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ENGINEER’S STATEMENT 

 

I hereby certify that this final drainage study for the QuikTrip #4201 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. I understand that the City of Commerce City 

does not, and will not, assume liability for drainage facilities designed by others. 

 

            

Aaron Johnston, P.E.      Date 

Registered Professional Engineer  

State of Colorado No. 56543      

 

 

 

DEVELOPER’S CERTIFICATION 

 

“QuikTrip Corporation hereby certifies that the drainage facilities for QuikTrip #4201 shall be constructed 

according to the design presented in this report. I understand that the City of Commerce City does not 

and will not assume liability for the drainage facilities designed and/or certified by my engineer and that 

the City of Commerce City reviews drainage plans pursuant to the Municipal Code; but cannot, on behalf 

of QuikTrip #4201, guarantee that final drainage design review will absolve QuikTrip Corporation and/or 

their successors and/or assigns of future liability for improper design.” 

 

 

 

 

            

Authorized Signature      Date 

Mike Talcott  

12/29/23
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1/4/2024
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I. General Location and Description 

A. Location  

The proposed QuikTrip is located in Adams County, at the northeast corner of Rosemary Street and State 

Highway 2, in Commerce City, Colorado, and consists of approximately 2.40 acres of developed land and 

is currently zoned Agricultural District. The site is contained in the southwest quarter of Section 28, 

Township 2 South, Range 67 West of the Principal Meridian. The site is bordered by Rosemary Street to 

the west, State Highway 2 to the south and east, and various residential lots along the north property line. 

In between the project site and State Highway 2 is a railroad track. This project site in existing conditions 

discharges towards the railroad tracks and continues northeast to Irondale Gulch and ultimately reaching 

South Platte River. It is the intent of this development to continue this drainage pattern and release at 

existing rates. No water quality or detention is currently associated with the existing lot. 

 

 
 

B. Description of Property 

The project site consists of developed land, comprised of a single story building, native grasses, and 
gravel parking behind the existing building. The proposed development will include the development of 
the QuikTrip site, the detention and water quality pond for the site, and associated utility and road 
infrastructure. The approximately 2.40 acres of undeveloped land generally slopes from southwest to 
northeast. The existing zoning for this site is Agricultural, but will be amended to become commercial 
zoning. 
 
The NRCS Web Soil Survey of Adams County, Colorado, indicates site soils to be Truckton sandy loam, 
and Vona sandy loam soils, described as Hydrologic Soil Group A, and with varying slopes of 0-20 
percent. Group A soils have very low runoff potential and are classified as being well-drained. 
 
The FEMA Flood Insurance Map (08001C0607H) dated March 5, 2007 shows that this site is located in 
Zone X, which is outside the 0.2% annual chance flood plain. No office calculation or field surveying was 
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performed to determine this information. A copy of the FIRM map is included for reference in the 
appendices.  
 
There are no irrigation facilities on-site, or nearby, which flow through the project site. The site is 
developed with a single story structure and gravel parking lot and slopes towards the existing railroad to 
the east. Currently, there are no slope/drainage easements, utility easements, or temporary utility 
easements. A geotechnical report has not been completed at this time, however, will be provided as an 
appendix to this report when completed, this also includes bore samples of the site. Based on the Mile 
High Flood District’s Confluence Map there is no flooding immediately adjacent or downstream of the site. 
However, there is flood concerns due to lack of capacity within Irondale Gulch on the southside of the 
State Highway 2. This project site does not discharge directly into Irondale Gulch, but instead a drainage 
ditch on the north side of the BNSF railroad. The drainage ditch does eventually discharge into Irondale 
Gulch further downstream. A copy of the MHFD Confluence Map for this area is included in the appendix. 
 
 

II. Drainage Basins and Sub-basins 

A. Major Existing Basin Description 

Irondale Gulch is discussed within the Irondale Gulch Outfall Systems Plan (herein referred to as the 

Existing OSP) dated 2011. Specifically, this project tributary to Reach 2 and is contained within Basin ID 

951 per Figure E-1 of the Existing OSP. Figure E-1 shows a conceptual design of how the various basins 

will be routed to Reach 2 and ultimately towards the South Platte River. The project site is located at the 

most upstream location oof Basin 951, and no conceptual improvements were recommended immediately 

adjacent or downstream of the site. Existing flows are routed through a grass lined channel along the 

northern edge of the BNSF railroad, and continue northeast until sheet flowing through residential roads 

towards 88th Avenue. According to the Existing OSP the project site will be collected in a grass lined 

channel and routed towards a future regional detention facility with Basin ID 8951. In the Existing OSP 

the project site was analyzed to have a future site impervious value of 90%, coinciding with the 

assumption the site would be developed for commercial uses. According to the Existing OSP, “Detention 

Basin 8951’s conceptual design includes storage volume of 27.5 acre-feet and a release rate of 8.3 cfs. It 

detains runoff between 86th Avenue, Rosemary Street, and State Highway 2. Runoff naturally sheet flows 

to the detention basin and there is an open channel around the perimeter of the basin to collect runoff and 

discharge into the pond at the drop structure and forebay location. The detention basin discharges are 

conveyed in a 30-inch RCP along Ulster Street to the 60-inch RCP within 88th Avenue.” The 60-inch RCP 

in 88th Avenue will route the runoff to the South Platte River. This site is located in Zone X according to 

the FEMA FIRM panel previously mentioned. The proposed on-site water quality and detention facility will 

release at existing rates and will be directed along the same existing flow path along the BNSF railroad 

where runoff will then be directed north towards 88th Avenue within various open channels. 

 

B. Sub-basin Descriptions 

Specifically, the project site consists of approximately 2.40 acres of developed land, containing a single 

story structure and gravel parking lot, which sheet flows into an existing drainage ditch along the north 

side of the BNSF railroad. According to the Mile High Flood Districts Map Gallery webpage the drainage 

ditch enters Irondale Gulch where runoff is directed north towards 88th Avenue. The existing site produces 

approximately 3.81 cfs of runoff, and since the site is located at the most upstream portion of the Existing 

OSP report, there is minimal to no off-site flow entering the project site. 

 

Approximately 1.71 acres of the existing 2.40 acres is proposed to be developed with this plan, while the 

remaining 0.69 acres will remain undeveloped and pervious landscaping. The proposed development will 

include a single story convenience store, a fuel canopy for dispenser islands, pavement for parking 



QuikTrip #4201 

September 8, 2023 

 

 

Galloway & Company, Inc.   

surfaces, various utilities, and a proposed on-site water quality and detention facility. Soils on-site are 

classified as Hydrologic Group A and have well-draining characteristics. The 1.71 acres that is planned to 

be disturbed and developed will be routed to the on-site drainage facility and will be discharged into the 

drainage ditch along the BNSF railroad similar to the existing condition flow path.  

 

According to Section 2.3.2, within the City of Commerce City Storm Drainage Criteria Manual and Figure 

2-1 Requirements for Detention and Stormwater Quality in Commerce City, this site is proposing to 

disturb more than 5,000 square feet of land, no regional water quality or detention is currently provided, 

therefore minimizing directly connected impervious areas and an on-site full spectrum detention facility 

will be required on site. Per Figure 2-1 the 20/10 rule does not apply to this site. 

 

 

III. Design Criteria 

A. Development Criteria References and Constraints 

This site discharges into a drainage ditch along the BNSF railroad and ultimately into the Irondale Gulch 

which was analyzed as part of an overall basin in the Irondale Gulch Outfall Systems Plan dated 2011. 

This report discusses specific improvements and future regional detention facilities, but did not have any 

specific improvements associated with the project site. No improvements were discussed for the drainage 

ditch along the railroad, and future improvements were discussed for Irondale Gulch as a concern for 

flooding does existing within Irondale Gulch.  

 

B. Hydrologic Criteria 

The Rational Method was used to calculate the flows generated within each basin for both the 5-year and 
100-year storm events. Soils on-site consist of Truckton sandy loam, and Vona sandy loam soils, 
described as Hydrologic Soil Group A, and with varying slopes of 0-20 percent. Group A soils have very 
low runoff potential and are classified as being well-drained. Intensities, times of concentrations, and 
routed flow accumulations were all calculated using the formulas and/or charts provided in the City of 
Commerce City Storm Drainage Design and Technical Criteria Manual. Composite “C” values and site 
imperviousness were derived from runoff coefficients provided for pavement, landscaping, and roofs in 
the Mile High Flood District Urban Storm Drainage Criteria Manual. Calculations herein demonstrate 
runoff and flow accumulations for the 5- and 100-year events. The site imperviousness that is being 
routed to the proposed on-site detention facility is approximately 76.5%.  
 

Detention and storm water quality will be provided on-site by the proposed detention and water quality 

pond located on the northeast side of the site. The pond will release stormwater at the existing rate into 

the existing drainage ditch, where it will be conveyed to Irondale Gulch, and ultimately the South Platte 

River. The Mile High Flood District Detention spreadsheet was used to verify pond storage and the outlet 

structure design will be provided with the final drainage report and construction documents.  

 

C. Hydraulic Criteria 

All proposed storm sewer will be sized using StormCAD and all inlet capacities will be verified with the 

most recent MHFD UD-Inlet spreadsheet. All storm sewer inlets will be designed to capture and convey 

the major storm event. StormCAD modeling will be utilized to verify pipe capacity and Hydraulic Grade 

Lines for the 5-year and 100-year storm events through all proposed piping.  
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D. Stormwater Quality 

This project proposes to satisfy the MS4 Permit requirements by providing water quality within the 

detention facility and releasing runoff from the pond at or below the historic rates into the drainage ditch 

similar to the existing conditions.  

 

IV. Drainage Plan 

A. General Concept 

The following information outlines the concepts for collecting and conveying excess site rainfall. Refer to 

the appendices for the Drainage Plan.  

 

All proposed on-site storm sewer is routed to the on-site detention and water quality pond. The on-site 

runoff is collected by CDOT Type R inlets and conveyed through the proposed storm sewer system to the 

pond. Treatment to permanent water quality standards is provided here and the runoff eventually outfalls 

on the southeast side of the pond to the drainage ditch, where it is conveyed to the Irondale Gulch. 

Maintenance of the facilities is the responsibility of the Property Owner.  

 

All on-site runoff will be routed to the proposed on-site water quality and detention facility, a summary 

table of elevations, volume storage, and release rates is provided below. 

PROPOSED DETENTION POND SUMMARY TABLE  

Attribute Value 
 

 

Tributary 
DA 1 - DA 5 

 

Sub-basin 
 

Area 
1.71 

 

(acres)  

Imperviousness  
81% 

 

  

WQCV Volume Req. (ac-ft) 
0.055 

 

 
WQCV WSEL (ft) 5154.34  

EURV Volume Req. (ac-ft) 0.156  

EURV WSEL (ft) 5155  

100-Year Volume Req. (ac-ft) 0.290  

Volume Provided (ac-ft) 0.654  

100-Year WSEL 5155.98  

Top of Pond 5158.50  

Freeboard (ft) 2.52  

QALL (cfs) 3.11  

QACT (cfs) 3.10  

Total Runoff Into Pond (cfs) DA 1 - DA 5  

Pond Spillway Flowline (ft) 5157.50  

Clogged 100-Yr WSEL (ft) 5158.02  

Freeboard (ft) 0.48  
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B. Specific Details 

Collection and conveyance within and from each of the sub-basins is detailed below. Basin delineations 

can be found on the Drainage Map in the appendices of this report.  

 

Basin EX-1 (2.40 AC, Q5=0.56 cfs, Q100=3.18 cfs): a basin consisting of the existing property. Runoff 

generally flows from the northwest to the southeast and discharges into an existing drainage ditch 

along the north side of the BNSF railroad. 

 

Basin DA-1 (0.13 AC, Q5=0.48 cfs, Q100=0.99 cfs): a basin defining the roof of the proposed QuikTrip. 

Runoff will flow into a downspout, which will tie into the proposed storm sewer system underground 

with an inserta-tee. Runoff will then be routed to the on-site water quality and detention facility.   

 

Basin DA-2 (0.17 AC, Q5=0.62 cfs, Q100=1.26 cfs): a basin defining the roof of the proposed fuel canopy. 

Runoff will flow into downspouts which will tie into the proposed storm sewer system. Runoff will 

then be routed to the on-site water quality and detention facility. 

 

Basin DA-3 (0.39 AC, Q5=1.22 cfs, Q100=2.46 cfs): a basin towards the northwest side of the site 

consisting of a portion of the parking, drives, and landscaping. Runoff will be routed by curb and 

gutter to a proposed curb inlet, Inlet A3, located in sump. Runoff will then be routed to the on-site 

water quality and detention facility. 

 

Basin DA-4 (0.84 AC, Q5=2.97 cfs, Q100=5.86 cfs): a basin located at the south side of the site and 

consisting of parking, drives, and landscaping.  Runoff will be routed by curb and gutter to a 

proposed Type R inlet, Inlet A4, located in sump. Runoff will then be routed to the on-site water 

quality and detention facility. 

 

Basin DA-5 (0.19 AC, Q5=0.05 cfs, Q100=0.18 cfs): a basin consisting of the proposed water quality and 

detention facility, and some upstream landscaping. 

 

Basin DA-6 (0.69 AC, Q5=0.16 cfs, Q100=0.69 cfs): a basin consisting of existing pervious landscaping 

which will largely remain undisturbed. Runoff will sheet flow from the site into the existing drainage 

ditch following existing flow patterns.  

 

Detention and storm water quality will be provided on-site by the proposed detention and water quality 

pond located on the west side of the site. The pond will release stormwater at the existing rate into the 

existing drainage ditch, where it will be conveyed to the Irondale Gulch, and ultimate receiving waters, the 

South Platte River. The Mile High Flood District Detention spreadsheet was used to verify pond storage 

and outlet structure design. The emergency spillway has been designed to accommodate the full 100-

year storm runoff of the site. The emergency spillway will have a 10-foot bottom width and a total depth of 

1-foot with 4:1 side slopes to convey 13.45 cfs. Maintenance and access is provided to the detention 

pond by a 10-foot wide access ramp with a maximum longitudinal slope of 10%.  
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V. Conclusions 

 A. Compliance with Standards 

This report has been prepared using the criteria and methods as described in the City of Commerce City 

Storm Drainage and Technical Criteria Manual, provisions of the Mile-High Flood District Urban Storm 

Drainage Criteria Manual, and the Irondale Gulch Outfall Systems Plan. With development, site 

imperviousness and runoff will increase compared to existing rates but will not adversely impact 

downstream properties or existing drainage infrastructure due to the proposed water quality and detention 

facility. The proposed detention and water quality will ensure runoff into the existing drainage ditch does 

not exceed existing rates and that proper water quality is provided.  

 

B. Drainage Design 

The proposed detention and water quality pond will discharge at, or below, existing rates into the existing 

drainage ditch immediately southeast of the site. Additionally, rip rap will be provided at the flared end 

section leaving the proposed pond to provide stability and energy control prior to runoff entering the 

existing ditch. MS4 and MDCIA compliance will be achieved with water quality detention design. The 

proposed water quality and detention facility will be privately owned and maintained. 

 

C. Water Quality 

MS4 and MDCIA compliance will be achieved with water quality detention design.  

 

D. Operation and Maintenance provisions 

An operation and Maintenance Plan for the proposed stormwater facilities will be provided in the final 

drainage study in accordance with the provisions section 3.1.3 in the City Criteria Manual. The on-site 

pond will be privately maintained and follow O&M provisions provided in the final drainage study. The 

O&M plan will adhere to the requirements listed subsection 3.1.3.D.e. 

 

VI. References 
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VII. Appendices 

 A. Exhibits and Figures  

 B. Hydrologic Computations 

 C. Hydraulic Computations 

 D. Drainage Map 

 E. City Checklist 
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SECTION 8 – CONCEPTUAL DESIGN OF CONCEPTUAL DESIGN 

8-7  

IRONDALE GULCH OUTFALL SYSTEMS PLAN 
CONCEPTUAL DESIGN REPORT 

8.3.2 Irondale Gulch Reach 2: I-76 at 88th Avenue to State Highway 2 at 88th Avenue 
 
Regional Detention and Channels/Conduits Combined 

 
Reach 2 of Irondale Gulch is between stations 50+59 to 144+95 and is within Commerce City and 

Unincorporated Adams County.  The downstream reach limit is located at I-76 and the upstream limit is 

located at SH 2 and the BNSF Railroad.  

 
Existing Conditions 

Reach 2 of Irondale Gulch consists of a mix of residential, commercial, industrial, and areas of open space.  

The existing land use primarily consists of 2% and 45% impervious areas.  There is an existing storm sewer 

system along 88th Avenue that collects and conveys runoff to an existing retention basin at the northeast 

corner of 88th Avenue and the UPRR.  The retention basin has the capacity to retain 15.3 acre-feet of runoff.  

There are no defined channels along the minor roadways south of 88th Avenue and flooding has been 

experienced in the past. 

 
Proposed Conditions 

The future development of Reach 2 calls for a large increase in imperviousness and assumes the basin will 

primarily be 90% impervious.   Regional detention and channels/conduits are the proposed improvements to 

be implemented within this reach.  A summary of the proposed improvements are listed below and 

expanded on further throughout the section: 

 60-inch RCP jacked under SH 2/BNSF 

 60-inch RCP along Willow Street, 88th Avenue, Brighton Road and I-76 ROW to tie to Reach 1 

 Six (6) Detention Basins 

 Engineered channels and conduits along minor roadways to convey runoff to the detention basins 

 

A 60-inch RCP will be jacked under SH 2/BNSF and convey all the runoff from the RMA from Reach 3, 

Reach 4, Tributary A and Tributary B.  The 60-inch RCP is designed to convey the 100-year Conceptual 

Design peak flow of 91 cfs. 

 

The 60-inch RCP then continues north on Willow Street, west along 88th Avenue and Brighton Road, then 

south to tie into the box base manhole at the confluence with Reach 1.  There were numerous existing 

utilities within 88th Avenue, including sanitary sewer, water, and gas lines which are shown on the plan and 

profiles.  The sanitary sewers and large utilities were missed however there are a number of small gas lines 

and water service lines that will need to be relocated.  Avoiding the important existing utilities raised the 

profile of the storm sewer which will require the roadway to be raised in several locations including along 

Willow Street, 88th Avenue between Willow Street and Verbena Street, 88th Avenue between Rosemary 

Street and UPRR, and 88th Avenue between the O’Brain Canal and Wikiup Drive.  These utility locations 

and depths are approximate and need to be verified during final design. Box based manholes are spaced at a 

maximum of every 500 feet.  

 

The storm sewer will go under the O’Brian Canal, in a 48”x76” HERCP which is the equivalent to the 60-

inch RCP.  The 60-inch RCP is designed to convey the 100-year Conceptual Design peak flow which ranges 

between 91 to 115 cfs. 

 

There are four (4) locations where outflow from upstream detention basins will enter the 60-inch RCP under 

88th Avenue: Verbena Street (Detention Basin 8950), Ulster Street (Detention Basin 8951), Rosemary Street 

(Detention Basin 8953), and by the UPRR (Detention Basin 8955).  The four (4) proposed detention basins 

detain a majority of the tributary area between 88th Avenue and 80th Avenue and the UPRR and SH2/BNSF 

with the exception of the area west of Pontiac Street (flows to Brighton Road) and northeast of 87th and 

Tamarac Street (which will continue to flow to the existing retention basin at 88th Avenue and UPRR). 

These four (4) detention basins and their tributary areas are described in further detail below. 

 

Detention Basin 8950 

Detention Basin 8950 has a 100-year storage volume of 11.4 acre-feet and a release rate of 6.6 cfs.  It 

detains runoff between 87th Avenue, Ulster Street and SH2.  There are open channels along Valentia Street 

and 86th to convey runoff into the detention basin.  The detention basin discharges are conveyed in a 24-inch 

RCP along 87th Avenue to Ulster Street where it confluences with the 30-inch RCP outfall from Detention 

Basin 8951 and flows to the 60-inch RCP within 88th Avenue. 

 

Detention Basin 8951 

Detention Basin 8951 has a 100-year storage volume of 27.5 acre-feet and a release rate of 8.3 cfs.  It 

detains runoff between 86th Avenue, Rosemary Street and SH2.  Runoff naturally sheet flows to the 

detention basin and there is an open channel around the perimeter of the basin to collect runoff and 

discharge into the pond at the drop structure and forebay location.  The detention basin discharges are 

conveyed in a 30-inch RCP along Ulster Street to the 60-inch RCP within 88th Avenue. 
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QuikTrip 4201

8/28/2023

________

Subdivision: QuikTrip 4201 Project Name: QuikTrip 4201

Location: CO, Commerce City Project No.:

Calculated By: DLR

Checked By: DLR

Date: 6/14/23

2-YEAR 5-YEAR 10-YEAR 100-YEAR

COEFF. COEFF. COEFF. COEFF.

EX 1 2.40 100 0.04 1.5 0 1.75 0.0 90 0.06 2.20 40.00 0.55 9.20 0.04 0.07 0.04 0.25 12.9

Total Existing 2.40 100 0.04 1.5 0 1.75 0.0 90 0.06 2.20 40.00 0.55 9.20 0.04 0.07 0.04 0.25 12.9

DA-A1 0.13 100 0.00 0.0 0 0.00 0.0 90 0.13 90.00 40.00 0.00 0.00 0.73 0.75 0.77 0.84 90.0

DA-A2 0.17 100 0.00 0.0 0 0.00 0.0 90 0.17 90.00 40.00 0.00 0.00 0.73 0.75 0.77 0.84 90.0

DA-A3 0.39 100 0.34 86.6 0 0.05 0.0 90 0.00 0.00 40.00 0.00 0.00 0.73 0.75 0.75 0.80 86.6

DA-A4 0.84 100 0.71 84.7 0 0.13 0.0 90 0.00 0.00 40.00 0.00 0.00 0.71 0.74 0.74 0.78 84.7

DA-A5 0.19 100 0.00 0.0 0 0.19 0.0 90 0.00 0.00 40.00 0.00 0.00 0.01 0.05 0.01 0.13 0.0

Total to Pond 1.71 100 1.04 61.0 0 0.37 0.0 90 0.30 15.50 40.00 0.00 0.00 0.64 0.67 0.67 0.72 76.5

DA-A6 0.69 100 0.01 0.8 0 0.69 0.0 90 0.00 0.00 40.00 0.00 0.00 0.02 0.06 0.02 0.14 0.8

Total Not to Pond 0.69 100 0.01 0.8 0 0.69 0.0 90 0.00 0.00 40.00 0.00 0.00 0.02 0.06 0.02 0.14 0.8

Overall Total 2.40 100 1.05 43.7 0 1.06 0.0 90 0.30 11.10 40.00 0.00 0.00 0.46 0.49 0.48 0.55 54.8

*PERCENT IMPERVIOUS VALUES * RUNOFF COEFFICIENTS USED (Group A Soils)

LANDSCAPE 2 2-Year 5-Year 10-year 100-Year

PAVING 100 LANDSCAPE 0.01 0.05 0.01 0.13

ROOFING 90 PAVING 0.84 0.86 0.87 0.90

GRAVEL 40 ROOFING 0.73 0.75 0.77 0.84

GRAVEL 0.25 0.27 0.28 0.51

* Table 6-5, Chapter 6, USDCM Vol. I

Basin ID
Weighted 

% Imp.
% Imp.

QKT004201

Weighted % Imp.Area (ac)

Roofs

Area (ac)Total Area (ac)

Paved Roads

Weighted 

% Imp.

COMPOSITE % IMPERVIOUS CALCULATIONS

Lawns

Weighted 

% Imp.
% Imp. Area (ac)

Gravel

% Imp. Area (ac)

Basins Total 

Weighted % 

Imp.
% Imp.

Galloway & Company, Inc. Page 1 of 1



QuikTrip 4201

8/28/2023

________

Subdivision: QuikTrip 4201 Project Name: QuikTrip 4201

Location: CO, Commerce City Project No.:

Calculated By: DLR

Checked By: DLR

Date: 6/14/23

FINAL

BASIN D.A. Hydrologic Impervious C100 C5 L S Ti L S Cv VEL. Tt COMP. Tc TOTAL Urbanized Tc Tc

ID (AC) Soils Group (%) (FT) (%) (MIN) (FT) (%) (FPS) (MIN) (MIN) LENGTH (FT) (MIN) (MIN)

EX 1 2.40 A 12.9 0.25 0.07 56 1.0 14.1 395 3.0 10.0 1.7 3.8 17.9 451.0 12.5 12.5

DA-A1 0.13 A 90.0 0.84 0.75 0 0.0 0.0 0 0.0 0.0 0.0 0.0 0.0 0.0 10.0 5.0

DA-A2 0.17 A 90.0 0.84 0.75 0 0.0 0.0 0 0.0 0.0 0.0 0.0 0.0 0.0 10.0 5.0

DA-A3 0.39 A 86.6 0.80 0.75 81 1.4 5.1 305 1.1 20.0 2.1 2.4 7.6 386.0 12.1 7.6

DA-A4 0.84 A 84.7 0.78 0.74 22 1.2 3.0 282 1.4 20.0 2.4 2.0 4.9 304.0 11.7 5.0

DA-A5 0.19 A 0.0 0.13 0.05 0 0.0 0.0 0 0.0 20.0 0.0 0.0 0.0 0.0 10.0 5.0

DA-A6 0.69 A 0.8 0.14 0.06 30 2.8 7.4 91 8.1 7.0 2.0 0.8 8.2 121.0 10.7 8.2

NOTES:

Ti = (0.395*(1.1 - C5)*(L)^0.5)/((S)^0.33),  S in ft/ft

Tt=L/60V (Velocity From Fig. 501) 

Velocity V=Cv*S^0.5,  S in ft/ft

Tc Check = 10+L/180

For Urbanized basins a minimum Tc of 5.0 minutes is required.

For non-urbanized basins a minimum Tc of 10.0 minutes is required

(Tt)

STANDARD FORM SF-2

TIME OF CONCENTRATION

SUB-BASIN Tc CHECK

QKT004201

(URBANIZED BASINS)DATA

INITIAL/OVERLAND

(Ti)

TRAVEL TIME

Galloway & Company, Inc. Page 1 of 1



QuikTrip 4201

8/28/2023

________

Project Name: QuikTrip 4201

Subdivision: QuikTrip 4201 Project No.:

Location: CO, Commerce City Calculated By: DLR

Design Storm: Checked By: DLR

Date: 
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REMARKS

1 EX 1 2.40 0.07 12.5 0.16 3.43 0.5 Drains Off-Site towards RailRoad

Total Existing 12.5 0.16 3.43 0.5

1 DA-A1 0.13 0.75 5.0 0.10 4.79 0.5 Drains towards curb inlet

1 DA-A2 0.17 0.75 5.0 0.13 4.79 0.6 Drains towards curb inlet

1 DA-A3 0.39 0.75 7.6 0.29 4.21 1.2 Drains towards curb inlet

1 DA-A4 0.84 0.74 5.0 0.62 4.79 3.0 Drains towards curb inlet

1 DA-A5 0.19 0.05 5.0 0.01 4.79 0.0 Pond

1 DA-A6 0.69 0.06 8.2 0.04 4.09 0.2 Drains Off-Site towards RailRoad

STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

5-Year

QKT004201

6/14/23

TRAVEL TIMEDIRECT RUNOFF TOTAL RUNOFF STREET PIPE

Galloway & Company, Inc. Page 1 of 1



QuikTrip 4201

8/28/2023

________

Project Name: QuikTrip 4201

Subdivision: QuikTrip 4201 Project No.:

Location: CO, Commerce City Calculated By: DLR

Design Storm: Checked By: DLR

Date: 
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REMARKS

1 EX 1 2.40 0.25 12.5 0.59 6.45 3.8 Drains Off-Site towards RailRoad

12.5 0.59 6.45 3.8

1 DA-A1 0.13 0.84 5.0 0.11 9.02 1.0 Drains towards curb inlet

1 DA-A2 0.17 0.84 5.0 0.14 9.02 1.3 Drains towards curb inlet

1 DA-A3 0.39 0.80 7.6 0.31 7.92 2.5 Drains towards curb inlet

1 DA-A4 0.84 0.78 5.0 0.65 9.02 5.9 Drains into roof drains

1 DA-A5 0.19 0.13 5.0 0.02 9.02 0.2 Drains into roof drains

1 DA-A6 0.69 0.14 8.2 0.09 7.70 0.7 Drains Off-Site towards RailRoad

STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN

QKT004201

PIPE

100-Year

DIRECT RUNOFF TOTAL RUNOFF STREET

Total Existing

6/14/23

TRAVEL TIME

(RATIONAL METHOD PROCEDURE)

Galloway & Company, Inc. Page 1 of 1



QuikTrip #4201 

September 8, 2023 

 

 

 
 

APPENDIX C 

Hydraulic Computations 

 



Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 50 0.001

Selected BMP Type = EDB 5151.5 -- 1.17 -- -- -- 603 0.014 382 0.009

Watershed Area = 1.71 acres 5152.5 -- 2.17 -- -- -- 1,194 0.027 1,280 0.029

Watershed Length = 387 ft 5153.5 -- 3.17 -- -- -- 1,958 0.045 2,856 0.066

Watershed Length to Centroid = 202 ft 5154.5 -- 4.17 -- -- -- 2,825 0.065 5,248 0.120

Watershed Slope = 0.020 ft/ft 5155.5 -- 5.17 -- -- -- 3,829 0.088 8,575 0.197

Watershed Imperviousness = 76.50% percent 5156.5 -- 6.17 -- -- -- 4,983 0.114 12,981 0.298

Percentage Hydrologic Soil Group A = 100.0% percent 5157.5 -- 7.17 -- -- -- 6,304 0.145 18,624 0.428

Percentage Hydrologic Soil Group B = 0.0% percent 5158.5 -- 8.17 -- -- -- 7,799 0.179 25,676 0.589

Percentage Hydrologic Soil Groups C/D = 0.0% percent -- -- -- --

Target WQCV Drain Time = 40.0 hours -- -- -- --

Location for 1-hr Rainfall Depths = Commerce City - Civic Center -- -- -- --

-- -- -- --

-- -- -- --

Optional User Overrides -- -- -- --

Water Quality Capture Volume (WQCV) = 0.044 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 0.170 acre-feet acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 0.84 in.) = 0.079 acre-feet inches -- -- -- --

5-yr Runoff Volume (P1 = 1.12 in.) = 0.108 acre-feet inches -- -- -- --

10-yr Runoff Volume (P1 = 1.37 in.) = 0.135 acre-feet inches -- -- -- --

25-yr Runoff Volume (P1 = 1.75 in.) = 0.180 acre-feet inches -- -- -- --

50-yr Runoff Volume (P1 = 2.08 in.) = 0.222 acre-feet inches -- -- -- --

100-yr Runoff Volume (P1 = 2.43 in.) = 0.270 acre-feet inches -- -- -- --

500-yr Runoff Volume (P1 = 3.35 in.) = 0.396 acre-feet inches -- -- -- --

Approximate 2-yr Detention Volume = 0.079 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 0.108 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 0.136 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 0.181 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 0.209 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 0.236 acre-feet -- -- -- --

-- -- -- --

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

Select Zone 1 Storage Volume (Required) = acre-feet -- -- -- --

Select Zone 2 Storage Volume (Optional) = acre-feet -- -- -- --

Select Zone 3 Storage Volume (Optional) = acre-feet -- -- -- --

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

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

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

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

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

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

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

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

-- -- -- --

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

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

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

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

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

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

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

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

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

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

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

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

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

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

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

After providing required inputs above including 1-hour rainfall

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

the embedded Colorado Urban Hydrograph Procedure.

Volume 

(ft 3)

Volume 

(ac-ft)

Area 

(acre)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional 

Override 

Area (ft 2)

Length 

(ft)

Optional 

Override 

Stage (ft)

Stage

(ft)

Stage - Storage

Description

Area 

(ft 2)

Width 

(ft)

QuikTrip Store #4201

Detention Pond

MHFD-Detention, Version 4.05 (January 2022)

Example Zone Configuration (Retention Pond)

4201 - MHFD-Detention_v4-05.xlsm, Basin 6/14/2023, 12:21 PM



1 User Defined Stage-Area Booleans for Message

1 Equal Stage-Area Inputs Watershed L:W

1 CountA Watershed Lc:L

Watershed Slope

0 Calc_S_TC Booleans for CUHP

1 CUHP Inputs Complete

H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV

0.00 Floor #N/A #N/A

#N/A Zone 1 #N/A #N/A

0.00 Zone 2 #N/A #N/A

0.00 Zone 3 #N/A #N/A

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.05 (January 2022)
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Weir Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, Jan 20 2023

QT4201 - Emergency Spillway 100 Year Clogged

Trapezoidal Weir
Crest =  Sharp
Bottom Length (ft) =  10.00
Total Depth (ft) =  1.00
Side Slope (z:1) =  4.00

Calculations
Weir Coeff. Cw =  3.10
Compute by: Known Q
Known Q (cfs) =  13.45

Highlighted
Depth (ft) =  0.52
Q (cfs) =  13.45
Area (sqft) =  6.28
Velocity (ft/s) =  2.14
Top Width (ft) =  14.16

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

Depth (ft) Depth (ft)QT4201 - Emergency Spillway 100 Year Clogged

-0.50 -0.50

0.00 0.00

0.50 0.50

1.00 1.00

1.50 1.50

2.00 2.00

Length (ft)Weir W.S.



QuikTrip #4201 

September 8, 2023 
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Drainage Maps 
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APPENDIX E 

City Checklist 
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