft)

E
le

va
tio

n
 (

ft)

M1 
Rim: 5,907.57 ft
Invert: 5,903.06 ft

N1 
Rim: 5,907.98 ft
Invert: 5,903.66 ft

N-1 : 9.8 ft @
 0.043 ft/ft

Circle - 18.0 in RCP
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Profile Report

Engineering Profile - Stormline P (Powers & Grinnell StormCAD.stsw)

Active Scenario:  100-YR

Powers & Grinnell StormCAD.stsw

5,900.00

5,905.00

5,910.00

-0+50 0+00 0+50

Station (ft)

E
le

va
tio

n
 (

ft)

P2 
Rim: 5,906.17 ft
Invert: 5,902.52 ft

P1 
Rim: 5,907.28 ft
Invert: 5,902.13 ft

P-2 : 37.7 ft @ 0.005 ft/ft
Circle - 18.0 in RCP
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Profile Report

Engineering Profile - Stormline Q (Powers & Grinnell StormCAD.stsw)

Active Scenario:  100-YR

Powers & Grinnell StormCAD.stsw

5,900.00

5,905.00

5,910.00

-0+50 0+00 0+50

Station (ft)

E
le

va
tio

n
 (

ft)

P1 
Rim: 5,907.28 ft
Invert: 5,902.13 ft

Q1 
Rim: 5,907.38 ft
Invert: 5,903.00 ft

Q-1 : 9.8 ft @ 0.026 ft/ft

Circle - 18.0 in RCP
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Profile Report

Engineering Profile - Stormline R (Powers & Grinnell StormCAD.stsw)

Active Scenario:  100-YR

Powers & Grinnell StormCAD.stsw

5,890.00

5,895.00

5,900.00

5,905.00

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

Station (ft)

E
le

va
tio

n
 (

ft)
A3 
Rim: 5,898.19 ft
Invert: 5,892.95 ft

R1 
Rim: 5,900.66 ft
Invert: 5,895.29 ft

R-1 : 53.5 ft @ 0.030 ft/ft

Circle - 18.0 in RCP
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Profile Report

Engineering Profile - Stormline T (Powers & Grinnell StormCAD.stsw)

Active Scenario:  100-YR

Powers & Grinnell StormCAD.stsw

5,880.00

5,885.00

5,890.00

5,895.00

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

Station (ft)

E
le

va
tio

n
 (

ft)

T1 
Rim: 5,890.68 ft
Invert: 5,886.91 ft

B3 
Rim: 5,894.16 ft
Invert: 5,883.07 ft

T-1 : 130.1 ft @ 0.005 ft/ft
Circle - 18.0 in RCP
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Profile Report

Engineering Profile - Stormline V (Powers & Grinnell StormCAD.stsw)

Active Scenario:  100-YR

Powers & Grinnell StormCAD.stsw

5,865.00

5,870.00

5,875.00

5,880.00

5,885.00

5,890.00

5,895.00

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

Station (ft)

E
le

va
tio

n
 (

ft)

Outlet Structure
Rim: 5,886.25 ft
Invert: 5,877.50 ft

V1
Rim: 5,889.94 ft
Invert: 5,865.16 ft

EX V2
Rim: 5,891.74 ft
Invert: 5,873.84 ft

Existing Outfall
Rim: 5,889.17 ft
Invert: 5,873.74 ft

EX V-4: 26.7 ft @ 0.004 ft/ft
Circle - 48.0 in  

V-1: 15.1 ft @ 0.021 ft/ft
Circle - 18.0 in  

EX V-3: 50.5 ft @ 0.004 ft/ft
Circle - 48.0 in Concrete
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Active Scenario:  100 YR

Scenario:  100 YR

Bypass Line

Powers & Grinnell

B
P

-2

B
P

- 5

B
P

-4
B

P
-7

B
P

-6

76 Watertown Road, Suite 2D  Thomaston, CT 06787  
USA  +1-203-755-1666

5/8/2023
Bentley Systems, Inc.  Haestad Methods Solution CenterBypass Storm.stsw



Active Scenario:  100 YR

FlexTable: Conduit Table

Bypass Line

Powers & Grinnell

Froude 
Number 
(Normal)

Hydraulic 
Grade Line 

(Out)
(ft)

Hydraulic 
Grade Line 

(In)
(ft)

Velocity
(ft/s)

Capacity (Full 
Flow)
(cfs)

Flow
(cfs)

Slope 
(Calculated)

(ft/ft)

Invert 
(Stop)

(ft)

Invert (Start)
(ft)

Length 
(Unified)

(ft)

Manning's nDiameter
(in)

Stop NodeStart NodeLabel

4.6755,906.685,920.1832.28413.88191.100.0835,904.525,916.36142.60.01348.0BP1A12A-9

2.3855,899.835,903.6815.21238.19191.100.0275,891.675,897.64217.10.01348.0BP2BP1BP-2

1.3415,890.645,898.3215.21175.90191.100.0155,884.965,891.47434.10.01348.0BP3BP2BP-3

1.3415,887.695,889.8615.21175.93191.100.0155,882.925,884.76122.70.01348.0BP4BP3BP-4

1.3415,884.205,887.4815.21176.11191.100.0155,879.935,882.72185.60.01348.0BP5BP4BP-5

1.3415,880.675,884.1015.21175.94191.100.0155,876.855,879.73192.40.01348.0BP6BP5BP-6

3.8925,875.075,880.1528.57351.64191.100.0605,872.435,876.3365.10.01348.0O-1BP6BP-7
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Active Scenario:  100 YR

Profile Report

Engineering Profile - Profile - 1 (Bypass Storm.stsw)

Bypass Line

Powers & Grinnell

5,870.00

5,875.00

5,880.00

5,885.00

5,890.00

5,895.00

5,900.00

5,905.00

5,910.00

5,915.00

5,920.00

5,925.00

-0+50 0+00 0+50 1+00 1+50 2+00 2+50 3+00 3+50 4+00 4+50 5+00 5+50 6+00 6+50 7+00 7+50 8+00 8+50 9+00 9+50 10+00 10+50 11+00 11+50 12+00 12+50 13+00 13+50 14+00

Station (ft)

E
le

va
tio

n
 (
ft)

BP1
Rim: 5,912.08 ft
Invert: 5,897.02 ft

BP3
Rim: 5,907.90 ft
Invert: 5,884.76 ft

BP5
Rim: 5,903.17 ft
Invert: 5,879.73 ft

BP4
Rim: 5,907.71 ft
Invert: 5,882.72 ft

BP2
Rim: 5,907.96 ft
Invert: 5,890.85 ft

BP6
Rim: 5,897.60 ft
Invert: 5,876.33 ft

A12
Rim: 5,923.61 ft
Invert: 5,916.36 ft

A5 

Rim: 5,901.06 ft

Invert: 5,893.86 ft

K1 
Rim: 5,900.57 ftInvert: 5,894.30 ft

A7 
Rim: 5,904.28 ftInvert: 5,899.01 ft

P2 Rim: 5,906.17 ft
Invert: 5,902.52 ft

G3 
Rim: 5,907.83 ft
Invert: 5,901.53 ftA9 

Rim: 5,907.91 ftInvert: 5,901.46 ft

N1 
Rim: 5,907.98 ftInvert: 5,903.66 ft

J3 

Rim
: 5,908.75 ft

Invert: 5,904.53 ft

O-1
Rim: 5,877.74 ft
Invert: 5,872.43 ft

BP-5: 185.6 ft @ 0.015 ft/ft
(1 BARRELS) Circle - 48.0 in RCP

BP-4: 122.7 ft @ 0.015 ft/ft
(1 BARRELS) Circle - 48.0 in RCP

A-9: 142.6 ft @
 0.083 ft/ft

(1 B
AR

RE
LS) C

ircle -  48.0 in C
oncrete (steel form

s)

BP-3: 434.1 ft @ 0.015 ft/ft
(1 BARRELS) Circle - 48.0 in RCP

BP-2: 217.1 ft @ 0.027 ft/ft

(1 BARRELS) Circle - 48.0 in RCP

BP-7: 65.1 ft @ 0.060 ft/ft

(1 BARRELS) Circle - 48.0 in RCP

BP-6: 192.4 ft @ 0.015 ft/ft
(1 BARRELS) Circle - 48.0 in RCP
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Project:

Basin ID:

Depth Increment = 1.00 ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 20 0.000

Selected BMP Type = EDB 5881 -- 1.00 -- -- -- 401 0.009 210 0.005

Watershed Area = 16.39 acres 5882 -- 2.00 -- -- -- 4,068 0.093 2,445 0.056

Watershed Length = 1,293 ft 5883 -- 3.00 -- -- -- 8,001 0.184 8,480 0.195

Watershed Length to Centroid = 600 ft 5884 -- 4.00 -- -- -- 10,733 0.246 17,847 0.410

Watershed Slope = 0.020 ft/ft 5885 -- 5.00 -- -- -- 13,718 0.315 30,073 0.690

Watershed Imperviousness = 55.30% percent 5886 -- 6.00 -- -- -- 16,085 0.369 44,974 1.032

Percentage Hydrologic Soil Group A = 100.0% percent 5887 -- 7.00 -- -- -- 17,424 0.400 61,729 1.417

Percentage Hydrologic Soil Group B = 0.0% percent 5888 -- 8.00 -- -- -- 18,136 0.416 79,509 1.825

Percentage Hydrologic Soil Groups C/D = 0.0% percent 5889 -- 9.00 -- -- -- 18,547 0.426 97,851 2.246

Target WQCV Drain Time = 40.0 hours 5890 -- 10.00 -- -- -- 18,903 0.434 116,575 2.676

Location for 1-hr Rainfall Depths = User Input 5891 -- 11.00 -- -- -- 19,155 0.440 135,604 3.113

5892 -- 12.00 -- -- -- 19,126 0.439 154,744 3.552

5893 -- 13.00 -- -- -- 20,041 0.460 174,328 4.002

Optional User Overrides -- -- -- --

Water Quality Capture Volume (WQCV) = 0.302 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 1.075 acre-feet acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 1.01 in.) = 0.659 acre-feet 1.01 inches -- -- -- --

5-yr Runoff Volume (P1 = 1.29 in.) = 0.872 acre-feet 1.29 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.56 in.) = 1.094 acre-feet 1.56 inches -- -- -- --

25-yr Runoff Volume (P1 = 1.98 in.) = 1.529 acre-feet 1.98 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.35 in.) = 1.963 acre-feet 2.35 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.74 in.) = 2.486 acre-feet 2.74 inches -- -- -- --

500-yr Runoff Volume (P1 = 3.83 in.) = 3.940 acre-feet 3.83 inches -- -- -- --

Approximate 2-yr Detention Volume = 0.589 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 0.784 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 0.987 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 1.333 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 1.561 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 1.810 acre-feet -- -- -- --

-- -- -- --

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

Zone 1 Volume (WQCV) = 0.302 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 0.773 acre-feet -- -- -- --

Zone 3 Volume (100-year - Zones 1 & 2) = 0.735 acre-feet -- -- -- --

Total Detention Basin Volume = 1.810 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.
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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

1.74               H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV

0.00 Floor 0.00 Floor

3.54 Zone 1 (WQCV) 3.54 Zone 1 (WQCV)

6.12 Zone 2 (EURV) 6.12 Zone 2 (EURV)

7.97 Zone 3 (100-year) 7.97 Zone 3 (100-year)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
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  Project:

  Basin ID:

Estimated Estimated

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

Zone 1 (WQCV) 3.54 0.302 Orifice Plate

Zone 2 (EURV) 6.12 0.773 Rectangular Orifice

Zone 3 (100-year) 7.97 0.735 Weir&Pipe (Restrict)

Total (all zones) 1.810

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 = 6.042E-03 ft
2

Depth at top of Zone using Orifice Plate = 3.54 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet

Orifice Plate: Orifice Vertical Spacing = 14.12 inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = 0.87 sq. inches (diameter = 1-1/16 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 1.20 2.40

Orifice Area (sq. inches) 0.87 0.87 0.87

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

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

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

Zone 2 Rectangular Not Selected Zone 2 Rectangular Not Selected

Invert of Vertical Orifice = 3.70 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 0.06 N/A

Depth at top of Zone using Vertical Orifice = 6.12 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = 0.08 N/A

Vertical Orifice Height = 2.00 N/A inches

Vertical Orifice Width = 4.00 inches

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

grate Zone 3 Weir Not Selected Zone 3 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 6.25 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 7.58 N/A

Overflow Weir Front Edge Length = 4.00 N/A feet Overflow Weir Slope Length = 4.22 N/A

Overflow Weir Grate Slope = 3.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 18.81 N/A

Horiz. Length of Weir Sides = 4.00 N/A feet Overflow Grate Open Area w/o Debris = 13.34 N/A

Overflow Grate Type = Close Mesh Grate N/A Overflow Grate Open Area w/ Debris = 6.67 N/A

Debris Clogging % = 50% N/A %

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

Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Selected

Depth to Invert of Outlet Pipe = 2.50 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 0.71 N/A

Outlet Pipe Diameter = 18.00 N/A inches Outlet Orifice Centroid = 0.37 N/A

Restrictor Plate Height Above Pipe Invert = 7.60 inches Half-Central Angle of Restrictor Plate on Pipe = 1.41 N/A

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

Spillway Invert Stage= 11.00 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.63 feet

Spillway Crest Length = 25.00 feet Stage at Top of Freeboard = 12.63 feet

Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 0.45 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 3.83 acre-ft

Max Ponding Depth of Target Storage Volume = 7.83 feet Discharge at Top of Freeboard = 201.76 cfs

Routed Hydrograph Results

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

One-Hour Rainfall Depth (in) = N/A N/A 1.01 1.29 1.56 1.98 2.35 2.74

CUHP Runoff Volume (acre-ft) = 0.302 1.075 0.659 0.872 1.094 1.529 1.963 2.486

Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.659 0.872 1.094 1.529 1.963 2.486

CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.0 0.1 0.2 2.7 7.0 12.2
OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A

Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.00 0.01 0.01 0.16 0.43 0.74

Peak Inflow Q (cfs) = N/A N/A 9.8 12.9 16.1 24.5 32.4 42.0

Peak Outflow Q (cfs) = 0.1 0.6 0.4 0.5 0.6 2.4 6.4 10.8

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 3.6 2.5 0.9 0.9 0.9

Structure Controlling Flow = Plate Vertical Orifice 1 Vertical Orifice 1 Vertical Orifice 1 Vertical Orifice 1 Overflow Weir 1 Overflow Weir 1 Outlet Plate 1

Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A N/A 0.1 0.4 0.8

Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A
Time to Drain 97% of Inflow Volume (hours) = 40 60 54 58 61 63 61 58

Time to Drain 99% of Inflow Volume (hours) = 42 65 58 62 66 69 68 67

Maximum Ponding Depth (ft) = 3.54 6.12 4.71 5.34 5.93 6.75 7.22 7.83

Area at Maximum Ponding Depth (acres) = 0.22 0.37 0.30 0.33 0.37 0.39 0.40 0.41
Maximum Volume Stored (acre-ft) = 0.303 1.077 0.602 0.797 1.007 1.318 1.506 1.751

Bottom of Pond = 5880; WSEL = 5883.54 5886.12 5884.71 5885.34 5885.93 5886.75 5887.22 5887.83

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

Powers and Grinnell

Whole site

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 3 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 355

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 472

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 613

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 535

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 594 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 676 0.63

WQ Plate Flow at 100yr depth = 0.22 0.97(diameter = 1-1/8 inches) 50 Year 723

CLOG #1= 50% 1.08(diameter = 1-3/16 inches) 100 Year 784 1 Z1_Boolean

n*Cdw #1 = 0.35 1.20(diameter = 1-1/4 inches) 500 Year 1035 1 Z2_Boolean

n*Cdo #1 = 2.22 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.322 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 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 = 0.54 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 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 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 14.00 170,000 210

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

minimum bound

maximum bound

DETENTION BASIN OUTLET STRUCTURE DESIGN
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 0.26 0.20 1.10

0:15:00 0.00 0.00 0.92 1.73 2.36 1.91 2.63 2.76 4.58

0:20:00 0.00 0.00 4.05 5.48 6.77 4.88 6.09 6.85 10.15

0:25:00 0.00 0.00 8.51 11.14 14.36 10.07 12.43 14.22 22.51

0:30:00 0.00 0.00 9.84 12.88 16.10 21.40 28.64 34.85 56.40

0:35:00 0.00 0.00 9.02 11.66 14.41 24.48 32.44 42.04 66.47

0:40:00 0.00 0.00 8.04 10.20 12.52 22.99 30.44 39.47 62.27

0:45:00 0.00 0.00 6.90 8.88 10.96 19.91 26.20 35.07 55.63

0:50:00 0.00 0.00 5.90 7.78 9.45 17.63 23.05 30.69 49.09

0:55:00 0.00 0.00 5.11 6.73 8.20 14.90 19.28 26.13 41.94

1:00:00 0.00 0.00 4.61 6.03 7.43 12.57 16.11 22.29 36.08

1:05:00 0.00 0.00 4.24 5.53 6.86 11.06 14.10 19.89 32.52

1:10:00 0.00 0.00 3.69 5.06 6.31 9.59 12.12 16.63 26.96

1:15:00 0.00 0.00 3.17 4.46 5.75 8.28 10.37 13.73 22.04

1:20:00 0.00 0.00 2.71 3.82 5.01 6.86 8.52 10.81 17.16

1:25:00 0.00 0.00 2.33 3.31 4.20 5.63 6.90 8.29 12.95

1:30:00 0.00 0.00 2.10 3.00 3.67 4.47 5.37 6.19 9.49

1:35:00 0.00 0.00 1.98 2.84 3.37 3.73 4.46 4.94 7.51

1:40:00 0.00 0.00 1.92 2.56 3.17 3.30 3.93 4.24 6.36

1:45:00 0.00 0.00 1.88 2.34 3.02 3.03 3.60 3.78 5.55

1:50:00 0.00 0.00 1.86 2.18 2.91 2.84 3.38 3.47 5.01

1:55:00 0.00 0.00 1.63 2.05 2.77 2.72 3.23 3.25 4.63

2:00:00 0.00 0.00 1.44 1.91 2.53 2.63 3.12 3.09 4.35

2:05:00 0.00 0.00 1.10 1.45 1.92 2.00 2.37 2.32 3.24

2:10:00 0.00 0.00 0.82 1.07 1.42 1.47 1.74 1.70 2.37

2:15:00 0.00 0.00 0.60 0.79 1.04 1.09 1.28 1.26 1.74

2:20:00 0.00 0.00 0.44 0.58 0.77 0.80 0.94 0.93 1.29

2:25:00 0.00 0.00 0.32 0.41 0.55 0.57 0.67 0.67 0.92

2:30:00 0.00 0.00 0.23 0.29 0.39 0.40 0.48 0.47 0.65

2:35:00 0.00 0.00 0.16 0.20 0.28 0.29 0.34 0.34 0.46

2:40:00 0.00 0.00 0.10 0.14 0.19 0.20 0.23 0.23 0.31

2:45:00 0.00 0.00 0.06 0.08 0.11 0.12 0.14 0.14 0.19

2:50:00 0.00 0.00 0.03 0.05 0.06 0.06 0.07 0.07 0.09

2:55:00 0.00 0.00 0.01 0.02 0.02 0.02 0.03 0.03 0.03

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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Designer:

Company:

Date:

Project:

Location:

1. Basin Storage Volume

A) Effective Imperviousness of Tributary Area, Ia Ia = 56.5 %

B) Tributary Area's Imperviousness Ratio (i = Ia / 100 ) i = 0.565

C)  Contributing Watershed Area Area = 15.950  ac

D)  For Watersheds Outside of the Denver Region, Depth of Average d6 = 1.01  in

      Runoff Producing Storm

E)  Design Concept

     (Select EURV when also designing for flood control) 2

F)  Design Volume (WQCV) Based on 40-hour Drain Time VDESIGN=  ac-ft

      (VDESIGN = (1.0 * (0.91 * i
3 
- 1.19 * i

2 
+ 0.78 * i) / 12 * Area )

G)  For Watersheds Outside of the Denver Region, VDESIGN OTHER=  ac-ft

      Water Quality Capture Volume (WQCV) Design Volume

      (VWQCV OTHER = (d6*(VDESIGN/0.43))

H)  User Input of Water Quality Capture Volume (WQCV) Design Volume VDESIGN USER= 0.299  ac-ft

      (Only if a different WQCV Design Volume is desired)

I)  NRCS Hydrologic Soil Groups of Tributary Watershed

       i)  Percentage of Watershed consisting of Type A Soils HSG A = 100 %

       ii)  Percentage of Watershed consisting of Type B Soils HSG B = 0 %

       iii)  Percentage of Watershed consisting of Type C/D Soils HSG C/D = 0 %

J)  Excess Urban Runoff Volume (EURV) Design Volume

       For HSG A: EURVA = 1.68 * i
1.28 EURVDESIGN = 1.075  ac-f t

       For HSG B: EURVB = 1.36 * i
1.08

       For HSG C/D: EURVC/D = 1.20 * i
1.08

K)  User Input of Excess Urban Runoff Volume (EURV) Design Volume EURVDESIGN USER=  ac-f t

      (Only if a different EURV Design Volume is desired)

2. Basin Shape: Length to Width Ratio L : W = : 1

(A basin length to width ratio of at least 2:1 will improve TSS reduction.)

3. Basin Side Slopes 

A)  Basin Maximum Side Slopes Z =  ft / ft

      (Horizontal distance per unit vertical, 4:1 or flatter preferred)

4. Inlet

A)  Describe means of providing energy dissipation at concentrated 

      inflow locations:

0.299

5. Forebay

A)  Minimum Forebay Volume VFMIN = 0.009  ac-ft

 (VFMIN = 3% of the WQCV)

B)  Actual Forebay Volume VF = 0.016  ac-ft

C) Forebay Depth

 (DF = 18 inch maximum) DF = 18.0  in

D) Forebay Discharge

       i) Undetained 100-year Peak Discharge Q100 = 41.40  cfs

       ii) Forebay Discharge Design Flow QF = 0.83  cfs

          (QF = 0.02 * Q100)

E) Forebay Discharge Design

F) Discharge Pipe Size (minimum 8-inches) Calculated DP = in

G) Rectangular Notch Width Calculated WN = 5.2  in

Design Procedure Form:  Extended Detention Basin (EDB)

Powers & Grinnell

HKS

May 8, 2023

El Paso County, Colorado

AMC

UD-BMP (Version 3.07, March 2018)

Flow too small for berm w/ pipe

Choose One

Excess Urban Runoff Volume (EURV)

Choose One

Wall with Rect. Notch

Berm With Pipe

Water Quality Capture Volume (WQCV)

Wall with V-Notch Weir

UD-BMP_v3.07 - Forebay Sizing.xlsm, EDB 5/8/2023, 7:29 PM
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Item Unit Quantity Unit Cost Total Cost

1 LF 1987 100.00$           198,721.00$        

2 LF 515 150.00$           77,253.00$          

3 LF 322 200.00$           64,422.00$          

4 LF 26 250.00$           6,420.00$             

5 LF 25 300.00$           7,584.00$             

6 LF 2110 350.00$           738,584.00$        

7 EA 10 4,500.00$       45,000.00$          

8 EA 9 5,500.00$       49,500.00$          

9 EA 11 6,500.00$       71,500.00$          

10 EA 2 7,500.00$       15,000.00$          

11 EA 3 9,500.00$       28,500.00$          

12 EA 11 5,677.00$       62,447.00$          

13 EA 3 9,411.00$       28,233.00$          

14 EA 1 12,645.00$     12,645.00$          

15 EA 4 4,750.00$       19,000.00$          

16 EA 3 6,000.00$       18,000.00$          

Storm Sewer Improvements Subtotal 1,442,809.00$     

10% Contingency 144,280.90$        

Storm Sewer Improvements Total 1,587,089.90$    

42" RCP

Outlook Powers & Grinnell

Opinion of Probable Cost

May 8, 2023

Storm Drainage Improvements

Description

Private Storm Drainage Improvements (Non-Reimbursable)

CDOT Type 13 Valley Inlet, Double

30" RCP 

18" RCP

24" RCP

4'Ø Manhole

5'Ø Manhole

CDOT Type C Inlet

CDOT Type R 15' Inlet

36" RCP 

CDOT Type R 5' Inlet

CDOT Type R 10' Inlet

48" RCP 

6' Ø Manhole

7' Ø Manhole

9' Ø Flat-Top Manhole
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Previous Studies 
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Refer to the storm CAD analysis in Appendix D for hydraulic analysis. 

6.0 DRAINAGE FACILITY DESIGN 

General Concept 
Springs at Waterview is located completely within the Windmill Gulch Drainage Basin.  The site drains 
westerly, storm flow is collected by a series of inlets and storm pipes, conveyed to an existing 72-inch 
RCP that conveys storm flow under Grinnell Boulevard where it eventually releases into the existing 
water quality pond, which releases into the existing detention pond previously constructed for 
development of Painted Sky Filings No. 1 and No. 2 west of Grinnell Blvd. 

Early Grading Permit 
This Drainage Report, the accompanying Grading and Erosion Control Plan and SWMP provides for 
issuance of an Early Grading Permit.  The early grading GEC and permanent GEC pond both have one 
sedimentation basin located just upstream of the existing 72-inch culvert under Grinnell Boulevard.  The 
sedimentation basin drains approximately 15 acres of the site.  The basin will be 54000 cf or 1.3 acre-ft. 
(3600 cf per acre x 15 =54000 cf) See the exhibit at the end of the text for the location as well as the 
Grading and Erosion Control Plan. 

Downstream Facilities 
The downstream facility for this site is an existing 72-inch RCP pipe under Grinnell Boulevard and an 
existing detention pond west of Grinnell Blvd. The pond was designed to capture the flows from the 
Waterview development; specifically, Painted Sky Filing No. 1 and No. 2, including the subject 
property.  The proposed drainage of the site is in conformance with the MDDP for Waterview. 

Detention/Water Quality Ponds 
Water quality and detention has already been constructed for this development. The water quality pond 
was designed and constructed as part of the Painted Sky Filing No. 1 and No. 2 developments. The WQ 
pond was built prior to the approval of the FDR for Painted Sky Filings No. 1 and No. 2, as part of the 
over lot grading for the site. The detention pond (Windmill Gulch Detention Pond #4) was built under 
the construction drawings provided by Kirkham Michael, which were approved by El Paso County on 
July 5, 2001. The two existing facilities on the west side of Grinnell Blvd provide detention and water 
quality for the entire Waterview development area, as discussed in the Windmill Gulch DBPS and the 
FDR for Painted Sky at Waterview Filings 1 and 2. The WQ pond is maintained by the Waterview I 
Metropolitan District. 
 
The water quality pond in the FDR for Filings No. 1 and No. 2 was determined to be 2.285 ac-ft. based 
on 65.15% imperviousness. Based on the new imperviousness for Springs at Waterview, the overall 
imperviousness has changed to 62.3% (See below calculations); the volume necessary for the water 
quality pond is 1.825 ac-ft.  Current survey information shows that the pond has a volume of 3.06 ac-ft., 
which is sufficient volume for either design. The UDFCD SDI spreadsheet has been included in the 
appendix for verification that the WQ pond is in compliance with the current criteria. 
 
In the FDR for Filings No. 1 and No.2, the water quality pond was designed for an area of 89.69 acres 
with a 65.15% imperviousness. Springs at Waterview is 15.68 acres of single family development, 
Filing No. 1 is 33.29 acres of single family development and Filing No. 2 is 18.59 acres of single family 
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COLORADO SPRINGS AIRPORT
PEAK INNOVATION PARK

FIGURE 4 - HISTORIC HYDROLOGY MAP
Windmill Gulch and Big Johnson Drainage Basins

Peak Innovation Boundary

Airport Property Boundary

Historic Sump

Man-Made Sump

<all other values>

Major Drainage Basins

Sub Basins

Existing Stormwater Utilities

#* Design Points

Routing Lines

Basin Label
Sub Basin ID

Curve NumberAcreage

Major Drainage Basin

HEC-HMS/ SCS Method
Modeling Elements

Features

1,000 0 1,000500 Feet

#30
8' x 6' RCBC
Capacity: 425 cfs
100-yr Flow: 68.3 cfs

#50
(2) 8' x 6' RCBC
Capacity: 860 cfs
100-yr Flow: 721.3 cfs

#10
60" CMP
Capacity: 144 cfs
100-yr Flow: 152.5 cfs

#20
8' x 8' RCBC
Capacity: 605 cfs
100-yr Flow: 532.7 cfs

#40
(2) 8'x 3' RCBC

Capacity: 300 cfs
100-yr Flow: 191.1 cfs

#72
(4) 24" x 38" HERCP

Capacity: 108 cfs
100-yr Flow: 95.2 cfs

Milton E Proby Pkwy

Powers Blvd

Airport Terminal

Runway 17L/35R

Local roadway
drainage culvert
crossings (#45A,B,C).

Local roadway
drainage culvert
crossings (#10A,B,C).

Reservoir 250

Reservoir 270

30" R
C
P

36" RCP

60" RCP

2
4
" R

C
P

60" RCP

66" RCP

18" R
C
P

36" R
C
P

42" R
C
P

C
H
A
N
N
E
L

8'X6' RCBC

18" R
C
P 60

" R
C
P

54" RCP

ALL STORM DRAIN SYSTEMS
SHOWN ARE PUBLIC UTILITIES.

10 115 2.0 31 49 153 1.32

20 122 2.0 43 66 206 1.70

30 83 2.0 13 20 68 0.82

40 128 2.0 20 33 142 1.11

50 198 27.1 103 137 323 1.63

110 96 2.0 16 26 89 0.92

120 64 2.0 5 10 43 0.67

130 115 2.0 9 16 68 0.59

200 109 2.0 17 28 95 0.87

210 96 2.0 21 33 113 1.17

220 122 2.0 22 36 121 1.00

230 134 2.0 17 27 89 0.66

240 141 2.3 17 27 90 0.64

250 109 4.0 17 26 85 0.78

255 58 2.8 11 18 59 1.02

260 58 3.1 12 18 60 1.04

270 109 27.2 32 42 99 0.91

280 96 77.3 100 122 225 2.35

290 45 2.0 8 13 43 0.96

300 60 3.4 10 16 52 0.87

310 122 4.0 23 36 115 0.95

315 64 7.5 12 18 55 0.86

320 35 5.7 7 10 32 0.90

100-yr Runof

per Unit Area

(cfs/acre)

SUB-BASIN HYDROLOGIC SUMMARY TABLE
HISTORIC CONDITIONS - WINDMILL GULCH AND BIG JOHNSON BASINS

COSA: PEAK INNOVATION PARK

Peak Flow Rate

Catchment

Name/ID

Area

(acres)

Weighted

Imperv.

(%)

5-Yr

(cfs)

10-Yr

(cfs)

100-Yr

(cfs)

Design Point
5-Yr

(cfs)

10-Yr

(cfs)

100-Yr

(cfs)

DP1 26 45 184

DP3 17 28 95

DP4 188 264 721

DP5 156 213 545

DP6 133 175 406

DP8 12 18 60

DP9 0 0 1

DP10 50 80 269

DP12 17 26 84

DP20 31 49 153

DP21 138 196 533

DP22 13 20 68

DESIGN POINT HYDROLOGIC SUMMARY TABLE
HISTORIC CONDITIONS -WINDMILL GULCH AND BIG JOHNSON BASINS

COSA: PEAK INNOVATION PARK

Peak Flow Rate

Basin ID

Retention

Volume

(AF)

10-Year

Release

(cfs)

100-Year

Release

(cfs)

Reservoir 250 2 26 85

Reservoir 270 149 0 1

HISTORIC RETENTION BASINS
VOLUME AND RELEASE RATES

COSA: PEAK INNOVATION PARK


