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ENGINEER’S STATEMENT 

"I hereby certify that this Master Drainage Study for CanAm was prepared by me (or under my direct 

supervision) in accordance with the provisions of the City of Commerce City Storm Drainage Design and 

Technical Criteria Manual for the owners thereof."  

 

 

 

 

 

 

Shelby Madrid, P.E. 

Registered Professional Engineer 

State of Colorado No. 51685 
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INTRODUCTION 

The purpose of this Master Drainage report is to outline the drainage design for CanAm (“the Project”) 

located at the southwest corner of State Highway 85 and 112th Avenue in Commerce City, Colorado (the 

“Site”). The Master Drainage Report outlines the proposed Project Drainage, sub-basins, impervious area 

consistent with the City of Commerce City Standards and Specifications and Mile High Flood District 

(MHFD) requirements. 

GENERAL LOCATION AND PROJECT DESCRIPTION 

SITE LOCATION 

The Site is located at the southwest corner of Highway 85 and 112th Avenue and currently consists of the 

Reisbeck Subdivision as well as a parcel of land located within Adams County (the “Overall Site”). More 

specifically, the Overall Site is located in the north half of the northeast quarter of Section 10, Township 2 

South, Range 67 West of the Sixth Principal Meridian, City of Commerce City, County of Adams, State of 

Colorado. The Site is bounded by East 112th Avenue to the North, Highway 85 to the East, Belle Creek 

Blvd to the West and the Belle Creek Subdivision to the South. The Site totals ±35.85-acres. The ±35.85-

acres is proposed to be re-platted into 1 Lot and 3 Tracts with the Florence Street and East 111th Avenue 

Right-of-Way extended throughout the property to serve the various Lots/Tracts. A vicinity map has been 

provided below for reference. There are no existing drainageways or drainage facilities on-site. There is an 

existing detention pond serving the Belle Creek Subdivision adjacent to the southwest corner of the site.   

 

DESCRIPTION OF PROPERTY 

Currently, the site is an overall ±35.85-acre parcel of undeveloped land. The Project is anticipated to consist 

of three (3) new tracts, one (1) lot with new public roadways to serve the new lots/tracts. Lot 1 and Tracts 

B & C are anticipated to consist of commercial and residential development. Due to the unknown design of 
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these lots/tracts, an assumed impervious value (consistent with the City of Commerce City Land 

Development Code) has been used to estimate runoff and detention volumes. 

Roadway infrastructure proposed within the overall development adjacent to the Project will provide access 

from the Project to adjacent rights-of-way. Project access will be obtained through East 112th Avenue and 

Belle Creek Boulevard.   

The existing vacant ground cover consists of sparse vegetation of native weeds and grasses.  A review of 

the Natural Resource Conservation Service (NRCS) Web Soil Survey determined that the Site is made up 

of Vona Sandy Loam, consistent with an NRCS Soil Type A. Soil Type A has been utilized for calculations 

included within this report.  The NRCS study is found in Appendix A of the report.  

The existing topography of the ±35.85-acre site generally falls from northeast to the southwest with site 

elevations varying from a low of approximately 5055 feet to a high of approximately 5074 feet. Respective 

runoff sheet flows across the property from the northeast to southwest at slopes varying from 1.5% to 10%. 

There appears to be a swale that conveys flow westerly along the south property line, then turns northerly 

to a low point along Belle Creek Boulevard where runoff is conveyed through a culvert to the west side of 

Belle Creek Blvd. There is evidence that over time natural low points have started to be defined within the 

project site creating areas where stormwater may pond and infiltrate into the ground, however in general 

the site stormwater runoff in the existing conditions is conveyed to the existing culvert under Belle Creek 

Blvd.  

A groundwater exploration near the northeast corner of the site was completed in July 2020. Groundwater 

was encountered at depth ranging from 17.5 feet to 19.5 feet below existing grade. Dewatering on-site 

during construction is not anticipated.  

No geologic hazards have been identified within the proposed project site at this time.  

DRAINAGE BASINS 

MAJOR BASINS 

The ±35.85-acre Site is historically located along the boundary of the First Creek and DFA 0053 Basins. 

Per the MHFD ArcGIS Database, the site is located within DFA 0053, however per the DFA0053 Outfall 

Systems Planning Phase B (2004) report, the Site is shown as located within First Creek Basin. Per the 

First Creek Outfall Systems Planning (1988), the Site is shown as not located within the First Creek Basin. 

Per coordination with MHFD and Adams County, it was determined that the Site could be tributary to Pond 

346 just northeast of Site. However, Pond 346 has not yet been completed to serve the upstream tributary 

areas, and thus would require improvements. Due to the lack of information available and the project Site 

being excluded from both adjacent Major Basins, on-site water quality and detention will be provided with 

this project independent of Pond 346. Relevant Excerpts from both the First Creek and DFA 0053 OSP 

have been included in Appendix C for reference. 

The Site falls within the boundary of FEMA FIRM No. 08001C0338H dated March 3, 2007 and is noted to 

be within a Floodplain Zone X. Areas classified as Zone X are considered areas of minimal flood hazard, 

usually depicted by Flood Insurance Rate Maps as areas outside of the 500-year flood plain.  

No known irrigation facilities lie within 100-feet of the property boundaries.  
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MINOR BASINS 

The Project site (previously known as the Reisbeck Subdivision) has been identified to fall within Sub-Basin 

OS1 of the Phase III Drainage Report for Belle Creek Filing No.2 Phase III prepared by Carol and Lange 

Inc dated October 4, 2001. It is important to note that the Belle Creek drainage map excerpt included in this 

report denotes the Reisbeck Subdivision lots as Sub-Basin V1; it is believed that this area was intended to 

be denoted as OS1 to be consistent with the report. Per the Belle Creek Report, the existing storm sewer 

main near the southwest corner of the site within Belle Creek Blvd has been sized to convey storm water 

runoff from this project site.  

The project site (overall Sub-Basin OS1) is proposed to be broken up into five separate sub-basins, which 

are described in more detail below. All basins noted below, except for Lot 1 and Florence Street (Basin L1) 

will be routed a Regional Detention and Water Quality Pond to be located in Tract A, the proposed “Regional 

Detention Pond”. 

• Basin L1 is made up of the Lot 1 development, including the extension of Florence Street into the 

project site. Stormwater runoff from this basin will be treated and detained in a private detention 

facility, to be located on Lot 1. Lot 1 is anticipated to be a commercial use area with a convenience 

store with fuel sales, and is assumed to be no more than 85% impervious area (consistent with the 

City of Commerce City Zoning Criteria).  

• Basin L2 is made up of the future residential development on Tract C. Stormwater from this basin 

will ultimately be routed to the Regional Detention Pond to be located in Tract A. Basin L2 is 

assumed to be no more than 75% impervious area (consistent with the City of Commerce City 

Zoning Criteria).  

• Basin L3 is made up of the future residential development on Tract B. Stormwater from this basin 

will ultimately be routed to the Regional Detention Pond to be located in Tract A. Basin L3 is 

assumed to be no more than 75% impervious area (consistent with the City of Commerce City 

Zoning Criteria).  

• Basin FS is made up of the proposed extension of East 111th Avenue Right-of-Way to be installed 

with future development. Stormwater from this basin will ultimately be routed via storm sewer to 

the regional detention pond. Basin FS is assumed to be 100% impervious area. 

• Basin TA is made up of Tract A which will contain the future Regional Detention Pond to be sized 

for the overall development (exclusive of Lot 1 and Florence Street). Basin TA is assumed to be no 

more than 10% impervious area to accommodate for access roads and structures to be installed 

with the pond.  

The Drainage Map detailing the sub-basins is provided in Appendix A and preliminary runoff calculations 

are included in Appendix B. A summary of each of the proposed sub-basins is included in Table 1 below.  

Table 1: Sub-Basin Summary 

Sub-Basin 
Area 

(ac) 

Impervious 

(%) 
Q5 (cfs) Q100 (cfs) 

L1 7.90 85% 17.41 41.68 

L2 14.40 75% 30.02 79.69 

L3 11.39 75% 17.42 46.72 

FS 0.99 100% 3.06 6.91 

TA 1.17 10% 0.37 3.57 
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DRAINAGE DESIGN CRITERIA 

REGULATIONS 

The Project will substantially comply with the currently adopted Commerce City Storm Drainage Design 

and Technical Criteria Manual (the Criteria) as well as the Mile High Flood District Criteria Manual (the 

Manual).  

DEVELOPMENT CRITERIA REFERENCE AND CONSTRAINTS 

As mentioned previously in the report, the Site does not fall within any Major Basin OSP, thus an on-site 

regional water quality and 100-year detention will be provided with the future development for all basins. 

All proposed right-of-way to be installed with this project will be tributary to the proposed Detention Ponds, 

which will be sized appropriately.  

Consistent with the Belle Creek Filing No.2 Drainage Report, the on-site drainage facilities constructed in 

the future shall discharge to the existing storm sewer main at the southwest corner of the site in Belle Creek 

Blvd. The proposed discharge from the ponds shall be consistent with the Belle Creek Filing No.2 Drainage 

Report assumptions for the project site. It is understood that some assumptions may need to be adjusted 

for varying site conditions such as the Soil Type.  

HYDROLOGICAL CRITERIA 

Hydrologic design criteria utilized to analyze runoff conditions consists of the Rational Method as approved 

by the Criteria.  Also, for sub-basins less than 160 acres in size, the Rational Method can be utilized as 

approved by the Manual.  An overview of the Rational Method is outlined below with a brief synopsis of the 

relevant criteria which was utilized in design calculations.   

Rational Method Discharge Equation 

Q = CIA 

Q = Discharge in Cubic Feet per Second (CFS) 

C = Runoff Coefficient (Calculated on an individual basin weighted basis utilizing Percent Impervious 

values and Runoff Coefficients in accordance MHFD) 

I  = Rainfall Intensity in Inches per Hour (In/Hr) (Calculated based on individual basin drainage 

conveyance methods, Time of Concentration and Rainfall Intensity Values in accordance with 

MHFD) 

A = Basin Area in Acres (Ac) (Determined based upon proposed site grading and drainage 

characteristics) 

Table 2 Below provides a summary of the 1-hour rainfall values used for the project based on the MHFD 

UD-Detention v4.02 rainfall values for the City of Commerce City.  

Table 2: 1-hour Rainfall Values 

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

0.84 in 1.12 in 1.37 in 1.75 in 2.08 in 2.43 in 

Runoff conditions and the analysis utilized in the preparation of this Report consist of design intervals as 

outlined by the following: 
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Developed Runoff Conditions (Section 901.01 of the Criteria) 

o Minor Storm: 5-year Storm Event 

o Major Storm: 100-year Storm Event 

Estimated runoff calculations are included in Appendix B. 

HYDRAULIC CRITERIA 

STORM SEWER PIPE HYDRAULICS 

As no pipe infrastructure is proposed with this Master Drainage Report, no StormCAD or pipe calculations 

will be shown. All individual lots/tracts will be responsible for the design of storm infrastructure needed to 

serve the lot and convey stormwater to the applicable detention facility in compliance with the City of 

Commerce City Storm Drainage Design and Technical Criteria Manual and the Belle Creek Phase III 

Drainage Report as outlined below. 

Per the as-built Belle Creek plans and Phase III Drainage Report (“BCF2 Report”) a drainage channel 

located downstream of the existing storm sewer system was sized to receive detained runoff from the 

Project Site at a rate of 1.0-cfs per acre (36-acres assumed), for a total of 36-cfs in the 100-year event. In 

addition, the channel was also sized for a 22.0-acre basin which has since been directed to the north and 

will no longer be contributing to this outfall location. Differing from the original approved plans, the drainage 

channel downstream of the storm sewer main was not installed. In place of the channel, a 30-inch storm 

sewer pipe was designed and installed to convey stormwater downstream. The Belle Creek As-Built Plans 

have been included in Appendix C of this report.  

A total of 35.85-acres (less than the assumed 36-acres) is proposed to outfall to the existing storm sewer 

system. Compliant with the BCF2 Report, the site will be required to discharge at less than or equal to 

1.0cfs/acre. Due to the reduce tributary area to the storm sewer system, it is anticipated that no 

improvements to the existing storm sewer main will be required as part of this project. Specific analysis and 

detailed calculations for compliance with the BCF2 Report assumptions and the existing storm sewer 

system will be provided with the site specific drainage report, as needed.  

GUTTER CAPACITY AND INLET HYDRAULICS 

As no infrastructure is proposed with this Master Drainage Report, no gutter capacity or inlet hydraulics will 

be shown. All individual developments will be responsible for the design of storm infrastructure in 

compliance with the City of Commerce City Storm Drainage Design and Technical Criteria Manual. 

WATER QUALITY ENCHANCEMENT 

Water quality will be provided on-site in the detention facilities that will each be detail designed with the site 

specific developments.  Preliminary sizing for each of the ponds has been provided in Appendix B.  

DRAINAGE FACILITY DESIGN 

GENERAL CONCEPT 

Overall, the majority of the ±35.85-acre Site (all basins except for the Lot 1 basin) will be tributary to the 

proposed Regional Detention Pond to be installed with a future development. Lot 1 will be responsible for 

providing on-site 100-year treatment and water quality for the proposed development of Lot 1 and future 
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Florence Street right-of-way only through the use of a private detention pond. All other lots/tracts, including 

future East 111th Avenue right-of-way, will be responsible for installing appropriate storm infrastructure to 

convey runoff to the Regional Detention Pond in Tract A.  

Following existing drainage patterns, minimal runoff from off-site basins is anticipated to enter the site. Due 

to negligible run-on, off-site basin runoff is not anticipated to affect the size of the pond. This is to be verified 

by future development, and the pond sizing shall be updated accordingly.  

A proposed drainage map is included in Appendix A, showing basin delineation, approximate future pond 

locations, and basin impervious values. Calculations for estimated basin imperviousness and runoff, as well 

as preliminary detention facility sizing are included in Appendix B.  

SPECIFIC DETAILS 

Per the Criteria, the Colorado Urban Hydrograph Procedure (CUHP) method was utilized to determine the 

preliminary detention requirements for the Project. At the time of future development, applicable design 

methods shall be utilized to size proposed detention facility, which includes the use of UD-Detention, v4.03 

MHFD spreadsheet. Approximate footprints for each pond are shown in the proposed master drainage map 

included with Appendix A 

Lot 1 Detention Pond 

As a secondary fuel safety measure and in order to support the preferred timing of development, Lot 1 will 

drain to a private detention pond generally located along the southern boundary of Lot 1. Based on tributary 

area runoff, the Lot 1 Detention Pond is anticipated to detain approximately 1.67 acre-feet of runoff. The 

outfall from the Lot 1 Detention Pond will be piped via underground storm sewer to the end of the Florence 

Street Right-of-Way extension where it will open outfall (daylight) to grade in the interim condition. It is 

anticipated that in the future with the development of Tracts B and C and the extension of 111th Avenue, 

the temporary storm outfall will be picked up and connected to the Right-of-Way storm sewer system and 

conveyed as bypass flows to the pond in Tract A and ultimately convey stormwater flows to the existing 

storm sewer infrastructure in Belle Creek. Runoff will then follow existing drainage patterns and consistent 

with the assumptions made in the Belle Creek Filing No.2 Report and be conveyed downstream ultimately 

to First Creek. The exact alignment of the pond outfall will be further defined with the Site Specific 

Development Plans. At the time of Site Specific Development Plans, it shall be the responsibility of the 

Engineer to provide a preliminary storm sewer layout with elevations to verify that drainage from the Lot 1 

pond can ultimately be conveyed to the Regional Detention Pond via underground storm sewer. The 

Regional Detention Pond shall be sized with a bypass for the Lot 1 Detention Pond flow. It is understood 

that some assumptions may need to be adjusted for varying site conditions such as the Soil Type. 

Deviations from assumptions made in the BCF2 Report shall be further detailed within the future site 

specific drainage report. 

Regional Detention Pond 

The Site generally slopes towards the proposed Regional Detention Pond location, no major drainage 

issues are anticipated for the Regional Detention Pond tributary areas. Based on tributary area runoff, the 

Regional Detention Pond is anticipated to detain 4.01 acre-feet of runoff. Consistent with the assumptions 

made in the Belle Creek Filing No.2 Report, the outlet from the Regional Detention Pond will discharge to 

the existing storm sewer located at the southwest corner of the project site and be conveyed downstream 

ultimately to First Creek. It is understood that some assumptions may need to be adjusted for varying site 

conditions such as the Soil Type. Deviations from assumptions made in the BCF2 Report shall be further 

detailed within the future site specific drainage report.  
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A proposed “Tract A” is being designated with this project to serve as the future location of the Regional 

Detention Pond. All other drainage easements will be evaluated with individual lot developments. 

Calculations for the preliminary sizing of the private detention and regional detention ponds are provided in 

Appendix B. 

FLOODPLAIN MODIFICATIONS 

This site does not fall within a known FEMA floodplain and no floodplain modifications are required for this 

project.  

ADDITIONAL PERMITTING REQUIREMENTS 

No additional permitting requirements are required as part of this Drainage Report.  

CONCLUSION 

COMPLIANCE WITH STANDARDS 

Proposed drainage designs associated with the Project have been designed in substantial accordance with 

applicable Commerce City Storm Drainage Design and Technical Criteria Manual and the Urban Drainage 

and Flood Control District Manual and are not anticipated to adversely affect the existing drainage facilities 

to which they discharge. 

This Master Drainage Report outlines the preliminary drainage patterns and pond sizing to be used by 

future development to ensure drainage requirements can be met. It will be the responsibility of the future 

developers to fully design and construct all storm sewer infrastructure.  
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NRCS Soil Map 

Master Drainage Map  
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Hydrologic Soil Group

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

AsC Ascalon sandy loam, 3 
to 5 percent slopes

B 9.5 23.8%

NlA Nunn loam, 0 to 1 
percent slopes

C 14.5 36.1%

SnA Satanta loam, 0 to 1 
percent slopes

C 0.2 0.5%

VoB Vona sandy loam, 1 to 3 
percent slopes

A 15.8 39.5%

Totals for Area of Interest 40.0 100.0%

Description

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

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

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

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

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

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

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

Hydrologic Soil Group—Adams County Area, Parts of Adams and Denver Counties, Colorado QuikTrip 4205 Filing No. 1

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

9/9/2020
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Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—Adams County Area, Parts of Adams and Denver Counties, Colorado QuikTrip 4205 Filing No. 1

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

9/9/2020
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APPENDIX B – HYDRAULIC COMPUTATIONS 

Preliminary Runoff Calculations 

Preliminary Detention Facility Sizing 

  



Designer:

Company: 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr

Date: 1-hour rainfall depth, P1 (in) = 0.84 1.12 1.37 1.75 2.08 2.43 3.35

Project: a b c

Location: Rainfall Intensity Equation Coefficients = 28.50 10.00 0.786

2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr

Overland 

Flow Length

Li (ft)

U/S Elevation

(ft)

(Optional)

D/S Elevation

(ft)

(Optional)

Overland 

Flow Slope

Si (ft/ft)

Overland 

Flow Time

ti (min)

Channelized 

Flow Length

Lt (ft)

U/S Elevation

(ft)

(Optional)

D/S Elevation

(ft)

(Optional)

Channelized 

Flow Slope

St (ft/ft)

NRCS 

Conveyance 

Factor K

Channelized 

Flow Velocity

Vt (ft/sec)

Channelized 

Flow Time

tt (min)

Computed

tc (min)

Regional

tc (min)

Selected

tc (min)
2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr

0.68 0.70 0.71 0.74 0.75 0.77 0.80 6.32 9.04 9.04 2.36 3.15 3.85 4.92 5.85 6.83 9.42 12.70 17.41 21.75 28.63 34.69 41.68 59.70

0.60 0.65 0.68 0.74 0.76 0.79 0.82 5.07 8.47 8.47 2.42 3.23 3.95 5.04 5.99 7.00 9.65 21.06 30.02 38.82 53.64 65.86 79.69 114.52

0.60 0.63 0.66 0.72 0.75 0.77 0.81 12.95 16.35 16.35 1.83 2.44 2.98 3.81 4.53 5.29 7.30 12.45 17.42 22.52 31.27 38.53 46.72 67.38

0.84 0.86 0.86 0.88 0.89 0.89 0.90 1.92 6.00 6.00 2.71 3.61 4.42 5.64 6.71 7.83 10.80 2.24 3.06 3.78 4.90 5.88 6.91 9.64

0.06 0.12 0.21 0.37 0.44 0.52 0.62 10.98 13.37 13.37 2.01 2.68 3.28 4.19 4.98 5.82 8.02 0.15 0.37 0.79 1.84 2.58 3.57 5.81

0.015 600.00 0.015

50.00 0.015 500.00L2 14.40

28.88

12.55

TA 1.17 C 10.0 50.00 0.015 350.00 0.015 20 2.45 2.38

16.74

FS 0.99 B 100.0 25.00

Cells of this color are for calculated results based on overrides

CMW

Kimley-Horn and Associates

8/25/2021

QuikTrip 4205 Filing No 1

Commece City, Colorado

Version 2.00 released May 2017

20 2.45 4.08

16.74

L3 11.39 B 75.0 300.00 0.015 500.00 0.015 20 2.45 3.40

0.015 20 2.45 3.40C 75.0

0.015100.00

Rainfall Intensity, I (in/hr)

2.45 2.72 14.15200.015400.00

Peak Flow, Q (cfs)

Calculation of Peak Runoff using Rational Method

Overland (Initial) Flow Time Channelized (Travel) Flow Time Time of ConcentrationRunoff Coefficient, C

Subcatchment 

Name

Area

(ac)

NRCS 

Hydrologic 

Soil Group

Percent 

Imperviousness

L1 7.90 A 85.0

Select UDFCD location for NOAA Atlas 14 Rainfall Depths from the pulldown list OR enter your own depths obtained from the NOAA website (click this link)

Cells of this color are for required user-input

Cells of this color are for optional override values
I 𝑖𝑛/ℎ𝑟 =

a ∗ P1
b + tc

c

ti =
0.395 1.1 − C5 Li

Si
0.33

tt =
Lt

60K St
=

Lt
60Vt

Computed tc = ti + tt

Regional tc = 26 − 17i +
Lt

60 14i + 9 St
Selected tc = max tminimum , min Computed tc , Regional tc

tminimum= 5 (urban) 
tminimum= 10 (non-urban)

Q 𝑐𝑓𝑠 = CIA

http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=co
http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=co
http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=co
http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=co
http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=co
http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=co
http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=co
http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=co
http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=co
http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=co
http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=co
http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=co
http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=co
http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=co
http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=co


Project:

Basin ID:

Depth Increment = 0.10 ft

Watershed Information Top of Micropool 0.00 14.1 14.1 200 0.005

Selected BMP Type = EDB ISV 0.50 14.1 14.1 200 0.005 100 0.002

Watershed Area = 27.96 acres 0.60 14.1 14.1 200 0.005 120 0.003

Watershed Length = 1,260 ft 0.70 14.1 14.1 200 0.005 140 0.003

Watershed Length to Centroid = 450 ft 0.80 14.1 14.1 200 0.005 160 0.004

Watershed Slope = 0.016 ft/ft 0.90 14.1 14.1 200 0.005 180 0.004

Watershed Imperviousness = 80.00% percent 1.00 14.1 14.1 200 0.005 200 0.005

Percentage Hydrologic Soil Group A = 20.0% percent 1.10 34.5 24.1 834 0.019 248 0.006

Percentage Hydrologic Soil Group B = 30.0% percent 1.20 54.9 34.1 1,876 0.043 380 0.009

Percentage Hydrologic Soil Groups C/D = 50.0% percent 1.30 75.3 44.1 3,325 0.076 637 0.015

Target WQCV Drain Time = 40.0 hours 1.40 95.7 54.1 5,183 0.119 1,059 0.024

Location for 1-hr Rainfall Depths = Commerce City - Civic Center 1.50 116.1 64.1 7,449 0.171 1,687 0.039

1.60 136.5 74.1 10,123 0.232 2,562 0.059

1.70 156.9 84.1 13,205 0.303 3,725 0.086

Optional User Overrides 1.80 177.3 94.1 16,695 0.383 5,217 0.120

Water Quality Capture Volume (WQCV) = 0.765 acre-feet acre-feet 1.90 197.7 104.1 20,593 0.473 7,078 0.162

Excess Urban Runoff Volume (EURV) = 2.432 acre-feet acre-feet 2.00 218.1 114.1 24,898 0.572 9,349 0.215

2-yr Runoff Volume (P1 = 0.84 in.) = 1.422 acre-feet inches 2.10 238.5 124.1 29,612 0.680 12,071 0.277

5-yr Runoff Volume (P1 = 1.12 in.) = 1.981 acre-feet inches Floor 2.14 246.7 128.1 31,612 0.726 13,296 0.305

10-yr Runoff Volume (P1 = 1.37 in.) = 2.532 acre-feet inches 2.20 247.2 128.6 31,792 0.730 15,198 0.349

25-yr Runoff Volume (P1 = 1.75 in.) = 3.459 acre-feet inches 2.30 248.0 129.4 32,094 0.737 18,392 0.422

50-yr Runoff Volume (P1 = 2.08 in.) = 4.239 acre-feet inches 2.40 248.8 130.2 32,396 0.744 21,616 0.496

100-yr Runoff Volume (P1 = 2.43 in.) = 5.111 acre-feet inches 2.50 249.6 131.0 32,700 0.751 24,871 0.571

500-yr Runoff Volume (P1 = 3.35 in.) = 7.325 acre-feet inches 2.60 250.4 131.8 33,005 0.758 28,156 0.646

Approximate 2-yr Detention Volume = 1.393 acre-feet 2.70 251.2 132.6 33,311 0.765 31,472 0.723

Approximate 5-yr Detention Volume = 1.967 acre-feet Zone 1 (WQCV) 2.76 251.7 133.1 33,496 0.769 33,476 0.769

Approximate 10-yr Detention Volume = 2.447 acre-feet 2.80 252.0 133.4 33,619 0.772 34,819 0.799

Approximate 25-yr Detention Volume = 2.975 acre-feet 2.90 252.8 134.2 33,928 0.779 38,196 0.877

Approximate 50-yr Detention Volume = 3.278 acre-feet 3.00 253.6 135.0 34,238 0.786 41,604 0.955

Approximate 100-yr Detention Volume = 3.627 acre-feet 3.10 254.4 135.8 34,550 0.793 45,044 1.034

3.20 255.2 136.6 34,863 0.800 48,514 1.114

Define Zones and Basin Geometry 3.30 256.0 137.4 35,177 0.808 52,016 1.194

Zone 1 Volume (WQCV) = 0.765 acre-feet 3.40 256.8 138.2 35,492 0.815 55,550 1.275

Zone 2 Volume (EURV - Zone 1) = 1.667 acre-feet 3.50 257.6 139.0 35,809 0.822 59,115 1.357

Zone 3 Volume (100-year - Zones 1 & 2) = 1.195 acre-feet 3.60 258.4 139.8 36,127 0.829 62,712 1.440

Total Detention Basin Volume = 3.627 acre-feet 3.70 259.2 140.6 36,446 0.837 66,340 1.523

Initial Surcharge Volume (ISV) = 100 ft
 3 3.80 260.0 141.4 36,766 0.844 70,001 1.607

Initial Surcharge Depth (ISD) = 0.50 ft 3.90 260.8 142.2 37,088 0.851 73,694 1.692

Total Available Detention Depth (Htotal) = 6.00 ft 4.00 261.6 143.0 37,411 0.859 77,419 1.777

Depth of Trickle Channel (HTC) = 0.50 ft 4.10 262.4 143.8 37,735 0.866 81,176 1.864

Slope of Trickle Channel (STC) = 0.005 ft/ft 4.20 263.2 144.6 38,061 0.874 84,966 1.951

Slopes of Main Basin Sides (Smain) = 4 H:V 4.30 264.0 145.4 38,388 0.881 88,788 2.038

Basin Length-to-Width Ratio (RL/W) = 2 4.40 264.8 146.2 38,716 0.889 92,643 2.127

4.50 265.6 147.0 39,046 0.896 96,531 2.216

Initial Surcharge Area (AISV) = 200 ft
 2 4.60 266.4 147.8 39,376 0.904 100,452 2.306

Surcharge Volume Length (LISV) = 14.1 ft 4.70 267.2 148.6 39,708 0.912 104,407 2.397

Surcharge Volume Width (WISV) = 14.1 ft Zone 2 (EURV) 4.74 267.5 148.9 39,841 0.915 105,998 2.433

Depth of Basin Floor (HFLOOR) = 1.14 ft 4.80 268.0 149.4 40,042 0.919 108,394 2.488

Length of Basin Floor (LFLOOR) = 246.7 ft 4.90 268.8 150.2 40,376 0.927 112,415 2.581

Width of Basin Floor (WFLOOR) = 128.1 ft 5.00 269.6 151.0 40,712 0.935 116,469 2.674

Area of Basin Floor (AFLOOR) = 31,612 ft
 2 5.10 270.4 151.8 41,049 0.942 120,557 2.768

Volume of Basin Floor (VFLOOR) = 13,044 ft
 3 5.20 271.2 152.6 41,387 0.950 124,679 2.862

Depth of Main Basin (HMAIN) = 3.86 ft 5.30 272.0 153.4 41,727 0.958 128,835 2.958

Length of Main Basin (LMAIN) = 277.6 ft 5.40 272.8 154.2 42,068 0.966 133,025 3.054

Width of Main Basin (WMAIN) = 159.0 ft 5.50 273.6 155.0 42,410 0.974 137,249 3.151

Area of Main Basin (AMAIN) = 44,141 ft
 2 5.60 274.4 155.8 42,754 0.981 141,507 3.249

Volume of Main Basin (VMAIN) = 145,532 ft
 3 5.70 275.2 156.6 43,099 0.989 145,799 3.347

Calculated Total Basin Volume (Vtotal) = 3.645 acre-feet 5.80 276.0 157.4 43,445 0.997 150,127 3.446

5.90 276.8 158.2 43,792 1.005 154,488 3.547

Zone 3 (100-year) 5.98 277.4 158.9 44,071 1.012 158,003 3.627

6.00 277.6 159.0 44,141 1.013 158,885 3.647

6.10 278.4 159.8 44,491 1.021 163,317 3.749

6.20 279.2 160.6 44,842 1.029 167,783 3.852

6.30 280.0 161.4 45,194 1.038 172,285 3.955

6.40 280.8 162.2 45,548 1.046 176,822 4.059

6.50 281.6 163.0 45,903 1.054 181,395 4.164

6.60 282.4 163.8 46,259 1.062 186,003 4.270

6.70 283.2 164.6 46,617 1.070 190,647 4.377

6.80 284.0 165.4 46,976 1.078 195,326 4.484

6.90 284.8 166.2 47,336 1.087 200,042 4.592

7.00 285.6 167.0 47,698 1.095 204,793 4.701

7.10 286.4 167.8 48,060 1.103 209,581 4.811

7.20 287.2 168.6 48,424 1.112 214,406 4.922

7.30 288.0 169.4 48,790 1.120 219,266 5.034

7.40 288.8 170.2 49,156 1.128 224,164 5.146

7.50 289.6 171.0 49,524 1.137 229,098 5.259

7.60 290.4 171.8 49,893 1.145 234,068 5.373

7.70 291.2 172.6 50,263 1.154 239,076 5.488

7.80 292.0 173.4 50,635 1.162 244,121 5.604

7.90 292.8 174.2 51,008 1.171 249,203 5.721

8.00 293.6 175.0 51,382 1.180 254,323 5.838

8.10 294.4 175.8 51,758 1.188 259,480 5.957

8.20 295.2 176.6 52,135 1.197 264,674 6.076

8.30 296.0 177.4 52,513 1.206 269,907 6.196

8.40 296.8 178.2 52,892 1.214 275,177 6.317

8.50 297.6 179.0 53,273 1.223 280,485 6.439

8.60 298.4 179.8 53,655 1.232 285,832 6.562

8.70 299.2 180.6 54,038 1.241 291,216 6.685

8.80 300.0 181.4 54,422 1.249 296,639 6.810

8.90 300.8 182.2 54,808 1.258 302,101 6.935

9.00 301.6 183.0 55,195 1.267 307,601 7.062

9.10 302.4 183.8 55,583 1.276 313,140 7.189

9.20 303.2 184.6 55,973 1.285 318,718 7.317

9.30 304.0 185.4 56,364 1.294 324,334 7.446

9.40 304.8 186.2 56,756 1.303 329,990 7.576

9.50 305.6 187.0 57,150 1.312 335,686 7.706

9.60 306.4 187.8 57,544 1.321 341,420 7.838

9.70 307.2 188.6 57,940 1.330 347,195 7.970

9.80 308.0 189.4 58,338 1.339 353,008 8.104

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional 

Override 

Area (ft
 2
)

Length 

(ft)

Optional 

Override 

Stage (ft)

Stage

(ft)

Stage - Storage

Description

Area 

(ft
 2
)

Width 

(ft)

CanAM

Regional Pond (preliinary Sizing)

MHFD-Detention, Version 4.04 (February 2021)

Volume 

(ft
 3
)

Volume 

(ac-ft)

Area 

(acre)

After providing required inputs above including 1-hour rainfall

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

the embedded Colorado Urban Hydrograph Procedure.

Example Zone Configuration (Retention Pond)

MHFD-Detention-Regional Pond.xlsm, Basin 8/25/2021, 3:51 PM



0 User Defined Stage-Area Booleans for Message

0 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

1.14               H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER
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2.14 Floor 2.14 Floor

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

4.74 Zone 2 (EURV) 4.74 Zone 2 (EURV)

5.98 Zone 3 (100-year) 5.98 Zone 3 (100-year)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.04 (February 2021)
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Project:

Basin ID:

Depth Increment = 0.30 ft

Watershed Information Top of Micropool 0.00 7.9 7.9 62 0.001

Selected BMP Type = EDB ISV 0.50 7.9 7.9 62 0.001 31 0.001

Watershed Area = 7.90 acres 0.60 7.9 7.9 62 0.001 37 0.001

Watershed Length = 900 ft 0.90 7.9 7.9 62 0.001 56 0.001

Watershed Length to Centroid = 375 ft 1.20 48.7 27.9 1,358 0.031 177 0.004

Watershed Slope = 0.008 ft/ft 1.50 109.9 57.9 6,362 0.146 1,243 0.029

Watershed Imperviousness = 85.00% percent Floor 1.56 122.1 63.9 7,803 0.179 1,668 0.038

Percentage Hydrologic Soil Group A = 100.0% percent 1.80 124.1 65.8 8,164 0.187 3,584 0.082

Percentage Hydrologic Soil Group B = 0.0% percent 2.10 126.5 68.2 8,626 0.198 6,102 0.140

Percentage Hydrologic Soil Groups C/D = 0.0% percent 2.40 128.9 70.6 9,099 0.209 8,760 0.201

Target WQCV Drain Time = 40.0 hours Zone 1 (WQCV) 2.58 130.3 72.1 9,388 0.216 10,424 0.239

Location for 1-hr Rainfall Depths = Commerce City - Civic Center 2.70 131.3 73.0 9,583 0.220 11,562 0.265

3.00 133.7 75.4 10,079 0.231 14,511 0.333

3.30 136.1 77.8 10,587 0.243 17,611 0.404

Optional User Overrides 3.60 138.5 80.2 11,106 0.255 20,864 0.479

Water Quality Capture Volume (WQCV) = 0.238 acre-feet acre-feet 3.90 140.9 82.6 11,636 0.267 24,275 0.557

Excess Urban Runoff Volume (EURV) = 0.898 acre-feet acre-feet 4.20 143.3 85.0 12,178 0.280 27,847 0.639

2-yr Runoff Volume (P1 = 0.84 in.) = 0.424 acre-feet inches 4.50 145.7 87.4 12,732 0.292 31,584 0.725

5-yr Runoff Volume (P1 = 1.12 in.) = 0.583 acre-feet inches 4.80 148.1 89.8 13,297 0.305 35,488 0.815

10-yr Runoff Volume (P1 = 1.37 in.) = 0.731 acre-feet inches Zone 2 (EURV) 5.07 150.2 92.0 13,816 0.317 39,148 0.899

25-yr Runoff Volume (P1 = 1.75 in.) = 0.962 acre-feet inches 5.10 150.5 92.2 13,874 0.318 39,563 0.908

50-yr Runoff Volume (P1 = 2.08 in.) = 1.174 acre-feet inches 5.40 152.9 94.6 14,462 0.332 43,813 1.006

100-yr Runoff Volume (P1 = 2.43 in.) = 1.410 acre-feet inches 5.70 155.3 97.0 15,062 0.346 48,241 1.107

500-yr Runoff Volume (P1 = 3.35 in.) = 2.022 acre-feet inches 6.00 157.7 99.4 15,673 0.360 52,851 1.213

Approximate 2-yr Detention Volume = 0.418 acre-feet Zone 3 (100-year) 6.03 157.9 99.7 15,735 0.361 53,322 1.224

Approximate 5-yr Detention Volume = 0.573 acre-feet 6.30 160.1 101.8 16,295 0.374 57,646 1.323

Approximate 10-yr Detention Volume = 0.715 acre-feet 6.60 162.5 104.2 16,930 0.389 62,630 1.438

Approximate 25-yr Detention Volume = 0.946 acre-feet 6.90 164.9 106.6 17,575 0.403 67,805 1.557

Approximate 50-yr Detention Volume = 1.090 acre-feet 7.20 167.3 109.0 18,233 0.419 73,176 1.680

Approximate 100-yr Detention Volume = 1.221 acre-feet 7.50 169.7 111.4 18,902 0.434 78,746 1.808

7.80 172.1 113.8 19,582 0.450 84,518 1.940

Define Zones and Basin Geometry 8.10 174.5 116.2 20,274 0.465 90,496 2.078

Zone 1 Volume (WQCV) = 0.238 acre-feet 8.40 176.9 118.6 20,977 0.482 96,684 2.220

Zone 2 Volume (EURV - Zone 1) = 0.660 acre-feet 8.70 179.3 121.0 21,692 0.498 103,084 2.366

Zone 3 Volume (100-year - Zones 1 & 2) = 0.322 acre-feet 9.00 181.7 123.4 22,418 0.515 109,700 2.518

Total Detention Basin Volume = 1.221 acre-feet 9.30 184.1 125.8 23,156 0.532 116,536 2.675

Initial Surcharge Volume (ISV) = 31 ft
 3 9.60 186.5 128.2 23,906 0.549 123,595 2.837

Initial Surcharge Depth (ISD) = 0.50 ft 9.90 188.9 130.6 24,667 0.566 130,880 3.005

Total Available Detention Depth (Htotal) = 6.00 ft 10.20 191.3 133.0 25,439 0.584 138,396 3.177

Depth of Trickle Channel (HTC) = 0.50 ft 10.50 193.7 135.4 26,223 0.602 146,145 3.355

Slope of Trickle Channel (STC) = 0.005 ft/ft 10.80 196.1 137.8 27,019 0.620 154,131 3.538

Slopes of Main Basin Sides (Smain) = 4 H:V 11.10 198.5 140.2 27,826 0.639 162,357 3.727

Basin Length-to-Width Ratio (RL/W) = 2 11.40 200.9 142.6 28,644 0.658 170,828 3.922

11.70 203.3 145.0 29,474 0.677 179,545 4.122

Initial Surcharge Area (AISV) = 62 ft
 2 12.00 205.7 147.4 30,316 0.696 188,513 4.328

Surcharge Volume Length (LISV) = 7.9 ft 12.30 208.1 149.8 31,169 0.716 197,736 4.539

Surcharge Volume Width (WISV) = 7.9 ft 12.60 210.5 152.2 32,034 0.735 207,216 4.757

Depth of Basin Floor (HFLOOR) = 0.56 ft 12.90 212.9 154.6 32,910 0.756 216,957 4.981

Length of Basin Floor (LFLOOR) = 122.1 ft 13.20 215.3 157.0 33,798 0.776 226,963 5.210

Width of Basin Floor (WFLOOR) = 63.9 ft 13.50 217.7 159.4 34,697 0.797 237,237 5.446

Area of Basin Floor (AFLOOR) = 7,803 ft
 2 13.80 220.1 161.8 35,607 0.817 247,782 5.688

Volume of Basin Floor (VFLOOR) = 1,598 ft
 3 14.10 222.5 164.2 36,530 0.839 258,602 5.937

Depth of Main Basin (HMAIN) = 4.44 ft 14.40 224.9 166.6 37,463 0.860 269,701 6.191

Length of Main Basin (LMAIN) = 157.7 ft 14.70 227.3 169.0 38,409 0.882 281,082 6.453

Width of Main Basin (WMAIN) = 99.4 ft 15.00 229.7 171.4 39,366 0.904 292,747 6.721

Area of Main Basin (AMAIN) = 15,673 ft
 2 15.30 232.1 173.8 40,334 0.926 304,702 6.995

Volume of Main Basin (VMAIN) = 51,112 ft
 3 15.60 234.5 176.2 41,314 0.948 316,949 7.276

Calculated Total Basin Volume (Vtotal) = 1.211 acre-feet 15.90 236.9 178.6 42,305 0.971 329,491 7.564

16.20 239.3 181.0 43,308 0.994 342,333 7.859

16.50 241.7 183.4 44,322 1.018 355,477 8.161

16.80 244.1 185.8 45,348 1.041 368,928 8.469

17.10 246.5 188.2 46,386 1.065 382,687 8.785

17.40 248.9 190.6 47,435 1.089 396,760 9.108

17.70 251.3 193.0 48,495 1.113 411,149 9.439

18.00 253.7 195.4 49,567 1.138 425,858 9.776

18.30 256.1 197.8 50,651 1.163 440,891 10.121

18.60 258.5 200.2 51,746 1.188 456,250 10.474

18.90 260.9 202.6 52,852 1.213 471,939 10.834

19.20 263.3 205.0 53,970 1.239 487,962 11.202

19.50 265.7 207.4 55,100 1.265 504,323 11.578

19.80 268.1 209.8 56,241 1.291 521,024 11.961

20.10 270.5 212.2 57,394 1.318 538,068 12.352

20.40 272.9 214.6 58,558 1.344 555,461 12.752

20.70 275.3 217.0 59,733 1.371 573,204 13.159

21.00 277.7 219.4 60,921 1.399 591,302 13.574

21.30 280.1 221.8 62,119 1.426 609,758 13.998

21.60 282.5 224.2 63,330 1.454 628,575 14.430

21.90 284.9 226.6 64,551 1.482 647,757 14.870

22.20 287.3 229.0 65,785 1.510 667,307 15.319

22.50 289.7 231.4 67,029 1.539 687,229 15.777

22.80 292.1 233.8 68,286 1.568 707,526 16.243

23.10 294.5 236.2 69,554 1.597 728,201 16.717

23.40 296.9 238.6 70,833 1.626 749,259 17.201

23.70 299.3 241.0 72,124 1.656 770,702 17.693

24.00 301.7 243.4 73,426 1.686 792,535 18.194

24.30 304.1 245.8 74,740 1.716 814,759 18.704

24.60 306.5 248.2 76,066 1.746 837,380 19.224

24.90 308.9 250.6 77,403 1.777 860,400 19.752

25.20 311.3 253.0 78,751 1.808 883,823 20.290

25.50 313.7 255.4 80,111 1.839 907,652 20.837

25.80 316.1 257.8 81,483 1.871 931,890 21.393

26.10 318.5 260.2 82,866 1.902 956,542 21.959

26.40 320.9 262.6 84,260 1.934 981,611 22.535

26.70 323.3 265.0 85,666 1.967 1,007,100 23.120

27.00 325.7 267.4 87,084 1.999 1,033,012 23.715

27.30 328.1 269.8 88,513 2.032 1,059,351 24.319

27.60 330.5 272.2 89,954 2.065 1,086,121 24.934

27.90 332.9 274.6 91,406 2.098 1,113,324 25.558

28.20 335.3 277.0 92,869 2.132 1,140,965 26.193

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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APPENDIX C – RELEVANT REPORT EXCERPTS 

Relevant Drainage Report Excerpts 

 



BELLE CREEK FILING NO.2 
PHASE Ill DRAINAGE REPORT 

Page3 

Hydraulic grade line calculations will be prepared and presented on the 
storm sewer construction plans. 

V. DRAINAGE FACILITY DESIGN 

For purposes of this analysis, the site was separated into 33 developed 
basins. Basins B1, P, 01, 02, 03, R, S, and T were analyzed as basins 
D1 and C1 in the final drainage report for Filing No. 1. 

Sub-basin B1 generates flows that will exceed the street capacity, 
therefore, storm sewer is proposed to start at the upper end of the B1 and 
B2 basins. 

The storm sewer is routed through basins E1 through L2 and inlets are 
sized and located to reduce gutter flows to below the allowable street 
capacity. 

Sub-basins U1, U2, U3, 01, 02, N2, and H1 are tributary to Belle Creek 
Boulevard. Street capacities in Belle Creek Boulevard are reached at 
design point 21 on the east and design point 24 on the west. Storm sewer 
for Belle Creek Boulevard discharges into the proposed detention pond. 

Sub-basins T and 01 will be served by the Beeler Street storm sewer 
proposed in Filing No. 1. The storm sewer must be extended 
approximately one block Into Filing No. 2 to reduce street flows to below 
gutter capacities. 

The detention pond has been designed based on the empirical formula 
and tributary area. Both Tracts D and E will be utilized for the detention 
pond. 

The pond outlets to a proposed storm channel and piping network that will 
be constructed on the properties west of Filing No. 2 and Filing No. 1 
(Tanabe Gravel Pits). The storm drainage has been designed to convey 
the 1 00-year flows from Filing No. 2 and from upgradient sources 
(Raisbeck Subdivision and east of Highway 85). This basin is designated 
as Sub-basin OS1. 

Based on the First Creek watershed boundary as shown in the Lower First 
Creek and DFA 0055 Outfall Systems Planning Alternatives Report 
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