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ENGINEER’S STATEMENT 

 

I affirm that this report and plan for the Final drainage design for Murphy USA Fuel Station was prepared 

by me (or under my direct supervision) in accordance with the provisions of the Douglas County Strom 

Drainage Design and Technical Criteria Manual for the owners thereof.  I understand that the Douglas 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

              

Joe Park, PE #42470         Prepared By   Selena Elekovic 

For and on behalf of Galloway & Company, LLC    

 

 

 

DEVELOPER’S CERTIFICATION 

 

“Murphy USA hereby certifies that the drainage facilities for Murphy USA Fuel Station shall be 

constructed according to the design presented in this report. I understand that the Douglas County does 

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

that the Douglas County reviews drainage plans pursuant to the Municipal Code; but cannot, on behalf of 

Murphy USA Fuel Station, guarantee that final drainage design review will absolve Murphy USA and/or 

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

 

 

 

 

 

 

            

Authorized Signature      Date 

Murphy USA 

 

 

 

 



MURPHY USA FUEL STATION  

08/04/2026  

 

 

  Galloway & Company, LLC  PAGE 2  OF 9  

 

Table of Contents 

 
I. INTRODUCTION ................................................................................................................. 3 

LOCATION .............................................................................................................................................. 3 

DESCRIPTION OF PROPERTY ............................................................................................................. 3 

PROPOSED DEVELOPMENT ................................................................................................................ 3 

DRAINAGE STUDIES RELEVANT TO THE SITE ................................................................................. 3 

II. HISTORIC DRAINAGE .................................................................................................... 4 

OVERALL BASIN DESCRIPTION .......................................................................................................... 4 

SUB-BASIN DESCRIPTION ................................................................................................................... 4 

III. DESIGN CRITERIA .......................................................................................................... 5 

REGULATION ......................................................................................................................................... 5 

HYDROLOGIC CRITERIA....................................................................................................................... 5 

HYDRAULIC CRITERIA .......................................................................................................................... 6 

IV. FOUR STEP PROCESS .................................................................................................. 7 

V. DRAINAGE PLAN ........................................................................................................... 7 

GENERAL CONCEPT ............................................................................................................................. 7 

SPECIFIC DETAILS ................................................................................................................................ 7 

STORMWATER CONVEYANCE FACILITIES........................................................................................ 8 

VI. CONCLUSIONS ............................................................................................................... 8 

COMPLIANCE WITH STANDARDS ....................................................................................................... 8 

VARIANCES ............................................................................................................................................ 9 

VII. REFERENCES ................................................................................................................. 9 

 

Appendices: 

A. Exhibits and Figures 

B. Excerpts From Previous Reports 

C. Hydrologic Calculations 

D. Hydraulic Calculations 

E. Hydrodynamic Separator 

F. Drainage Map 

 

 

 



MURPHY USA FUEL STATION  

08/04/2026  

 

 

  Galloway & Company, LLC  PAGE 3  OF 9  

 

I. INTRODUCTION 

LOCATION 

Murphy USA Fuel Station – referred to herein as “site” or “project site” – is located at the southwest corner 

of E County Line Rd and Parkland Rd at 9091 Westview Rd in Lone Tree, Colorado.  The project is located 

in the Lot 2 of Section 03, Township 6 South, Range 67 West of the 6th P.M., City of Lone Tree, County of 

Douglas, State of Colorado.  The site consists of an existing commercial development.  The site is bound 

by E County Line Rd right-of-way to the north, Parkland RD right-of-way to the east, Westview Rd to the 

south, and a commercial development to the west.  A vicinity map is included in Appendix A for reference. 

 

DESCRIPTION OF PROPERTY 

The project site covers 0.97 acres. It is currently zoned PD (Planned Development). The area of disturbance 

is estimated to be approximately 0.89 acres. The site is currently developed with slopes ranging from 0.5% 

to 3%.  Some areas on the perimeter of the site consist of steeper hills with slopes up to 25%. Existing 

ground cover consists of buildings and paved areas with some landscape.  The existing site imperviousness 

is 77%. 

 

According to the USDA Natural Resources Conservation Service (NRCS) Web Soil Survey for Douglas 

County, the site contains soil type Renohill-Buick complex (RmE), and is hydrologic soil group D. Group D 

soils have 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 materials.  These soils 

have a very slow rate of water transmission. Refer to Appendix A for soil survey information. 

 

The project site is not impacted by a FEMA designated floodplain (refer to Appendix A for FEMA FIRMette 

map). 

 

According to the Geotechnical Report the site consists of sand and clay layers with low to moderate swell 

potential and low collapsible potential.  Groundwater was encountered between about 18 feet below existing 

grade at one location.  Groundwater is not anticipated to impact the proposed buildings or stormwater 

facilities. 

 

PROPOSED DEVELOPMENT 

Proposed improvements include a convenience store and fuel canopy, underground fuel storage tanks, 

concrete parking lot and drive isles, landscaping, sidewalks, signage, and trash enclosure, utility 

infrastructure, and landscaping.  Landscaping will consist of stone mulch, seeded areas, shrubs, trees, and 

sod areas consistent with commercial.  The development will be served by one right in only access point 

from Parkland Rd and one full movement access point from Westview Rd. 

 

DRAINAGE STUDIES RELEVANT TO THE SITE 

The main drainage study applicable to the site is Phase III Drainage Report for Park Meadows prepared by 

Paller-Roberts Engineering in February of 1995 and revised in April of 1996. The objective of the study was 

to provide a basis of design for the regional infrastructure and detention facilities for Park Meadows. 
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II. HISTORIC DRAINAGE 

OVERALL BASIN DESCRIPTION 

On site flows generally flow south and southwest, towards existing inlets. These inlets are a part of the Park 

Meadows development drainage system that outflows into an existing detention pond, and ultimately into 

Willow Creek Watershed. Reference Appendix B for excerpts from Park Meadows drainage report. 

 

SUB-BASIN DESCRIPTION 

Basin EX-1 (0.13 AC, 95%, Q5 = 0.62 cfs, Q100 = 0.97 cfs) is located on the northeast side of the site.  It 

consists of a portion of the existing building, parking area and drive isles.  Runoff from Basin EX-1 

overland flows northeast where it is captured by an existing storm curb inlet. 

 

Basin EX-2 (0.14 AC, 90.5%, Q5 = 0.56 cfs, Q100 = 0.88 cfs) is located on the northwest side of the site.  

It consists of a portion of the existing building, parking area, drive isles, and some landscape.  Runoff 

from Basin EX-2 is conveyed northwest via curb gutters where it is captured by an existing storm curb 

inlet. 

 

Basin EX-3 (0.06 AC, 91.8%, Q5 = 0.28 cfs, Q100 = 0.44 cfs) is located on the west side of the site.  It 

consists of parking area, trash enclosure, drive isles, and some landscape.  Runoff from Basin EX-3 is 

conveyed west via curb gutters where it is captured by an existing storm curb inlet. 

 

Basin EX-4 (0.29 AC, 89.2%, Q5 = 1.24 cfs, Q100 = 1.94 cfs) is located on the south side of the site.  It 

consists of a portion of the existing building, parking area, drive isles, and some landscape.  Runoff from 

Basin EX-4 is conveyed northwest via sheet flow and curb gutters where it is captured by an existing 

storm curb inlet. 

 

Basin EX-5 (0.08 AC, 20%, Q5 = 0.11 cfs, Q100 = 0.18 cfs) is located on the north side of the site.  It 

consists primarily of landscape, with a single monument sign present.  Runoff from Basin EX-5 overland 

flows towards County Line Rd and is captured by an existing public storm inlet within the ROW. 

 

Basin EX-6 (0.26 AC, 62.2%, Q5 = 0.79 cfs, Q100 = 1.23 cfs) is located on the east side of the site.  It 

consists of a portion of the existing building, parking area, drive isles, and some landscape.  Runoff from 

Basin EX-6 overland flows east towards Parkland Rd and is captured by an existing public storm inlet 

within the ROW. 

 

Basin EX-7 (0.01 AC, 20%, Q5 = 0.0 cfs, Q100 = 0.0 cfs) is located on the south side of the site.  It 

consists primarily of landscape, with a single monument sign present.  Runoff from Basin EX-5 overland 

flows south towards Westview Road and is captured by an existing public storm inlet within the ROW. 
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III. DESIGN CRITERIA 

REGULATION 

The design of the stormwater management system for this project was prepared in accordance with the 

criteria set forth in the Douglas County Storm Drainage Design and Technical Criteria Manual and the Mile 

High Flood District Urban Storm Drainage Criteria Manual. 

 

HYDROLOGIC CRITERIA 

 

The drainage calculations are based on Mile High Flood District Criteria.  The design point rainfall values 

listed below were obtained from NOAA Atlas 14 / Review Agency Criteria for the 60-minute storm duration 

(refer to Appendix A). 

 

Table 1 – Precipitation Data 

 Average Recurrence Interval (Years) 

 2 5 10 25 50 100 

One Hour Depth (in) 0.85 1.12 1.40 1.86 2.28 2.75 

 

The time of concentration for each basin was calculated using the SF-2 form, which is based on the Urban 

Storm Drainage Criteria Manual, Chapter 6 (refer to Appendix B). 

 

The time of concentration for each basin was assumed to be 5 minutes due to the small basin sizes and 

geometry. 

 

The rational method was used to calculate peak flows as the tributary areas are less than 100 acres.  The 

rational method has proven to be accurate for basins of this size and is based on the following formula: 

 

Q = CIA 

 

Where: 

Q = Peak Discharge (cfs) 

C = Runoff Coefficient – the ratio between the runoff volume from an area and the average rate of rainfall 

depth over a given duration for that area 

I = Runoff Intensity (inches / hour) for a duration equal to the time of concentration 

A = Drainage Area (acres) 

 

The runoff coefficients are calculated based on the catchment’s soil type, land use, percent imperviousness, 

and design storm for each basin per Chapter 6, Section 2.5.1 of the MHFD Urban Storm Drainage Criteria 

Manual, Volume 1.  Appendix B contains runoff coefficient calculations for all sub-basins.  The 5-year runoff 

coefficient was used for the minor storm event and the 100-year runoff coefficient was used for the major 

storm event. 
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HYDRAULIC CRITERIA 

Storm Sewer 

On-site storm sewer pipe sizes will typically range from 6” to 8” PVC for roof drains and up to 18” existing 

RCP for pipes conveying larger areas of the site.  The 100-year runoff is conveyed through the on-site 

stormwater system in an open channel condition, so Manning’s equationF was used to calculate pipe 

capacities via Flowmaster v8i. Detailed capacity calculations will be included in the final drainage report. 

 

The storm sewer system hydraulic analysis was completed using Bentley StormCAD CONNECT.  This 

software routes flows based on the longest upstream Time of Concentration (tc) at each junction. Given the 

controlling tc, StormCAD CONNECT calculates the flow at the junction with the corresponding intensity 

(e.g., i5 and i100) and aggregate CA. All storm sewer pipes were sized for the 100-year storm event. 

Hydraulic grade lines for the storm drain system were calculated using StormCAD. Detailed StormCAD 

calculations are in Appendix D. 

 

The storm sewer system hydraulic analysis was completed using Bentley StormCAD CONNECT.  Methods 

and parameters conform to those recommended in the MHFD Urban Storm Drainage Criteria Manual.  A 

tabular summary of the analysis performed by StormCAD can be found in Appendix D.  Pipes have been 

designed so that the hydraulic grade lines are contained within the pipes for the minor storm event and are 

at least 1-foot below finish grade for the major storm event. 

 

Tailwater depth for pipe calculations was determined using the downstream pond water surface elevations.   

 

Detention and Water Quality Facilities 

The on-site developed runoff will drain to a private regional detention pond that will provide Full Spectrum 

Detention (FSD) for the site in the existing condition. FSD is a design concept introduced by Mile High 

Flood District and is the recommended design approach because it provides better outlet control of the 

full range of runoff rates passing through the detention facility, compared to traditional single- or multi-

stage concepts. The proposed flows from the site are lower than the existing, ensuring conformance with 

the existing drainage report and design. 

The applicable Water Quality Control Measure for this site is the Water Quality Capture Volume (WQCV), 

which requires treatment of runoff from at least 80% of the applicable site area. An area of 0.12 acres, 

consisting of a portion of existing Basin EX-6 and all of existing Basin EX-5 (equivalent to proposed 

Basins OS-1 and OS-2), is excluded from the applicable WQCV area because it lies within existing 

easements and is not being modified as part of the proposed development. The remaining 0.85 acres will 

be routed through the proposed hydrodynamic separator for water quality treatment, resulting in 

approximately 87% of the total site area and 100% of the applicable site area receiving treatment, thereby 

exceeding the 80% requirement. 

The required water quality treatment will be provided by a hydrodynamic separator designed in 

accordance with manufacturer specifications and agency criteria. The separator has been designed to 

treat 2-year flows and bypass all other events up to a 100-year storm event. Calculations of flows are in 

Appendix C, and the hydrodynamic separator details are in Appendix E. 
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IV. FOUR STEP PROCESS 

The Four Step Process is used to minimize the adverse impacts of urbanization and is a vital component 

of developing a balanced, sustainable project.  Below identifies the approach to the four-step process: 

 

1. Employ Runoff Reduction Practices 

The proposed development uses Low Impact Development (LID) practices to reduce runoff at the 

source. Rather than creating point discharges that are directly connected to impervious areas, 

runoff is routed through pervious areas to promote infiltration and minimize directly connected 

impervious areas (MDCIA). Grass buffers and swales are used where practical. 

 

2. Treat and Slowly Release Water Quality Capture Volume (WQCV) 

This step utilizes formalized water quality capture volume to slow the release of runoff from the site. 

The proposed hydrodynamic separator will provide treatment without detaining the volumes. 

 

3. Stabilize Stream Channels 

This step implements stabilization to channels to accommodate developed flows while protecting 

infrastructure and controlling sediment loading from erosion in the drainageways. Erosion 

protection in the form of a low tailwater stilling basin is provided at the outfall point to the channel 

to prevent scouring of the channel from point discharges. 

 

4. Implement Source Controls 

The biggest source control BMP is public education which can be found on the City of Lone Tree 

website and discusses topics such as: pet waste, car washing, lawn care, fall leaves, and snow 

melt and deicer. The landscaping and snow removal is handled completely by the property 

management to ensure proper lawn mowing and grassing clipping disposal, lawn aeration, and 

fertilizer application is being followed. Snow removal will also be handled by the property manager 

to ensure proper consideration of snow pile placement and use of deicing chemicals. 

 

V. DRAINAGE PLAN 

GENERAL CONCEPT 

The proposed drainage plan for the site consists of four major drainage basins. The A-, B-, C-, and Offsite 

- basins. Runoff from A, B, and C basins will be collected via on site storm system, and treated with an 

on-site hydrodynamic separator. Runoff from Offsite basins will be free released offsite untreated. 

 

SPECIFIC DETAILS 

Basin A-1 (0.12 AC, 32.6%, Q5 = 0.3 cfs, Q100 = 0.8 cfs) is on the southwest side of the site and consists 

of some sidewalk and landscape areas.  Runoff from Basin A-1 will be conveyed via 2’ concrete pan north 

into the curb and gutter at Design Point A1 and into the basin A-2. From there it will be routed via curb 

and gutter into the inlet IN-1 at design point A2 and then via pipe to the hydrodynamic separator HD-1 

(Design Point C1). From there runoff is conveyed to Pond A via proposed and existing storm system. 
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Basin A-2 (0.31 AC, 82.3%, Q5 =1.0 cfs, Q100 = 2.1 cfs) is located on the west side of the site.  It consists 

of paved drives and landscape.  Runoff from Basin A-2 will be conveyed via curb gutters and inlet IN-1 at 

design point A2 and then via pipe to the hydrodynamic separator HD-1 (Design Point C1). From there 

runoff is conveyed to Pond A via existing storm system. 

 

Basin A-3 (0.27 AC, 85.9%, Q5 =1.0 cfs, Q100 = 1.8 cfs) is located on the southeast side of the site.  It 

consists of paved drives and landscape.  Runoff from Basin A-3 will be conveyed via curb gutters and 

inlet IN-2 at design point A3 and then via pipe to the hydrodynamic separator HD-1 (Design Point C1). 

From there runoff is conveyed to Pond A via existing storm system. 

 

Basin B-1 (0.08 AC, 95.0%, Q5 = 0.5 cfs, Q100 = 0.8 cfs) consists of the fuel canopy.  Runoff from Basin 

A1 will be conveyed via roof drain downspouts and a storm pipe to a tee connection at Design Point B1, 

and then via pipe to the hydrodynamic separator HD-1 (Design Point C1). From there runoff is conveyed 

to Pond A via proposed and existing storm system. 

 

Basin C-1 (0.08 AC, 95.0%, Q5 = 0.5 cfs, Q100 = 0.7 cfs) consists of the store.  Runoff from Basin C1 will 

be conveyed via roof drain downspouts directly into the hydrodynamic separator at Design Point C1.  

From there runoff is conveyed to Pond A via proposed and existing storm system. 

 

Basin OS-1 (0.08 AC, 20.0%, Q5 = 0.1 cfs, Q100 = 0.5 cfs) is located on the north side of the site, and it 

consists of only landscape areas. OS  Runoff from Basin OS-1 overland flows off site towards County 

Line Rd and is captured by an existing public storm inlet within the ROW. 

 

Basin OS-2 (0.05 AC, 27.9%, Q5 = 0.1 cfs, Q100 = 0.4 cfs) is located on the north side of the site, and it 

consists of a portion of a drive and landscape areas.  Runoff from Basin OS-2 overland flows off site 

towards Parkland Rd and is captured by an existing public storm inlet within the ROW. 

 

STORMWATER CONVEYANCE FACILITIES 

Runoff from the project site will be conveyed through the site through a series of concrete curb and gutter, 

inlets, and storm sewer pipe.  All proposed inlets and pipes have adequate capacity for the 100-year storm 

event.  Inlet capacity and StormCAD pipe sizing calculations have been provided in Appendix D. On-site 

runoff will be conveyed to existing regional Pond A.  

 

 

VI. CONCLUSIONS 

COMPLIANCE WITH STANDARDS 

The design presented in this Final Drainage Report for Murphy USA Fuel Station has been prepared in 

accordance with the design standards and guidelines presented in the Douglas County Criteria, the Douglas 

County Criteria, and sound engineering principles.  The proposed improvements will generally maintain 

existing drainage patterns.  This report shows that the design will be adequate for the proposed 

development and runoff from the proposed site improvements will be safely conveyed, treated, and 

discharged to the receiving watershed with no adverse effects. 
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VARIANCES 

No variance(s) requested at this time. 

 

VII. REFERENCES 

Urban Storm Drainage Criteria Manual, Mile High Flood District, March 2024 (with current revisions). 

 

Storm Drainage Design and Technical Criteria Manual, Douglas County, July 2008. 

 

Phase III Drainage Report for Park Meadows, Paller-Roberts Engineering, April 7, 1995. 

 

Flood Insurance Rate Map – Anytown County, State and Incorporated Areas Community Panel No. 

08005C0459L, Effective February 17, 2017. 

 

NRCS Web Soil Survey – Anytown County Area, Colorado as available through the Natural Resources 

Conservation Service National Cooperative Soil Survey web site via Web Soil Survey 2.0. 
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Map Unit Legend

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

RmE Renohill-Buick complex, 5 to 25 
percent slopes

1.1 100.0%

Totals for Area of Interest 1.1 100.0%

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

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

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

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.
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An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

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

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

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

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

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

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

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

Custom Soil Resource Report
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Castle Rock Area, Colorado

RmE—Renohill-Buick complex, 5 to 25 percent slopes

Map Unit Setting
National map unit symbol: jqzy
Landscape: Sloping to steep uplands
Elevation: 5,500 to 6,200 feet
Mean annual precipitation: 15 to 17 inches
Mean annual air temperature: 48 to 50 degrees F
Frost-free period: 120 to 135 days
Farmland classification: Not prime farmland

Map Unit Composition
Renohill and similar soils: 50 percent
Buick and similar soils: 30 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Renohill

Setting
Landscape: Sloping to steep uplands
Landform: Hills
Landform position (three-dimensional): Side slope, base slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Weathered, calcareous clayey shale

Typical profile
H1 - 0 to 3 inches: clay loam
H2 - 3 to 12 inches: clay loam
H3 - 12 to 24 inches: clay loam
H4 - 24 to 28 inches: unweathered bedrock

Properties and qualities
Slope: 5 to 25 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 4.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: D
Ecological site: R049XC202CO - Loamy Foothill Palmer Divide
Hydric soil rating: No

Custom Soil Resource Report
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Description of Buick

Setting
Landscape: Uplands
Landform: Hills
Landform position (three-dimensional): Side slope, base slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Eolian deposits over silty alluvium

Typical profile
H1 - 0 to 4 inches: loam
H2 - 4 to 15 inches: silty clay loam
H3 - 15 to 22 inches: loam
H4 - 22 to 60 inches: sandy clay loam

Properties and qualities
Slope: 5 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 10 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: High (about 9.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C
Ecological site: R049XC202CO - Loamy Foothill Palmer Divide
Hydric soil rating: No

Minor Components

Manzanola
Percent of map unit: 6 percent
Hydric soil rating: No

Satanta
Percent of map unit: 6 percent
Hydric soil rating: No

Fondis
Percent of map unit: 6 percent
Hydric soil rating: No

Aquic haplustolls
Percent of map unit: 2 percent
Landform: Swales
Hydric soil rating: Yes

Custom Soil Resource Report
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Murphy USA - County Line Parkland

7/31/2026

________

Tributary Area tc Q5 Q100

Sub-basin (acres) C5 C100 (min) (cfs) (cfs)

EX-1 0.13 0.81 0.87 5.00 0.53 0.97

EX-2 0.14 0.77 0.85 5.00 0.49 0.88

EX-3 0.06 0.78 0.86 5.00 0.24 0.44

EX-4 0.29 0.76 0.85 5.00 1.07 1.94

EX-5 0.08 0.20 0.57 5.00 0.10 0.18

EX-6 0.26 0.54 0.74 5.00 0.68 1.23

EX-7 0.01 0.20 0.57 5.00 0.00 0.00

Total: 0.97 3.10 5.64

BASIN SUMMARY TABLE
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Murphy USA - County Line Rd Parkland Rd 

7/31/2026

________

Subdivision: Existing Condition Project Name: Murphy USA - County Line & Parkland

Location: CO, Douglas County - Zone 1 Project No.:

Calculated By: SE

Checked By: JDP 

Date: 3/6/26

% Imp. Area (ac)

EX-1 0.13 20 0.00 0.0 80 0.00 0.0 95 0.13 95.00 95.0

EX-2 0.14 20 0.01 1.2 80 0.00 0.0 95 0.13 89.30 90.5

EX-3 0.06 20 0.003 0.9 80 0.00 0.0 95 0.06 90.90 91.8

EX-4 0.29 20 0.02 1.5 80 0.00 0.0 95 0.27 87.70 89.2

EX-5 0.08 20 0.08 20.0 80 0.00 0.0 95 0.00 0.00 20.0

EX-6 0.26 20 0.11 8.8 80 0.00 0.0 95 0.14 53.40 62.2

EX-7 0.01 20 0.01 20.0 80 0.00 0.0 95 0.00 0.00 20.0

Total: 0.97 20 0.24 4.9 80 0.00 0.0 95 0.73 71.70 76.6

Total w/o EX-5 0.89 20 0.15 3.5 81 0.00 0.0 96 0.73 79.40 82.9

Total Area (ac) % Imp. Area (ac)

Disturbed Soil Hardscape & Roofs

% Imp. Area (ac)
Weighted 

% Imp.

High Traffic Gravel

Weighted % 

Imp.

COMPOSITE % IMPERVIOUS CALCULATIONS

MOC148

Weighted 

% Imp.

Basins Total 

Weighted % Imp.Basin ID
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Murphy USA - County Line Rd Parkland Rd 

7/31/2026

________

Subdivision: Existing Condition Project Name: Murphy USA - County Line & Parkland

Location: CO, Douglas County - Zone 1 Project No.:

Calculated By: SE

Checked By: JDP 

Date: 3/6/26

FINAL

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

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

EX-1 0.13 D 95.0 0.87 0.81 5.0

EX-2 0.14 D 90.5 0.85 0.77 5.0

EX-3 0.06 D 91.8 0.86 0.78 5.0

EX-4 0.29 D 89.2 0.85 0.76 5.0

EX-5 0.08 D 20.0 0.57 0.20 5.0

EX-6 0.26 D 62.2 0.74 0.54 5.0

EX-7 0.01 D 20.0 0.57 0.20 5.0

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 Regional = (26-17i)+(L/(60(14i+9)S^0.5)), S in ft/ft, i= Imperviousness expressed as decimal

For Urbanized basins a minimum T c of 5.0 minutes is required.

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

Tc Assumed 5 mins due to basin size

Tc Assumed 5 mins due to basin size

Tc Assumed 5 mins due to basin size

Tc Assumed 5 mins due to basin size

Tc Assumed 5 mins due to basin size

(Tt)

Tc Assumed 5 mins due to basin size

Tc Assumed 5 mins due to basin size

STANDARD FORM SF-2

TIME OF CONCENTRATION

SUB-BASIN Tc CHECK

MOC148

DATA

INITIAL/OVERLAND (Sheet Flow)

(Ti)

Shallow Concentrated Flows
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Murphy USA - County Line Rd Parkland Rd 

7/31/2026

________

Project Name: Murphy USA - County Line & Parkland

Subdivision: Existing Condition Project No.:

Location: CO, Douglas County - Zone 1 Calculated By: SE

Design Storm: Checked By: JDP 

Date: 
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REMARKS

EX-1 0.13 0.81 5.0 0.11 4.85 0.5

EX-2 0.14 0.77 5.0 0.10 4.85 0.5

EX-3 0.06 0.78 5.0 0.05 4.85 0.2

EX-4 0.29 0.76 5.0 0.22 4.85 1.1

EX-5 0.08 0.20 5.0 0.02 4.85 0.1

EX-6 0.26 0.54 5.0 0.14 4.85 0.7

EX-7 0.01 0.20 5.0 0.00 4.85 0.0

TRAVEL TIMEDIRECT RUNOFF TOTAL RUNOFF STREET PIPE

STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

5-Year

MOC148

3/6/26
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Murphy USA - County Line Parkland

7/31/2026

________

Project Name: Murphy USA - County Line & Parkland

Subdivision: Existing Condition Project No.:

Location: CO, Douglas County - Zone 1 Calculated By: SE

Design Storm: Checked By: JDP 

Date: 
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REMARKS

EX-1 0.13 0.81 5.0 0.11 8.82 1.0

EX-2 0.14 0.77 5.0 0.10 8.82 0.9

EX-3 0.06 0.78 5.0 0.05 8.82 0.4

EX-4 0.29 0.76 5.0 0.22 8.82 1.9

EX-5 0.08 0.20 5.0 0.02 8.82 0.2

EX-6 0 0.54 5.0 0.14 8.82 1.2

EX-7 0.01 0.20 5.0 0.00 8.82 0.0

3/6/26

TRAVEL TIME

(RATIONAL METHOD PROCEDURE)

STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN

MOC148

PIPE

100-Year

DIRECT RUNOFF TOTAL RUNOFF STREET
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Murphy USA - County Line Rd Parkland Rd 

7/31/2026

________

Subdivision: Proposed Condition Project Name: Murphy USA - County Line & Parkland

Location: CO, Douglas County - Zone 1 Project No.:

Calculated By: SE

Checked By: JDP 

Date: 6/22/26

% Imp. Area (ac)

A-1 0.12 20 0.10 16.7 80 0.00 0.0 95 0.02 15.90 32.6

A-2 0.31 20 0.05 3.4 80 0.00 0.0 95 0.26 78.90 82.3

A-3 0.27 20 0.03 2.4 80 0.00 0.0 95 0.24 83.50 85.9

B-1 0.08 20 0.00 0.0 80 0.00 0.0 95 0.08 95.00 95.0

C-1 0.06 20 0.00 0.0 80 0.00 0.0 95 0.06 95.00 95.0

OS-1 0.08 20 0.08 20.0 80 0.00 0.0 95 0.00 0.00 20.0

OS-2 0.05 20 0.04 17.9 80 0.00 0.0 95 0.01 10.00 27.9

Total 0.97 20 0.31 6.3 80 0.00 0.0 95 0.67 65.10 71.4

Total WQ 0.85 20 0.09 2.0 80 0.00 0.0 95 0.64 71.90 73.9

COMPOSITE % IMPERVIOUS CALCULATIONS

MOC148

Weighted 

% Imp.

Basins Total 

Weighted % Imp.Basin ID Total Area (ac) % Imp. Area (ac)

Disturbed Soil Hardscape & Roofs

% Imp. Area (ac)
Weighted 

% Imp.

High Traffic Gravel

Weighted % 

Imp.
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Murphy USA - County Line Parkland

7/31/2026

________

Subdivision: Proposed Condition Project Name: Murphy USA - County Line & Parkland

Location: CO, Douglas County - Zone 1 Project No.:

Calculated By: SE

Checked By: JDP 

Date: 6/22/26

FINAL

BASIN D.A. Hydrologic Impervious C100 C5 C2 (WQ) L S Ti L S Cv VEL. Tt COMP. Tc Regional Tc Tc

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

A-1 0.12 D 32.6 0.62 0.30 0.24 5.0

A-2 0.31 D 82.3 0.82 0.71 0.67 30 6.0 2.2 360 0.8 20.0 1.8 3.4 5.5 15.3 5.5

A-3 0.27 D 85.9 0.84 0.74 0.70 30 1.8 3.0 133 1.7 20.0 2.6 0.9 3.8 12.2 5.0

B-1 0.08 D 95.0 0.87 0.81 0.79 5.0

C-1 0.06 D 95.0 0.87 0.81 0.79 5.0

OS-1 0.08 D 20.0 0.57 0.20 0.14 5.0

OS-2 0.05 D 27.9 0.60 0.26 0.20 5.0

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 Regional = (26-17i)+(L/(60(14i+9)S^0.5)), S in ft/ft, i= Imperviousness expressed as decimal

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

Shallow Concentrated Flows

Tc Assumed 5 mins due to basin size

Tc Assumed 5 mins due to basin size

Tc Assumed 5 mins due to basin size

Tc Assumed 5 mins due to basin size

STANDARD FORM SF-2

TIME OF CONCENTRATION

SUB-BASIN Tc CHECK

MOC148

DATA (Tt)

INITIAL/OVERLAND (Sheet Flow)

(Ti)

Tc Assumed 5 mins due to basin size
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Murphy USA - County Line Parkland

7/31/2026

________

Project Name: Murphy USA - County Line & Parkland

Subdivision: Proposed Condition Project No.:

Location: CO, Douglas County - Zone 1 Calculated By: SE

Design Storm: Water Quality Flows Checked By: JDP 

Date: 

STREET

D
e

si
g

n
 P

o
in

t

B
a

si
n

 I
D

A
re

a
 (

A
c)

R
u

n
o

ff
 C

o
e

ff
.

T
c 

(m
in

)

C
*

A
 (

A
c)

I 
(i

n
/h

r)

Q
 (

cf
s)

T
c 

(m
in

)

C
*

A
 (

A
c)

I 
(i

n
/h

r)

Q
 (

cf
s)

S
lo

p
e

 (
%

)

S
tr

e
e

t 
F

lo
w

 (
cf

s)

D
e

si
g

n
 F

lo
w

 (
cf

s)

S
lo

p
e

 (
%

)

P
ip

e
 S

iz
e

 (
in

ch
e

s)

Le
n

g
th

 (
ft

)

V
e

lo
ci

ty
 (

fp
s)

T
t 

(m
in

)

REMARKS

A1 A-1 0.12 0.30 5.0 0.04 3.60 0.1 Drains into A2 via concrete pan

A2 A-2 0.31 0.71 5.5 0.22 3.50 0.8 5.5 0.26 3.50 0.9 0.9 0.5 18 100 2.8 0.6 Collected in Storm Sewer inlet 

A3 A-3 0.27 0.74 5.0 0.20 3.60 0.7 6.1 0.46 3.40 1.6 Collected in Storm Sewer inlet 

B1 B-1 0.08 0.81 5.0 0.07 3.60 0.3

6.1 0.53 3.40 1.8 1.8 0.6 18 104 3.7 0.5

C1 C-1 0.06 0.81 5.0 0.05 3.60 0.2

Total: 6.6 0.58 3.32 1.9

OS-1 0.08 0.20 5.0 0.02 3.60 0.1

OS-2 0.05 0.26 5.0 0.01 3.60 0.0

DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME

STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

MOC148

2-Year

6/22/26
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Murphy USA - County Line Parkland

7/31/2026

________

Project Name: Murphy USA - County Line & Parkland

Subdivision: Proposed Condition Project No.:

Location: CO, Douglas County - Zone 1 Calculated By: SE

Design Storm: Checked By: JDP 

Date: 
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REMARKS

A1 A-1 0.12 0.30 5.0 0.04 4.85 0.2 Drains into A2 via concrete pan

A2 A-2 0.31 0.71 5.5 0.22 4.73 1.0 5.5 0.26 4.73 1.2 1.2 0.5 18 100 3.0 0.5 Collected in Storm Sewer inlet 

A3 A-3 0.27 0.74 5.0 0.20 4.85 1.0 6.1 0.46 4.60 2.1 Collected in Storm Sewer inlet 

B1 B-1 0.08 0.81 5.0 0.07 4.85 0.3

6.1 0.53 4.60 2.4 2.4 0.6 18 104 4.0 0.4

C1 C-1 0.06 0.81 5.0 0.05 4.85 0.2

Total: 6.5 0.58 4.50 2.6

OS-1 0.08 0.20 5.0 0.02 4.85 0.1

OS-2 0.05 0.26 5.0 0.01 4.85 0.0

6/22/26

TRAVEL TIMEDIRECT RUNOFF TOTAL RUNOFF STREET PIPE

STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

5-Year

MOC148
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Murphy USA - County Line Rd Parkland Rd 

7/31/2026

________

Project Name: Murphy USA - County Line & Parkland

Subdivision: Proposed Condition Project No.:

Location: CO, Douglas County - Zone 1 Calculated By: SE

Design Storm: Checked By: JDP 

Date: 
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REMARKS

A1 A-1 0.12 0.62 5.0 0.07 8.82 0.6

A2 A-2 0.31 0.82 5.5 0.25 8.59 2.1 5.5 0.32 8.59 2.7 2.7 0.5 18 110 3.8 0.5

A3 A-3 0.27 0.74 5.0 0.20 8.82 1.8 6.0 0.52 8.39 4.4

B1 B-1 0.08 0.87 5.0 0.07 8.82 0.6

6.0 0.59 8.39 5.0 5.0 0.6 18 104 4.8 0.4

C1 C-1 0.06 0.87 5.0 0.06 8.82 0.5

Total: 6.3 0.65 8.24 5.4

OS-1 0.08 0.57 5.0 0.04 8.82 0.4

OS-2 0.05 0.60 5.0 0.03 8.82 0.3

6/22/26

TRAVEL TIME

(RATIONAL METHOD PROCEDURE)

STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN

MOC148

PIPE

100-Year

DIRECT RUNOFF TOTAL RUNOFF STREET

Page 10 of 19
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MHFD-Inlet, Version 6.00 (August 2025)

Project: Murphy USA - County Line & Parkland

Minor: 5-year

Major: 100-year

Worksheet Protected

INLET NAME Inlet IN-1 (A2) Inlet IN-2 (A3)

Inlet Application (Street or Area) STREET STREET

Hydraulic Condition In Sump In Sump

Inlet Type CDOT/Denver 13 Combination CDOT/Denver 13 Combination

Number of Inlet Units 1 1

USER-DEFINED INPUT

User-Defined Peak Flows

Minor Peak Flow, Q (cfs) 1.20 1.00

Major Peak Flow, Q (cfs) 2.10 1.80

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

Receive Bypass Flow from:

Bypass Flow Description (Optional):

Minor Bypass Flow Received, Qb (cfs)

Major Bypass Flow Received, Qb (cfs)

CALCULATED OUTPUT

Minor Total Design Peak Flow, Q (cfs) 1.20 1.00

Major Total Design Peak Flow, Q (cfs) 2.10 1.80

Minor Inlet Interception Capacity, Qa (cfs) 1.24 1.24

Major Inlet Interception Capacity, Qa (cfs) 2.49 2.49

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

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

Minor Flow Capture Percentage, C% 100% 100%

Major Flow Capture Percentage, C% 100% 100%

INLET MANAGEMENT



ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
                                                 (Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Project: Murphy USA - County Line & Parkland

Inlet ID: Inlet IN-1 (A2)

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 5.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.080 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 30.0 ft

Gutter Width W = 1.73 ft

Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.015

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 10.0 14.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 6.00 (August 2025)

1



                         INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 6.00 (August 2025)

 

Design Information (Input) MINOR MAJOR

Type of Inlet Type = CDOT/Denver 13 Combination

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 2.00 2.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 3.7 4.7 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = 3.00 3.00 feet

Width of a Unit Grate Wo = 1.73 1.73 feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = 0.43 0.43

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = 0.50 0.50

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = 3.30 3.30

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = 0.60 0.60

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 3.00 3.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.50 6.50 inches

Height of Curb Orifice Throat in Inches Hthroat = 5.25 5.25 inches

Angle of Throat Theta = 0.00 0.00 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 1.73 1.73 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.70 3.70
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.66 0.66

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = 0.32 0.40 ft

Depth for Curb Opening Weir Equation dCurb = 0.17 0.25 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = 0.58 0.73

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = N/A N/A

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.58 0.73

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 1.2 2.5 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 1.2 2.1 cfs

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

Override Depths

1



ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
                                                 (Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Project: Murphy USA - County Line & Parkland

Inlet ID: Inlet IN-2 (A3)

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 5.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.150 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 30.0 ft

Gutter Width W = 1.73 ft

Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.015

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 10.0 14.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 6.00 (August 2025)

1



                         INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 6.00 (August 2025)

 

Design Information (Input) MINOR MAJOR

Type of Inlet Type = CDOT/Denver 13 Combination

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 2.00 2.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 3.7 4.7 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = 3.00 3.00 feet

Width of a Unit Grate Wo = 1.73 1.73 feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = 0.43 0.43

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = 0.50 0.50

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = 3.30 3.30

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = 0.60 0.60

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 3.00 3.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.50 6.50 inches

Height of Curb Orifice Throat in Inches Hthroat = 5.25 5.25 inches

Angle of Throat Theta = 0.00 0.00 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 1.73 1.73 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.70 3.70
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.66 0.66

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = 0.32 0.40 ft

Depth for Curb Opening Weir Equation dCurb = 0.17 0.25 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = 0.58 0.73

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = N/A N/A

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.58 0.73

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 1.2 2.5 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 1.0 1.8 cfs

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

Override Depths

1



Map View

P-6

P-47

O-1

IN-1

S-12IN-2

CB-1
HD-1

MOC148_STORM.stsw Bentley Systems, Inc.  Haestad Methods Solution Center

StormCAD
[24.00.02.21]

7/31/2026 76 Watertown Road, Suite 2D  Thomaston, CT 06787  USA  +1-203-755-1666 Page 1 of 11



5-YR Conduit Table

Conduit Table - Time: 0.00 hours

Label Start Node Stop Node Invert (Start)
(ft)

Invert (Stop)
(ft)

Length (User 
Defined)

(ft)

Slope 
(Calculated)

(ft/ft)

Diameter
(in)

Manning's n Flow
(cfs)

Velocity
(ft/s)

Capacity (Full 
Flow)
(cfs)

Hydraulic 
Grade Line (In)

(ft)

Hydraulic 
Grade Line 

(Out)
(ft)

Energy Grade 
Line (In)

(ft)

Energy Grade 
Line (Out)

(ft)

Headloss
(ft)

P-47 CB-1 HD-1 5,785.60 5,785.41 40.3 0.005 6.0 0.013 0.20 1.97 0.38 5,785.86 5,785.67 5,785.92 5,785.73 0.19

P-40 IN-2 HD-1 5,785.44 5,784.91 104.8 0.005 18.0 0.013 2.50 3.79 7.43 5,786.04 5,785.55 5,786.26 5,785.69 0.57

P-41 HD-1 O-1 5,784.71 5,784.02 74.2 0.009 18.0 0.013 2.70 4.87 10.17 5,785.33 5,784.54 5,785.57 5,784.91 0.66

P-6 S-12 IN-2 5,786.29 5,785.54 59.3 0.013 8.0 0.013 0.30 3.13 1.36 5,786.55 5,786.33 5,786.64 5,786.34 0.30

P-40 IN-1 IN-2 5,786.04 5,785.54 100.8 0.005 18.0 0.013 1.20 3.09 7.43 5,786.45 5,786.32 5,786.60 5,786.35 0.25

MOC148_STORM.stsw Bentley Systems, Inc.  Haestad Methods Solution Center

StormCAD
[24.00.02.21]

7/31/2026 76 Watertown Road, Suite 2D  Thomaston, CT 06787  USA  +1-203-755-1666 Page 2 of 11



5-YR Catch Basin Table

Catch Basin Table - Time: 0.00 hours

ID Label Elevation (Rim)
(ft)

Elevation 
(Invert)

(ft)

Elevation 
(Invert Out)

(ft)

Flow (Total 
Out)
(cfs)

Capture 
Efficiency 

(Calculated)
(%)

Hydraulic 
Grade Line (In)

(ft)

Hydraulic 
Grade Line 

(Out)
(ft)

Headloss Method Headloss
(ft)

HEC-22 
Benching 
Method

104 CB-1 5,792.30 5,785.60 5,785.60 0.20 100.0 5,785.97 5,785.87 HEC-22 Energy (Third Edition) 0.11 Full

105 IN-2 5,787.84 5,785.44 5,785.44 2.50 100.0 5,786.11 5,786.08 HEC-22 Energy (Third Edition) 0.08 Flat

106 S-12 5,790.07 5,786.29 5,786.29 0.30 100.0 5,786.64 5,786.57 HEC-22 Energy (Third Edition) 0.10 Full

107 IN-1 5,788.33 5,786.04 5,786.04 1.20 100.0 5,786.51 5,786.48 HEC-22 Energy (Third Edition) 0.06 Flat

MOC148_STORM.stsw Bentley Systems, Inc.  Haestad Methods Solution Center

StormCAD
[24.00.02.21]

7/31/2026 76 Watertown Road, Suite 2D  Thomaston, CT 06787  USA  +1-203-755-1666 Page 3 of 11



5-YR Manhole Table

Manhole Table - Time: 0.00 hours

ID Label Elevation (Rim)
(ft)

Elevation 
(Invert in 1)

(ft)

Flow (Total 
Out)
(cfs)

Depth (Out)
(ft)

Hydraulic 
Grade Line (In)

(ft)

Hydraulic 
Grade Line 

(Out)
(ft)

Headloss 
Method

Headloss
(ft)

HEC-22 
Benching 
Method

35 HD-1 5,791.19 5,785.41 2.70 7.18 5,785.40 5,785.38
HEC-22 Energy 
(Third Edition)

0.07 Half

MOC148_STORM.stsw Bentley Systems, Inc.  Haestad Methods Solution Center

StormCAD
[24.00.02.21]

7/31/2026 76 Watertown Road, Suite 2D  Thomaston, CT 06787  USA  +1-203-755-1666 Page 4 of 11



5-YR Outfall Table

Outfall Table - Time: 0.00 hours

ID Label Elevation 
(Ground)

(ft)

Set Rim to 
Ground 

Elevation?

Elevation 
(Invert)

(ft)

Boundary 
Condition Type

Hydraulic 
Grade
(ft)

Flow (Total 
Out)
(cfs)

System Flow 
Time
(min)

108 O-1 5,787.56 True 5,784.02 Free Outfall 5,784.54 2.70 1.259

MOC148_STORM.stsw Bentley Systems, Inc.  Haestad Methods Solution Center

StormCAD
[24.00.02.21]

7/31/2026 76 Watertown Road, Suite 2D  Thomaston, CT 06787  USA  +1-203-755-1666 Page 5 of 11



5-YR Profile A

5,775.00

5,780.00

5,785.00

5,790.00

5,795.00

-0+50 0+00 0+50 1+00 1+50 2+00 2+50 3+00

Station (ft)

E
le

v
a

ti
o

n
 (

ft
)

HD-1
Rim: 5,791.19 ft
Invert: 5,778.20 ft

IN-1
Rim: 5,788.33 ft
Invert: 5,786.04 ft

IN-2
Rim: 5,787.84 ft
Invert: 5,785.44 ft O-1

Rim: 5,787.56 ft
Invert: 5,784.02 ft

P-40: 100.8 ft @ 0.005 ft/ft
 18" RCP P-41: 74.2 ft @ 0.009 ft/ft

 18" RCP

P-40: 104.8 ft @ 0.005 ft/ft
 18" RCP

MOC148_STORM.stsw Bentley Systems, Inc.  Haestad Methods Solution Center

StormCAD
[24.00.02.21]

7/31/2026 76 Watertown Road, Suite 2D  Thomaston, CT 06787  USA  +1-203-755-1666 Page 6 of 11



100-YR Conduit Table

Conduit Table - Time: 0.00 hours

Label Start Node Stop Node Invert (Start)
(ft)

Invert (Stop)
(ft)

Length (User 
Defined)

(ft)

Slope 
(Calculated)

(ft/ft)

Diameter
(in)

Manning's n Flow
(cfs)

Velocity
(ft/s)

Capacity (Full 
Flow)
(cfs)

Hydraulic 
Grade Line (In)

(ft)

Hydraulic 
Grade Line 

(Out)
(ft)

Energy Grade 
Line (In)

(ft)

Energy Grade 
Line (Out)

(ft)

Headloss
(ft)

P-47 CB-1 HD-1 5,785.60 5,785.41 40.3 0.005 6.0 0.013 0.50 2.55 0.38 5,786.44 5,786.12 5,786.54 5,786.23 0.32

P-40 IN-2 HD-1 5,785.44 5,784.91 104.8 0.005 18.0 0.013 5.10 4.53 7.43 5,786.35 5,786.09 5,786.67 5,786.25 0.42

P-41 HD-1 O-1 5,784.71 5,784.02 74.2 0.009 18.0 0.013 5.60 5.90 10.17 5,785.62 5,784.81 5,786.01 5,785.35 0.66

P-6 S-12 IN-2 5,786.29 5,785.54 59.3 0.013 8.0 0.013 0.60 3.78 1.36 5,786.95 5,786.80 5,786.99 5,786.85 0.15

P-40 IN-1 IN-2 5,786.04 5,785.54 100.8 0.005 18.0 0.013 2.70 3.87 7.43 5,786.84 5,786.80 5,786.96 5,786.85 0.11

MOC148_STORM.stsw Bentley Systems, Inc.  Haestad Methods Solution Center

StormCAD
[24.00.02.21]

7/31/2026 76 Watertown Road, Suite 2D  Thomaston, CT 06787  USA  +1-203-755-1666 Page 7 of 11



100-YR Catch Basin Table

Catch Basin Table - Time: 0.00 hours

ID Label Elevation (Rim)
(ft)

Elevation 
(Invert)

(ft)

Elevation 
(Invert Out)

(ft)

Flow (Total 
Out)
(cfs)

Capture 
Efficiency 

(Calculated)
(%)

Hydraulic 
Grade Line (In)

(ft)

Hydraulic 
Grade Line 

(Out)
(ft)

Headloss Method Headloss
(ft)

HEC-22 
Benching 
Method

104 CB-1 5,792.30 5,785.60 5,785.60 0.50 100.0 5,786.62 5,786.46 HEC-22 Energy (Third Edition) 0.17 Full

105 IN-2 5,787.84 5,785.44 5,785.44 5.10 100.0 5,786.51 5,786.45 HEC-22 Energy (Third Edition) 0.16 Flat

106 S-12 5,790.07 5,786.29 5,786.29 0.60 100.0 5,786.99 5,786.96 HEC-22 Energy (Third Edition) 0.04 Full

107 IN-1 5,788.33 5,786.04 5,786.04 2.70 100.0 5,786.88 5,786.86 HEC-22 Energy (Third Edition) 0.05 Flat

MOC148_STORM.stsw Bentley Systems, Inc.  Haestad Methods Solution Center

StormCAD
[24.00.02.21]

7/31/2026 76 Watertown Road, Suite 2D  Thomaston, CT 06787  USA  +1-203-755-1666 Page 8 of 11



100-YR Manhole Table

Manhole Table - Time: 0.00 hours

ID Label Elevation (Rim)
(ft)

Elevation 
(Invert in 1)

(ft)

Flow (Total 
Out)
(cfs)

Depth (Out)
(ft)

Hydraulic 
Grade Line (In)

(ft)

Hydraulic 
Grade Line 

(Out)
(ft)

Headloss 
Method

Headloss
(ft)

HEC-22 
Benching 
Method

35 HD-1 5,791.19 5,785.41 5.60 7.55 5,785.80 5,785.75
HEC-22 Energy 
(Third Edition)

0.18 Half

MOC148_STORM.stsw Bentley Systems, Inc.  Haestad Methods Solution Center

StormCAD
[24.00.02.21]
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100-YR Outfall Table

Outfall Table - Time: 0.00 hours

ID Label Elevation 
(Ground)

(ft)

Set Rim to 
Ground 

Elevation?

Elevation 
(Invert)

(ft)

Boundary 
Condition Type

Hydraulic 
Grade
(ft)

Flow (Total 
Out)
(cfs)

System Flow 
Time
(min)

108 O-1 5,787.56 True 5,784.02 Free Outfall 5,784.81 5.60 1.030

MOC148_STORM.stsw Bentley Systems, Inc.  Haestad Methods Solution Center

StormCAD
[24.00.02.21]

7/31/2026 76 Watertown Road, Suite 2D  Thomaston, CT 06787  USA  +1-203-755-1666 Page 10 of 11



100-YR Profile A

5,775.00

5,780.00

5,785.00

5,790.00

5,795.00

-0+50 0+00 0+50 1+00 1+50 2+00 2+50 3+00

Station (ft)

E
le

v
a

ti
o

n
 (

ft
)

HD-1
Rim: 5,791.19 ft
Invert: 5,778.20 ft

IN-1
Rim: 5,788.33 ft
Invert: 5,786.04 ft

IN-2
Rim: 5,787.84 ft
Invert: 5,785.44 ft O-1

Rim: 5,787.56 ft
Invert: 5,784.02 ft

P-40: 100.8 ft @ 0.005 ft/ft
 18" RCP P-41: 74.2 ft @ 0.009 ft/ft

 18" RCP

P-40: 104.8 ft @ 0.005 ft/ft
 18" RCP

MOC148_STORM.stsw Bentley Systems, Inc.  Haestad Methods Solution Center

StormCAD
[24.00.02.21]

7/31/2026 76 Watertown Road, Suite 2D  Thomaston, CT 06787  USA  +1-203-755-1666 Page 11 of 11
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APPENDIX E 

HYDRODYNAMIC SEPARATOR 

  



OUTLET 1
18"Ø RCP
(28"Ø OPENING)

INLET 1
18"Ø RCP

(28"Ø OPENING)

ELEVATION VIEW
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4"

CDS CONTROL RISER AND
SEPARATION SLAB WILL BE
DELIVERED MECHANICALLY

ATTACHED AS ONE PIECE

FIBERGLASS SEPARATION
CYLINDER AND INLET

SEPARATION
SCREEN

CONTRACTOR TO GROUT
TO FINISHED GRADE

CONTRACTOR TO
PROVIDE GRADE

RING/RISER

CONTRACTOR TO PROVIDE RINGS TO
BRING 12"Ø CLEANOUT COVERS TO GRADE
(NO PRECAST RINGS AVAILABLE)

INLET 2
6"Ø PVC
(12"Ø OPENING)

OUTSIDE BOTTOM
ELEV. 5778.20

OUTLET 1 INVERT
ELEV. 5784.70

INLET 1 INVERT
ELEV. 5784.90

INLET 2 INVERT
ELEV. 5785.40

RIM ELEV. 5791.17+/-

TOP OF STRUCTURE
ELEV. 5790.53

3'
-6

"
PLAN VIEW

INTERNALS NOT SHOWN

6'Ø I.D.

12"Ø FRAME AND
COVER, TYP. OF 2

INLET 1
OUTLET 1
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BASE SLAB
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24"Ø FRAME AND
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INLET 2

PLAN VIEW FOR PIPE ORIENTATION
TOP SLAB NOT SHOWN
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CONTRACT
CONTECH

DRAWING RNK-HNCO
LAYOUT 1H

GENERAL NOTES
1. CONTECH TO PROVIDE ALL MATERIALS UNLESS NOTED OTHERWISE.
2. FOR FABRICATION DRAWINGS WITH DETAILED STRUCTURE DIMENSIONS AND WEIGHT, PLEASE CONTACT YOUR CONTECH

ENGINEERED SOLUTIONS LLC REPRESENTATIVE.  www.ContechES.com
3. CDS WATER QUALITY STRUCTURE SHALL BE IN ACCORDANCE WITH ALL DESIGN DATA AND INFORMATION CONTAINED IN THIS

DRAWING.  CONTRACTOR TO CONFIRM STRUCTURE MEETS REQUIREMENTS OF PROJECT.
4. STRUCTURE SHALL MEET AASHTO HS-20 LOAD RATING, ASSUMING EARTH COVER OF 0' - 2', AND GROUNDWATER ELEVATION AT, OR

BELOW, THE OUTLET PIPE INVERT ELEVATION.  ENGINEER OF RECORD TO CONFIRM ACTUAL GROUNDWATER ELEVATION.  CASTINGS
SHALL MEET AASHTO M306 AND BE CAST WITH THE CONTECH LOGO.

5. IF REQUIRED, PVC HYDRAULIC SHEAR PLATE IS PLACED ON SHELF AT BOTTOM OF SCREEN CYLINDER.  REMOVE AND REPLACE AS
NECESSARY DURING MAINTENANCE CLEANING.

6. CDS STRUCTURE SHALL BE PRECAST CONCRETE CONFORMING TO ASTM C-478 AND AASHTO LOAD FACTOR DESIGN METHOD.

INSTALLATION NOTES
A. ANY SUB-BASE, BACKFILL DEPTH, AND/OR ANTI-FLOTATION PROVISIONS ARE SITE-SPECIFIC DESIGN CONSIDERATIONS AND SHALL

BE SPECIFIED BY ENGINEER OF RECORD.
B. CONTRACTOR TO PROVIDE EQUIPMENT WITH SUFFICIENT LIFTING AND REACH CAPACITY TO LIFT AND SET THE CDS MANHOLE

STRUCTURE.
C. CONTRACTOR TO INSTALL JOINT SEALANT BETWEEN ALL STRUCTURE SECTIONS AND ASSEMBLE STRUCTURE.
D. CONTRACTOR TO PROVIDE, INSTALL, AND GROUT INLET AND OUTLET PIPE(S).  MATCH PIPE INVERTS WITH ELEVATIONS SHOWN.

ALL PIPE CENTERLINES TO MATCH PIPE OPENING CENTERLINES.
E. CONTRACTOR TO TAKE APPROPRIATE MEASURES TO ASSURE UNIT IS WATER TIGHT, HOLDING WATER TO FLOWLINE INVERT

MINIMUM.  IT IS SUGGESTED THAT ALL JOINTS BELOW PIPE INVERTS ARE GROUTED.

STRUCTURE WEIGHT
APPROXIMATE HEAVIEST PICK = 15500 LBS.
STRUCTURE IS DELIVERED IN 4 PIECES

MAX FOOTPRINT = 8.17'Ø

SITE DESIGN DATA
WATER QUALITY FLOW
RATE 1.90 CFS

PEAK FLOW RATE 5.4 CFS

RETURN PERIOD OF
PEAK FLOW 100 YRS
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MATERIAL LIST (PROVIDED BY CONTECH)

COUNT DESCRIPTION INSTALLED BY

1 3020-6  CONCENTRIC FIBERGLASS INSERT CONTECH

1 3020, 2400 micron, 3.1' O.D. x 2.25' SCREEN, GREEN FLANGE UP CONTECH

1 HARDWARE KIT CONTECH

1 SEALANT FOR JOINTS CONTRACTOR

1 24"Ø X 4" FRAME AND COVER, EJ #41600389, OR EQUIV. CONTRACTOR

2 12"Ø X 4" FRAME AND COVER, EJ #41610201, OR EQUIV. CONTRACTOR

* SEE HYDRAULIC SHEAR PLATE DETAIL
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