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I. Introduction 

This final drainage report for Leeper Industrial Park will address the on-site stormwater conveyance and treatment for 

the development in accordance with criteria set forth by applicable governing agencies as well as previously approved 

relevant drainage studies. 

II. General Location and Description 

 Project Location 

The subject property is a 20.08 industrial facility located at 3700 E. 64th Avenue in Commerce City, Colorado. 

The property consists of Lot 3, and a previously unplatted parcel in the Leeper Industrial Park Subdivision.  The 

property is bound to the west by Monroe Street, to the north by an unplatted parcel, to the east by other lots 

within the Leeper Industrial Park Subdivision and Colorado Boulevard, and to the south by East 64th Avenue. 

 Project Description 

The property is an existing industrial facility with two offices, auxillary buildings, storage yard area, and 

associated drivelanes.  Aside from the existing buildings, the groundcover of the property consists largely of 

existing recycled asphalt.  A significant portion of the site (approximately 60% of the site area) along the 

western boundary lies on a buried inactive landfill.  The site contains permanent and temporary easements for 

energy pipeline purposes.  No wetlands are known to exist onsite. 

 Floodplain Information 

According to FEMA Flood Insurance Rate Map Panel #08001C0604H, the subject site is located within flood 

hazard area Zone X.  Zone X is defined as area outside the 0.2-percent-chance (or 500-year) flood.  Refer to 

Appendix A for the applicable FEMA flood map. 

 Soils Description 

According to the United States Department of Agriculture Natural Resources Conservation Service (NRCS) 

National Cooperative Soil Survey, onsite soils are identified as Terrace Escarpments and Vona Sandy Loam 

and are classified as Hydrologic Soil Group A.  Group A is sand, loamy sand or sandy loam types of soils. It has 

low runoff potential and high infiltration rates even when thoroughly wetted. They consist chiefly of deep, 

well to excessively drained sands or gravels and have a high rate of water transmission.  See Appendix A for 

the site soil map. 

III. Historic Drainage 

 Existing Drainage Pattern 

The site generally drains from south to north and west to east at a general slope of 0.5%.  Flows are then 

generally conveyed to Monroe Street, and eventually to the O’Brien Canal in the existing condition.  The site is 

covered by compacted earth with little vegetation. 

 Existing Basins 

The existing site is divided into drainage basins described as follows: 

a. Basin EX-A (9.25 Acres) 

Basin EX-A consists of the western portion of the development.  The basin is covered with buildings, 

small concrete pads, and largely made up of recycled earth storage area and undeveloped slope 
down to Monroe Street.  Runoff generated from Basin EX-A sheet flows north and west to Monroe 

Street.  The existing basin is 68% impervious. 

 



b. Basin EX-B (9.60 Acres) 

Basin EX-B consists of an eastern portion of the bulk area of the site.  The basin is covered with 

buildings, small concrete pads, driveways, and largely made up of recycled asphalt storage yard.  

Runoff generated from Basin EX-B sheet flows north and east to a low point within the site.  Flows 
either percolate into the soil at this location or overflow into Basin EX-A.  The existing basin is 83% 

impervious. 

c. Basin EX-C (1.64 Acres) 

Basin EX-C consists generally of access to the site from Colorado Boulevard.  The basin is covered 

with asphalt roadway and recycled asphalt storage yard.  Runoff generated from Basin EX-C flows 

onto neighboring properties and the Colorado Boulevard right-of-way.  The existing basin is 62% 

impervious. 
 

IV. Drainage Criteria 

 Regulation 

Methods described in the UDFCD Urban Storm Drainage Criteria Manual and in the Commerce City Storm 

Drainage Design and Technical Criteria were used for the drainage design of the Site.   

 Hydrology 

The Rational Method analysis, utilizing the Intensity-Duration-Frequency curves for the area established by 

the National Oceanic and Atmospheric Administration was used to determine the on-site runoff generated for 

the 5-year (minor), and 100-year (major) storm events.  Runoff coefficients were based on the type of 
proposed development outlined in the UDFCD manual.  Runoff coefficients used in the analysis were 

weighted according to the existing and proposed land uses in each basin or sub-basin and the time of 

concentration values have been calculated for each of the basins or sub-basins per Urban Drainage criteria.  

Detention storage and release rate have been calculated using the UDFCD full-spectrum design criteria.  

Hydrologic calculations can be found in Appendix B. 

V. Drainage Design 

 General Concept 

Proposed on-site drainage design will follow historical drainage patterns.  The site will not be altered in any 
way with the exception of the addition of fresh recycled asphalt for some storage areas and the introduction 

of an infiltration pond. 

 Proposed Drainage Basins 

The improved site is divided into drainage basins described as follows: 

a. Basin A (7.96 Acres) 

Basin A consists of the western portion of the development.  The basin is covered with buildings, 

small concrete pads, aggregate all-weather access material for fire lane, and largely made up of 

recycled asphalt storage yard.  Runoff generated from Basin A will sheet flow north and west to 

Monroe Street.  A Mile High Flood District grass swale has been designed along the sites western 
boundary to provide additional water quality to the runoff from the basin.  The basin is 68% 

impervious. 

 

 



b. Basin B (10.09 Acres) 

Basin B consists of an eastern portion of the bulk area of the site.  The basin is covered with 

buildings, small concrete pads, driveways, aggregate all-weather access material for fire lane, and 

largely made up of recycled asphalt storage yard.  Runoff generated from B will sheet flow toward a 
proposed infiltration pond.  Flows from Basin B will infiltrate into the soil and recharge groundwater.  

Minimal depth grading has been proposed in order to maximize the size of Basin B and direct runoff 

toward the infiltration basin to the extent possible.  The entire site cannot be graded toward the 

basin due to restrictions of cut over the existing landfill.  The basin is 69% impervious. 

c. Basin C (1.26 Acres) 

Basin C consists generally of access to the site from Colorado Boulevard.  The basin is covered with 

asphalt roadway, aggregate all-weather access material for fire lane, recycled asphalt storage yard.  
Runoff generated from Basin C will flow onto neighboring properties and the Colorado Boulevard 

right-of-way to match historical drainage patterns.  The basin is 40% impervious. 

 Storage  

As the O’Brien Canal barricades the natural drainage pattern of the relatively flat existing site, conventional 

methods of detention and release are not feasible for the site.  In order to prevent discharge of stormwater 

into the Canal, site drainage will be directed to a proposed infiltration pond.  To prevent any overflow from the 

infiltration pond to the O’Brien Canal, the ponds have been sized to contain the entire 100-year runoff event 

(see Appendix C for site basin characteristics) with a pond capacity of 2.97 acre-ft.  The 100-year water surface 
elevation is more than one foot below the crest of the basin, so freeboard in excess of one foot has been 

provided. 

The surface infiltration rate of 1.0 in/hr. determined via borehole infiltration testing in the pond area has been 

used to determine the overall infiltration rate of the pond.  The infiltration rate observed was 2.0 in/hr, but a 

0.5 scale down factor applied.   Given the proposed pond bottom area, the pond will infiltrate 97% the 100-

year event runoff within 63.4 hours, complying the state regulation of 72 hours or less.  Similarly, the pond will 
infiltrate 99% of the 100-year event runoff volume within 63.6 hours, in compliance with the state regulation 

of 120 hours or less.  See Appendix C for pond volume calculations. 

Water quality for Basins B and C is provided by the infiltration ponds.  Water quality for Basin A is provided by 

the MHFD water quality swale along the site’s western boundary.   

 Groundwater Management 

No groundwater impacts are anticipated at this time.  The Infiltration Report has been provided in the report 

appendix.  

VI. Conclusion 

 Compliance with Standards 

This report presents the description and calculations for the drainage analysis and design of Leeper Industrial 

Park.  The drainage system was designed in accordance with the Commerce City Storm Drainage Design and 

Technical Criteria and the UDFCD Urban Storm Drain Criteria Manual.  As impacts to the subject site are 

minimal and historic drainage patterns will be maintained, the site will not have adverse effect on 

downstream properties. 

 Variances from Criteria 

No variances from applicable criteria are being requested as a part of this drainage design. 
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Hydrologic Soil Group

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

Tc Terrace escarpments A 13.2 38.5%

VoA Vona sandy loam, 0 to 1 
percent slopes

A 21.1 61.5%

Totals for Area of Interest 34.3 100.0%

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.

Rating Options

Aggregation Method: Dominant Condition

Hydrologic Soil Group—Adams County Area, Parts of Adams and Denver Counties, Colorado Leeper Industrial Park

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Component Percent Cutoff: None Specified 

Tie-break Rule: Higher
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• APPENDIX B – HYDROLOGIC CALCUATIONS 



Project : Date : 4/27/2022

Project No. : 21087 By : JGD

Soil Type : A

Roof Concrete Recycled Asphalt Asphalt Playground Gravel Undeveloped 

Imperviousness : 90% 90% 89% 100% 10% 40% 2%

Basin Name C2 C5 C10 C100

EX-A 3,556 4,832 294,715 1,234 98,423 402,760 68% 0.51 0.52 0.54 0.64

EX-B 8,024 645 373,790 3,746 31,763 417,968 83% 0.65 0.67 0.69 0.75

EX-C 29,704 17,121 24,645 71,470 62% 0.45 0.46 0.48 0.59

Total Existing 11,580 5,477 22,101 154,831 892,198 5% 0.02 0.02 0.02 0.15

A 3,556 4,400 234,002 1,234 103,574 346,766 63% 0.46 0.48 0.49 0.60

B 8,024 419 325,726 2,846 102,719 439,734 69% 0.52 0.53 0.55 0.65

C 20,520 2,990 31,638 55,148 40% 0.25 0.26 0.28 0.42

Total Proposed 11,580 4,819 580,248 7,070 237,931 841,648 65% 0.47 0.49 0.51 0.61

Runoff CoefficientsComposite 

% Imp.

Total Area 

(sq.ft.)

Leeper Industrial Park

Drainage Basin Imperviousness

Areas (sq.ft.)

Proof Civil Co. | 800 W. 8th Ave, Ste. 104 | Denver, CO | 80204



Project : Date : 4/27/2022

Project No. : 21087 By : JGD

Final

Basin ID Area (AC.) C5 Li (ft.) S (%) Ti (min.) Lt (ft.) S (%)

Conveyance 

Factor Vel (fps) Tt (min.)

Comp. TC 

(min.)

Regional 

TC (Min.) TC (Min.)

EX-A 9.25 0.52 373 0.50 25.3 559 1.2 10 1.1 8.5 33.8 19.1 19.1

EX-B 9.60 0.67 500 0.50 21.7 121 0.7 10 0.8 2.4 24.1 13.1 13.1

EX-C 1.64 0.46 17 2.00 3.8 227 0.5 15 1.1 3.6 7.3 18.6 7.3

A 7.96 0.48 373 0.50 27.3 559 1.2 10 1.1 8.5 35.8 20.0 20.0

B 10.09 0.53 500 0.50 28.8 121 0.7 10 0.8 2.4 31.2 15.6 15.6

C 1.27 0.26 17 2.00 4.9 227 0.5 15 1.1 3.6 8.5 22.9 8.5

Initial/Overland Time Travel Time Time of Concentration

SF2 - Time of Concentration

Leeper Industrial Park

Proof Civil Co. | 800 W. 8th Ave, Ste. 104 | Denver, CO | 80204



Project : Date : 4/27/2022

Project No. : 21087 By : JGD

1-hr Point Rainfall 0.83 in. (2-year Event)

Description

Design 

Point

Area 

(ac.) C5

Tc 

(min.)

CA 

(ac.)

I 

(in/hr) Q (cfs)

Tc 

(min.)

CA 

(ac.)

I 

(in/hr) Q (cfs)

Slope 

(%)

Flow 

(cfs)

Length 

(ft)

Vel. 

(fps)

tt 

(min.) Comments

EX-A 9.25 0.52 19.1 4.8 1.67 8.10

EX-B 9.60 0.67 13.1 6.5 2.00 12.93

EX-C 1.64 0.46 7.3 0.8 2.51 1.91

Total 20.48 22.94

A 7.96 0.48 20.0 3.8 1.63 6.20

B 10.09 0.53 15.6 5.4 1.85 9.96

C 1.27 0.26 8.5 0.3 2.39 0.80

Total 19.32 16.96

Leeper Industrial Park

SF3 - Minor Storm

Direct Runoff Total Runoff Street Travel Time

Proof Civil Co. | 800 W. 8th Ave, Ste. 104 | Denver, CO | 80204



Project : Date : 4/27/2022

Project No. : 21087 By : JGD

1-hr Point Rainfall 1.11 in. (5-year Event)

Description

Design 

Point

Area 

(ac.) C5

Tc 

(min.)

CA 

(ac.)

I 

(in/hr) Q (cfs)

Tc 

(min.)

CA 

(ac.)

I 

(in/hr) Q (cfs)

Slope 

(%)

Flow 

(cfs)

Length 

(ft)

Vel. 

(fps)

tt 

(min.) Comments

EX-A 9.25 0.52 19.1 4.8 2.24 10.84

EX-B 9.60 0.67 13.1 6.5 2.68 17.29

EX-C 1.64 0.46 7.3 0.8 3.36 2.56

Total 20.48 30.68

A 7.96 0.48 20.0 3.8 2.18 8.29

B 10.09 0.53 15.6 5.4 2.47 13.32

C 1.27 0.26 8.5 0.3 3.19 1.07

Total 19.32 22.68

Leeper Industrial Park

SF3 - Minor Storm

Direct Runoff Total Runoff Street Travel Time

Proof Civil Co. | 800 W. 8th Ave, Ste. 104 | Denver, CO | 80204



Project : Date : 4/27/2022

Project No. : 21087 By : JGD

1-hr Point Rainfall 2.42 in. (100-year Event)

Description

Design 

Point

Area 

(ac.) C100

Tc 

(min.)

CA 

(ac.)

I 

(in/hr) Q (cfs)

Tc 

(min.)

CA 

(ac.)

I 

(in/hr) Q (cfs)

Slope 

(%)

Flow 

(cfs)

Length 

(ft)

Vel. 

(fps)

tt 

(min.) Comments

EX-A 9.25 0.64 19.1 5.9 4.88 28.82

EX-B 9.60 0.75 13.1 7.2 5.84 42.20

EX-C 1.64 0.59 7.3 1.0 7.33 7.10

Total 20.48 78.12

A 7.96 0.60 20.0 4.8 4.75 22.79

B 10.09 0.65 15.6 6.5 5.39 35.18

C 1.27 0.42 8.5 0.5 6.96 3.69

Total 19.32 61.66

Leeper Industrial Park

SF3 - Major Storm

Direct Runoff Total Runoff Street Travel Time

Proof Civil Co. | 800 W. 8th Ave, Ste. 104 | Denver, CO | 80204



 

 

• APPENDIX C – INFILTRATION BASIN CALCULATIONS 

 



Project:

Basin ID:

Depth Increment = ft

Required Volume Calculation Permanent Pool

Selected BMP Type = RP

Watershed Area = 10.09 acres

Watershed Length = 1,345 ft

Watershed Slope = 0.005 ft/ft

Watershed Imperviousness = 69.00% percent

Percentage Hydrologic Soil Group A = 100.0% percent

Percentage Hydrologic Soil Group B = 0.0% percent

Percentage Hydrologic Soil Groups C/D = 0.0% percent

Desired WQCV Drain Time = 12.0 hours

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

Water Quality Capture Volume (WQCV) = 0.182 acre-feet

Excess Urban Runoff Volume (EURV) = 0.879 acre-feet

2-yr Runoff Volume (P1 = 0.83 in.) = 0.424 acre-feet 0.83 inches

5-yr Runoff Volume (P1 = 1.11 in.) = 0.584 acre-feet 1.11 inches

10-yr Runoff Volume (P1 = 1.36 in.) = 0.745 acre-feet 1.36 inches

25-yr Runoff Volume (P1 = 1.75 in.) = 1.009 acre-feet 1.75 inches

50-yr Runoff Volume (P1 = 2.07 in.) = 1.252 acre-feet 2.07 inches

100-yr Runoff Volume (P1 = 2.42 in.) = 1.541 acre-feet 2.42 inches

500-yr Runoff Volume (P1 = 3.33 in.) = 2.290 acre-feet 3.33 inches

Approximate 2-yr Detention Volume = 0.402 acre-feet

Approximate 5-yr Detention Volume = 0.554 acre-feet

Approximate 10-yr Detention Volume = 0.699 acre-feet

Approximate 25-yr Detention Volume = 0.943 acre-feet

Approximate 50-yr Detention Volume = 1.090 acre-feet

Approximate 100-yr Detention Volume = 1.241 acre-feet

Stage-Storage Calculation

Zone 1 Volume (WQCV) = 0.182 acre-feet

Zone 2 Volume (EURV - Zone 1) = 0.696 acre-feet

Zone 3 Volume (100-year - Zones 1 & 2) = 0.362 acre-feet

Total Detention Basin Volume = 1.241 acre-feet

Initial Surcharge Volume (ISV) = N/A ft 3̂

Initial Surcharge Depth (ISD) = N/A ft

Total Available Detention Depth (Htotal) = ft

Depth of Trickle Channel (HTC) = N/A ft

Slope of Trickle Channel (STC) = N/A ft/ft

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

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

Initial Surcharge Area (AISV) = ft 2̂

Surcharge Volume Length (LISV) = ft

Surcharge Volume Width (W ISV) = ft

Depth of Basin Floor (HFLOOR) = ft

Length of Basin Floor (LFLOOR) = ft

Width of Basin Floor (WFLOOR) = ft

Area of Basin Floor (AFLOOR) = ft 2̂

Volume of Basin Floor (VFLOOR) = ft 3̂

Depth of Main Basin (HMAIN) = ft

Length of Main Basin (LMAIN) = ft

Width of Main Basin (WMAIN) = ft

Area of Main Basin (AMAIN) = ft 2̂

Volume of Main Basin (VMAIN) = ft 3̂

Calculated Total Basin Volume (Vtotal) = acre-feet

Optional User Override

1-hr Precipitation

Volume 

(ft 3̂)

Volume 

(ac-ft)

Area 

(acre)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional 

Override 

Area (ft 2̂)

Length 

(ft)

Optional 

Override 

Stage (ft)

Stage

(ft)

Stage - Storage

Description

Area 

(ft 2̂)

Width 

(ft)

Leeper Industrial Site

UD-Detention, Version 3.07 (February 2017)

Example Zone Configuration (Retention Pond)

21087 UD-Detention_v3.07, Basin 8/29/2022, 7:33 PM



Project : Leeper Industrial Park Calculated By : JGD

Project No. : 21087 Date : 4/27/2022

Contour 

Elevation 
Areas (sq.ft.) Area (Acre) Volume (ft

3
)

Cumulative 

Volume (ac-ft)

5138 19,156 0.44 0 0.00

5139 21,729 0.50 20,429 0.47

5140 24,402 0.56 43,482 1.00

5141 27,176 0.62 69,258 1.59

5142 30,056 0.69 97,862 2.25

5143 33,025 0.76 129,391 2.97

Pond Volume by Contour Area

Proof Civil Co. | 800 W. 8th Ave, Ste. 104 | Denver, CO | 80204



Sheet 1 of 1

Designer:

Company:

Date:

Project:

Location:

1. Design Discharge for 2-Year Return Period Q2 = 5.54 cfs

2. Hydraulic Residence Time

A)  : Length of Grass Swale LS = 285.0 ft

B)  Calculated Residence Time (based on design velocity below) THR= 4.8  minutes

3. Longitudinal Slope (vertical distance per unit horizontal)

A)  Available Slope (based on site constraints) Savail = 0.008 ft / ft

B)  Design Slope SD = 0.007 ft / ft

4. Swale Geometry

A)  Channel Side Slopes (Z = 4 min., horiz. distance per unit vertical) Z = 16.00 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 (0.95 ft / s maximum for desirable 5-minute residence time) V2 = 0.99 ft / s

7. Design Flow Depth (1 foot maximum) D2 = 0.59 ft

A)  Flow Area A2 = 5.6 sq ft

B)  Top Width of Swale WT = 18.9 ft

C) Froude Number (0.50 maximum) F = 0.32

D)  Hydraulic Radius RH = 0.29

E)  Velocity-Hydraulic Radius Product for Vegetal Retardance VR = 0.29

F)  Manning's n (based on SCS vegetal retardance curve E for seeded grass) n = 0.055

G)  Cumulative Height of Grade Control Structures Required HD = 0.10 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)

Jason DeYoung

Proof Civil Consulting Engineers

July 22, 2022

Leeper Industrial Park

64th Avenue & Monroe Street

UD-BMP (Version 3.07, March 2018)

Choose One

Temporary Permanent

Choose One

Grass From Seed Grass From Sod

Choose One

YES NO

21087 UD-BMP_v3.07, GS 7/22/2022, 11:49 AM



 

 

• APPENDIX D – DRAINAGE PLAN 
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