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DRAINAGE STATEMENT 

 

 

Engineer's Statement: 

 

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

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

the criteria established by the County for drainage reports and said report is in conformity with the 

master plan of the drainage basin.  I accept responsibility for liability caused by negligent acts, errors 

or omissions on my part in preparing this report. 

 

 

                                                                          

John P. Schwab, P.E. #29891         

 

 

Developer's Statement: 

 

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

report and plan. 

                                                       

By:                                                           

_______________________________________________________________________________ 

          Date 

Hunjan Gas Stations LLC 

12599 Mt. Lindsey Drive, Peyton, CO 80831 

                                                 

 

El Paso County's Statement 

 

Filed in accordance with the requirements of the El Paso County Land Development Code, Drainage 

Criteria Manual, Volumes 1 and 2, and Engineering Criteria Manual as amended. 

 

 

                                                                 

Joshua Palmer, P.E. Date           

County Engineer / ECM Administrator 

 

Conditions: 
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I. INTRODUCTION 

 

A. Property Location and Description   

 

Hunjan Gas Stations LLC (Owner) is planning to construct a new Convenience Store on the 

vacant 1.46-acre property in the Shops at Meridian Ranch commercial area northeast of 

Stapleton Drive and Meridian Road in the Falcon area of El Paso County, Colorado.  The 

property is currently described as part of Lot 2, The Shops Filing No. 1 at Meridian Ranch (El 

Paso County Assessor’s Parcel Number 42303-19-056).   

 

The project consists of a new 12,000 square-foot, single-story Convenience Store and 

Gas Station with associated parking and site improvements.  The property adjoins 

Stapleton Drive on the south side, which is a fully improved, asphalt-paved arterial public 

street.  The property is bounded by an existing shared private driveway along the north and 

east sides.  The west boundary of the site adjoins a vacant 1.0-acre commercial tract 

currently described as the balance of Lot 2, The Shops Filing No. 1 at Meridian Ranch (El 

Paso County Assessor’s Parcel Number 42303-19-055). 

 

The property is zoned Commercial Regional District (CR), and the proposed site 

development is fully consistent with the existing zoning of the site.  Access to the site will 

be provided by new connections to the existing shared private driveways adjoining the north 

and east boundaries of the site.   

 

The site is located in the Bennett Ranch Drainage Basin, and surface drainage from this 

site sheet flows southeasterly to an existing private storm sewer system draining easterly 

across the property, ultimately flowing to the existing Bennett Regional Detention Pond.   

 

This report is intended to meet the requirements of a site-specific “Letter Type” drainage 

report in accordance with El Paso County subdivision drainage criteria.   

 

B. Drainage Analysis Methods and Criteria 

 

ITEM DESCRIPTION REFERENCE 

Design Storm (initial/major) 5-year/100-year CS/EPC DCM 

Storm Runoff Rational Method (Area<100acres) CS/EPC DCM 

Major Drainage Basin Bennett Ranch  

Floodplain Impacts Parcel is located outside any delineated 

FEMA floodplains 

FIRM  

Existing Downstream 

Facilities 

Existing storm sewer system flowing to 

Bennett Regional Detention Pond 

 

CS/EPC DCM = City of Colorado Springs & El Paso County Drainage Criteria Manual 
 

C. References 

 

Olsson Associates, “Drainage Letter – Lot 3, The Shops at Meridian Ranch Filing 4B,” 

May 7, 2015 (approved by El Paso County 8/20/15). 

Carlos
Callout
Please revise to Falcon Drainage Basin.

Carlos
Highlight
 Bennett Ranch Drainage Basin

Carlos
Highlight
Bennett Ranch

Carlos
Text Box
Provide the anticipated overall land disturbance (grading, filling, cut, landscaping).



C:\Users\Owner\Dropbox\jpsprojects\092202.shops-meridian\admin\drainage\Drg-Ltr-Shops-0323.docx 2 

 

Tech Contractors, “Preliminary / Final Drainage Report for Meridian Ranch Filing 4B, 

The Shops at Meridian Ranch Filing 1,” April 2014 (approved by El Paso County 

9/9/14). 

 

Tech Contractors Engineering Group, “Drainage Conformance Letter, Building E, Lot 4, 

the Shops Filing 1 at Meridian Ranch,” April 1, 2022 (approved by El Paso County 

4/7/22). 

 

Tech Contractors Engineering Group, “Drainage Conformance Letter, Lot 4, the Shops 

Filing 1 at Meridian Ranch,” May 3, 2019 (approved by El Paso County 6/5/19). 

 

II. EXISTING / PROPOSED DRAINAGE CONDITIONS 

 

The site slopes downward to the southeast, with average grades of 1-4 percent.  Soils 

within the proposed Convenience Store site are classified by SCS as type 19, “Columbine 

gravelly sandy loam” soils.  These soils have high infiltration rates, rapid permeability, 

and low runoff potential.  The soils are classified as hydrologic soils group A.  

 

Subdivision Drainage Report 

 

Drainage planning for this site was previously studied in several approved drainage 

reports for the Meridian Ranch Subdivision, the most comprehensive of which is the 

“Drainage Letter – Lot 3, The Shops at Meridian Ranch Filing 4B” by Olsson Associates 

(OA), dated May 7, 2015.  As shown on the enclosed OA Drainage Plan (Appendix A), 

the proposed Convenience Store site lies entirely within Basin C as delineated in the 

previously approved drainage plans.  The previously approved drainage reports for The 

Shops at Meridian Ranch assumed full commercial development for this basin, which is 

consistent with the proposed site development. 

 

Developed drainage from this commercial site will sheet flow southeasterly to the 

existing storm sewer system which flows east across The Shops at Meridian Ranch 

commercial area, ultimately flowing to the existing downstream Bennett Regional 

Detention Pond.  The existing detention pond was sized to account for fully developed 

flows from this commercial area. 

 

The previously approved subdivision drainage planning assumed full commercial 

development within all of Basin C1, with runoff coefficients of C5 = 0.78 and C100 = 0.89 

(equivalent to impervious areas of approximately 90 percent).  According to the Rational 

Method calculations in the original subdivision drainage report, developed peak flows 

from Basin C (Design Point #3) were calculated as Q5 = 8.2 cfs and Q100 = 15.5 cfs.   

 

  

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Clarify whether or not the existing pond provides detention only or includes WQ treatment for this proposed lot. 
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Developed Drainage Plan 

 

Developed drainage flows have been calculated based on the impervious areas associated 

with the proposed building and parking improvements.  Surface drainage swales and a 

private storm sewer system will convey flows to the existing private storm sewer system 

that has been designed to convey developed flows from this site to the existing 

downstream Bennett Regional Detention Pond. 

 

Site grades will slope to storm inlets and curb openings at selected locations, collecting 

surface drainage and conveying stormwater to the existing storm sewer system.  The 

proposed building pad will be graded with protective slopes to provide positive drainage 

away from the building, and the curb, gutter, drainage swales, and private storm sewer 

improvements will convey developed flows to the existing storm sewer system at the 

southeast corner of the site.   

 

For consistency with the previously approved subdivision drainage report, the site 

drainage basins have been delineated as Basins C1.1-C1.3.  The proposed Convenience 

Store site on Lot 2 has been delineated as Basin C1.2, which drains by sheet flow and 

curb and gutter to the proposed Storm Inlet C1.2 (Private Type C Inlet) at the southeast 

corner of the property.  Water quality and runoff reduction will be provided by routing 

the majority of developed flows from the site to the proposed landscaped Water Quality 

Swale C1.2 along the south edge of the property.  Developed peak flows from Basin C1.2 

are calculated as Q5 = 4.3 cfs and Q100 = 8.0 cfs.  In the event of clogging, overflows from 

Inlet C1.2 would sheet flow easterly into the existing 20’ Type R Inlet #3.   

 

Private Storm Sewer C1.2 (12” HDPE) will convey the flow from Inlet C1.2 into the 

back side of the existing private Storm Inlet #3 located at the northwest corner of 

Stapleton Drive and the shared private access drive along the east side of the property. 

 

The future commercial site development lot to the west of this site has been delineated as 

Basin C1.1, which will drain southeasterly, contributing to DP-C1.  Assuming developed 

runoff coefficients consistent with the previous subdivision drainage reports, developed 

peak flows from Basin C1.1 are calculated as Q5 = 3.6 cfs and Q100 = 6.6 cfs.   

 

Development of the proposed Lot 2 Convenience Store will include construction of the 

shared access drive between Lots 1 and 2, and the proposed private Storm Inlet C1.1 (10’ 

Type R) will be installed along the east side of Basin C1.1 to accept future developed 

flows.  Proposed Private Storm Sewer SD-C1.1 (12” RCP) will convey the flow from 

Inlet C1.1 into the existing Storm Manhole (MH-3), connecting to the existing 30” RCP 

private storm sewer flowing easterly across the site.   

 

Depending on the future site grading scheme for Lot 1, additional private storm sewer 

improvements may be constructed within Basin C1.1 if necessary. 

 

Developed flows from Basins C1.1 and C1.2 combine at Design Point #C1, with peak 

flows calculated as Q5 = 7.2 cfs and Q100 = 13.4 cfs.  Proposed Inlet C1.2 and Storm 

Glenn Reese - EPC Stormwater
SW - Highlight
Water quality and runoff reduction will be provided by routing 
the majority of developed flows from the site to the proposed landscaped Water Quality 
Swale C1.2 along the south edge of the property. 

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Clarify whether or not the existing pond provides detention only or includes WQ treatment for this proposed lot. 

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Clairfy that why on-site WQ treatment is necessary (assuming because Bennett Ranch pond only provides detention). 

CDurham
Callout
Indicate that this inlet also captures flowby from the proposed inlet at C1.1
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Sewer C1.2 have been sized to accept the full developed flow from Design Point #C1 

(combined Basins C1.1 and C1.2). 

 

The existing shared private access drive along the north and east sides of the site has been 

delineated as Basin C1.3, which drains by curb and gutter to the existing Private Storm 

Inlet #3 at the northwest corner of Stapleton Drive and the shared driveway.  Developed 

peak flows from Basin C1.3 are calculated as Q5 = 1.4 cfs and Q100 = 2.5 cfs.   

 

Developed flows from Basins C1.1-C1.3 combine at Design Point #3, with peak flows 

calculated as Q5 = 8.4 cfs and Q100 = 15.7 cfs.  The calculated flows in this report are fully 

consistent with the previously approved drainage report by Olsson Associates (Q5 = 8.2 

cfs and Q100 = 15.5 cfs at DP #3).  The OA report identifies the combined flow at DP #3 

being conveyed easterly through “PIPE-10” (24” RCP) and continuing downstream in the 

existing 24”-42” RCP storm sewer system flowing to the Bennett Regional Detention 

Pond. 

 

The landscaped area along the south boundary of the site has been delineated as Basin 

OS-1.1, consistent with the previously approved subdivision drainage report.  Basin OS-

1.1 sheet flows southeasterly into the existing curb and gutter along the north side of 

Stapleton Drive, flowing to existing downstream storm sewer facilities.  Developed peak 

flows from Basin OS-1.1 are calculated as Q5 = 0.05 cfs and Q100 = 0.3 cfs.   

 

Hydrologic and hydraulic calculations for the site are detailed in the appendices 

(Appendix B and C), and peak flows are identified on Figure D1 (Appendix D). 

    

III. DRAINAGE PLANNING FOUR STEP PROCESS 

 

El Paso County Drainage Criteria require drainage planning to include a Four Step 

Process for receiving water protection that focuses on reducing runoff volumes, treating 

the water quality capture volume (WQCV), stabilizing drainageways, and implementing 

long-term source controls.  

 

As stated in ECM Appendix I.7., the Four Step Process is applicable to all new and re-

development projects with construction activities that disturb 1 acre or greater or that 

disturb less than 1 acre but are part of a larger common plan of development.  The Four 

Step Process has been implemented as follows in the planning of this project: 

 

Step 1:  Employ Runoff Reduction Practices 

• Minimize Directly Connected Impervious Areas (MDCIA):  A landscaped 

drainage swale has been designed along the downstream edge of the parking area, 

providing for disconnection of the impervious area of the south parking lot from 

the downstream storm sewer system (see “Sh. RR-1:  Runoff Reduction Exhibit” 

in Appendix D). 

• Landscaped Swale:  A landscaped water quality swale has been designed to serve 

as a Receiving Pervious Areas (RPA) to mitigate impacts of the on-site 

impervious areas.     
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• Runoff Reduction Calculations:  Runoff reduction has been calculated using the 

MHFD “UD-BMP_v3.07” software package as detailed in Appendix C.   

• Runoff Reduction calculations are summarized as follows: 

Basin Impervious Area 

(SF) 

RPA Area 

(SF) 

Volume 

Reduction (%) 

C1.2 39,172 720 20% 

• DCM Volume 2, Chapter 1, Section 4.0, specifies a minimum volume reduction 

of 10% for the WQCV event.  As tabulated above, the proposed RPA area 

exceeds the specified minimum runoff reduction. 

 

Step 2:  Stabilize Drainageways 

• There are no drainageways directly adjacent to this project site.  The on-site 

private drainage improvements will convey developed flows to the existing 

downstream storm sewer system and regional detention basin, which has been 

designed to minimize downstream drainage impacts. 

• Drainage basin fees were previously paid during recording of the subdivision plat, 

and these fees provided the applicable cost contribution towards regional drainage 

improvements.   

 

Step 3:  Provide Water Quality Capture Volume (WQCV) 

• EDB:  Developed flows from this site will be conveyed to the existing 

downstream Bennett Regional Detention Pond.  The extended detention basin 

which will capture and slowly release the WQCV over an extended release 

period. 

 

Step 4:  Consider Need for Industrial and Commercial BMPs 

• No industrial uses are proposed for this site. 

• The commercial property owner will implement a Stormwater Management Plan 

including proper housekeeping practices and spill containment procedures. 

 

IV. FLOODPLAIN IMPACTS  

 

According to the FEMA floodplain map for this area, El Paso County FIRM Panel No. 

08041C0551G, dated December 7, 2018, the site is located beyond the limits of any 

delineated 100-year floodplains. 

 

V. STORMWATER DETENTION AND WATER QUALITY 
 

Stormwater detention for this site is provided in the existing Bennett Ranch Regional 

Detention Pond. 

 

According to the previously approved OA drainage report, the “Bennett Regional Pond 

has been adequately sized such that 100 YR developed flows …. will be detained and 

released at (or below) the pre-developed flow rate.” 

 

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
I'm not seeing this 10% minimum reduction in our criteria.
 
The Base Design standard in our MS4 Permit for Runoff Reduction requires 60% reduction of the WQCV. See MHFD Detail T-0 for reference and guidance on Runoff Reduction calcs. 

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
WQ treatment for this site is provided by the Runoff Reduction (or the SNOUT, whichever you decide). So revise Step 3 accordingly.  

Glenn Reese - EPC Stormwater
SW - Textbox
Provide an excerpt of an existing report that shows the location of the SNOUT and Bennett Pond compared to the site and the conveyance system from the site to them. The excerpts currently included as attachments below do not show them. 
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As detailed in Appendix B, the calculated runoff coefficients for this site (C100 = 0.89 at 

DP3) are fully consistent with the impervious area assumptions in the previously 

approved subdivision drainage reports.   

 

An on-site Water Quality Swale will be constructed to meet stormwater quality 

improvements in accordance with current El Paso County drainage criteria.  As stated in 

previously approved drainage letter reports for this subdivision, water quality is provided 

by applying the “20%/10% Rule” described in Section I.7.1.C.5. of the El Paso County 

Engineering Criteria Manual for “Applicable Development Site Draining to a Regional 

WQCV Facility.”  This rule specifies that “at least 20 percent of the applicable 

development site must be disconnected from the storm drainage system and drain through 

a receiving pervious area control measure comprising a footprint of at least 10 percent of 

the upstream disconnected impervious area.” 

 

The drainage design for Basin C1.2 meets or exceeds the requirements listed above by 

routing the south and west parking areas through the landscaped drainage swale along the 

south edge of the site.  The “Unconnected Impervious Area” (UIA) of the parking areas is 

25,847 square feet, which is 66.0 percent of the total basin impervious area.  The total 

landscaped swale area along the south edge of the site is 4,375 square feet, which is 16.9 

percent of the disconnected impervious area of the project site. 

 

As detailed in the Runoff Reduction calculations in Appendix C, the proposed landscaped 

swale provides adequate runoff reduction to mitigate the water quality impacts of the 

proposed convenience store development. 

 

In addition to the on-site water quality swale, previously approved drainage reports 

identify the existing downstream “SNOUT” stormwater quality facility as being 

sufficient to meet stormwater quality requirements for Meridian Ranch Filing 4B, 

including this commercial area. 

 

VI. PUBLIC IMPROVEMENTS / DRAINAGE BASIN FEES  

 

No public drainage improvements are required or proposed for this project.   

 

The site lies completely within the Bennett Ranch Drainage Basin.  Applicable drainage 

basin fees were paid at the time of original platting, so no drainage basin fees or bridge 

fees are applicable at this time. 

 

VII. SUMMARY  

 

The developed drainage patterns for the proposed Convenience Store site development on 

Lot 2, The Shops Filing No. 1 at Meridian Ranch will remain consistent with the 

established drainage plan for this subdivision.  The grading and drainage plan for the 

proposed convenience store development fully conforms to the approved drainage plan 

for this subdivision.   

 

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
So then any runoff reduction provided onsite would just be extra? It seems like since you are short of the required 60% WQCV reduction onsite that you should just revise all discussions in this report related to WQ treatment to state that WQ will be provided by the downstream SNOUT per the previous drainage report. Whereas currently the WQ treatment via the SNOUT is just an afterthought of this report's WQ analysis, it should really be the focal point. 

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
The rule in this paragraph still applies for use of the SNOUT for WQ treatment. 

Carlos
Highlight
e Bennett Ranch Drainage Basin

Carlos
Callout
Please revise the property is located in the Falcon Drainage Basin.
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Developed flows from the site will drain through a private storm sewer system at the 

southeast corner of the property, connecting to the existing downstream public drainage 

system.  Stormwater detention is provided by the existing Bennett Regional Detention 

Pond, which was designed to accept fully developed flows from the commercial area 

encompassing this site (including all of The Shops Filing No. 1 at Meridian Ranch 

Subdivision).  Stormwater quality is provided in the proposed landscaped swale along the 

south edge of the property. 

 

Construction and proper maintenance of the on-site drainage facilities, in conjunction 

with proper erosion control practices, will ensure that this developed site has no 

significant adverse drainage impact on downstream or surrounding areas. 

Glenn Reese - EPC Stormwater
SW - Highlight
Stormwater quality is provided in the proposed landscaped swale along the 
south edge of the property.

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Revise according to my comments on previous pages. 

Glenn Reese - EPC Stormwater
SW - Textbox
Regarding the use of the existing SNOUT and Bennett Pond: 

Engineer must confirm in the Drainage Report that the existing offsite or onsite PBMPs that the site is tributary to are functioning as intended.
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Hydrologic Soil Group

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

19 Columbine gravelly 
sandy loam, 0 to 3 
percent slopes

A 1.8 73.7%

83 Stapleton sandy loam, 3 
to 8 percent slopes

B 0.6 26.3%

Totals for Area of Interest 2.4 100.0%

Description

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

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

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

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

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

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

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

Hydrologic Soil Group—El Paso County Area, Colorado Lot 2, The Shops Fil. No. 1 at 
Meridian Ranch

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

2/7/2023
Page 3 of 4



Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—El Paso County Area, Colorado Lot 2, The Shops Fil. No. 1 at 
Meridian Ranch

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

2/7/2023
Page 4 of 4



Chapter 6 Hydrology

May 2014 City of Colorado Springs 6-17
Drainage Criteria Manual, Volume 1

Table 6-6. Runoff Coefficients for Rational Method
(Source:  UDFCD 2001)

3.2 Time of Concentration

One of the basic assumptions underlying the Rational Method is that runoff is a function of the average
rainfall rate during the time required for water to flow from the hydraulically most remote part of the
drainage area under consideration to the design point.  However, in practice, the time of concentration can
be an empirical value that results in reasonable and acceptable peak flow calculations.

For urban areas, the time of concentration (tc) consists of an initial time or overland flow time (ti) plus the
travel time (tt) in the storm sewer, paved gutter, roadside drainage ditch, or drainage channel.  For non-
urban areas, the time of concentration consists of an overland flow time (ti) plus the time of travel in a
concentrated form, such as a swale or drainageway.  The travel portion (tt) of the time of concentration
can be estimated from the hydraulic properties of the storm sewer, gutter, swale, ditch, or drainageway.
Initial time, on the other hand, will vary with surface slope, depression storage, surface cover, antecedent
rainfall, and infiltration capacity of the soil, as well as distance of surface flow.  The time of concentration
is represented by Equation 6-7 for both urban and non-urban areas.

HSG A&B HSG C&D HSG A&B HSG C&D HSG A&B HSG C&D HSG A&B HSG C&D HSG A&B HSG C&D HSG A&B HSG C&D
Business
     Commercial Areas 95 0.79 0.80 0.81 0.82 0.83 0.84 0.85 0.87 0.87 0.88 0.88 0.89
     Neighborhood Areas 70 0.45 0.49 0.49 0.53 0.53 0.57 0.58 0.62 0.60 0.65 0.62 0.68

Residential
     1/8 Acre or less 65 0.41 0.45 0.45 0.49 0.49 0.54 0.54 0.59 0.57 0.62 0.59 0.65
     1/4 Acre 40 0.23 0.28 0.30 0.35 0.36 0.42 0.42 0.50 0.46 0.54 0.50 0.58
     1/3 Acre 30 0.18 0.22 0.25 0.30 0.32 0.38 0.39 0.47 0.43 0.52 0.47 0.57
     1/2 Acre 25 0.15 0.20 0.22 0.28 0.30 0.36 0.37 0.46 0.41 0.51 0.46 0.56
     1 Acre 20 0.12 0.17 0.20 0.26 0.27 0.34 0.35 0.44 0.40 0.50 0.44 0.55

Industrial
     Light Areas 80 0.57 0.60 0.59 0.63 0.63 0.66 0.66 0.70 0.68 0.72 0.70 0.74
     Heavy Areas 90 0.71 0.73 0.73 0.75 0.75 0.77 0.78 0.80 0.80 0.82 0.81 0.83

Parks and Cemeteries 7 0.05 0.09 0.12 0.19 0.20 0.29 0.30 0.40 0.34 0.46 0.39 0.52
Playgrounds 13 0.07 0.13 0.16 0.23 0.24 0.31 0.32 0.42 0.37 0.48 0.41 0.54
Railroad Yard Areas 40 0.23 0.28 0.30 0.35 0.36 0.42 0.42 0.50 0.46 0.54 0.50 0.58

Undeveloped Areas
     Historic Flow Analysis--
     Greenbelts, Agriculture

2
0.03 0.05 0.09 0.16 0.17 0.26 0.26 0.38 0.31 0.45 0.36 0.51

     Pasture/Meadow 0 0.02 0.04 0.08 0.15 0.15 0.25 0.25 0.37 0.30 0.44 0.35 0.50
     Forest 0 0.02 0.04 0.08 0.15 0.15 0.25 0.25 0.37 0.30 0.44 0.35 0.50
     Exposed Rock 100 0.89 0.89 0.90 0.90 0.92 0.92 0.94 0.94 0.95 0.95 0.96 0.96
     Offsite Flow Analysis (when
     landuse is undefined)

45
0.26 0.31 0.32 0.37 0.38 0.44 0.44 0.51 0.48 0.55 0.51 0.59

Streets
     Paved 100 0.89 0.89 0.90 0.90 0.92 0.92 0.94 0.94 0.95 0.95 0.96 0.96
     Gravel 80 0.57 0.60 0.59 0.63 0.63 0.66 0.66 0.70 0.68 0.72 0.70 0.74

Drive and Walks 100 0.89 0.89 0.90 0.90 0.92 0.92 0.94 0.94 0.95 0.95 0.96 0.96
Roofs 90 0.71 0.73 0.73 0.75 0.75 0.77 0.78 0.80 0.80 0.82 0.81 0.83
Lawns 0 0.02 0.04 0.08 0.15 0.15 0.25 0.25 0.37 0.30 0.44 0.35 0.50

Land Use or Surface
Characteristics

Percent
Impervious

Runoff Coefficients

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

Penny
Rectangle

Penny
Rectangle

Penny
Rectangle

Penny
Rectangle

Penny
Rectangle

Penny
Rectangle



Hydrology Chapter 6

6-18 City of Colorado Springs May 2014
Drainage Criteria Manual, Volume 1

tic ttt (Eq. 6-7)

Where:

tc = time of concentration (min)

ti = overland (initial) flow time (min)

tt = travel time in the ditch, channel, gutter, storm sewer, etc. (min)

3.2.1 Overland (Initial) Flow Time

The overland flow time, ti, may be calculated using Equation 6-8.

33.0
5

i (Eq. 6-8)

Where:

ti = overland (initial) flow time (min)
C5 = runoff coefficient for 5-year frequency (see Table 6-6)
L = length of overland flow (300 ft maximum for non-urban land uses, 100 ft maximum for

urban land uses)
S = average basin slope (ft/ft)

Note that in some urban watersheds, the overland flow time may be very small because flows quickly
concentrate and channelize.

3.2.2 Travel Time

For catchments with overland and channelized flow, the time of concentration needs to be considered in
combination with the travel time, tt, which is calculated using the hydraulic properties of the swale, ditch,
or channel.  For preliminary work, the overland travel time, tt, can be estimated with the help of Figure 6-
25 or Equation 6-9 (Guo 1999).

5.0
wv (Eq. 6-9)

Where:

V = velocity (ft/s)

Cv = conveyance coefficient (from Table 6-7)

Sw = watercourse slope (ft/ft)
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Table 6-7. Conveyance Coefficient, Cv

Type of Land Surface Cv

Heavy meadow 2.5

Tillage/field 5

Riprap (not buried)* 6.5

Short pasture and lawns 7

Nearly bare ground 10

Grassed waterway 15

Paved areas and shallow paved swales 20
* For buried riprap, select Cv value based on type of vegetative cover.

The travel time is calculated by dividing the flow distance (in feet) by the velocity calculated using
Equation 6-9 and converting units to minutes.

The time of concentration (tc) is then the sum of the overland flow time (ti) and the travel time (tt) per
Equation 6-7.

3.2.3 First Design Point Time of Concentration in Urban Catchments

Using this procedure, the time of concentration at the first design point (typically the first inlet in the
system) in an urbanized catchment should not exceed the time of concentration calculated using Equation
6-10. The first design point is defined as the point where runoff first enters the storm sewer system.

(Eq. 6-10)

Where:

tc = maximum time of concentration at the first design point in an urban watershed (min)

L = waterway length (ft)

Equation 6-10 was developed using the rainfall-runoff data collected in the Denver region and, in essence,
the Rational Method.  Normally, Equation 6-10 will result in a lesser

time of concentration at the first design point and will govern in an urbanized watershed.  For subsequent
design points, the time of concentration is calculated by accumulating the travel times in downstream
drainageway reaches.

3.2.4 Minimum Time of Concentration

If the calculations result in a tc of less than 10 minutes for undeveloped conditions, it is recommended that
a minimum value of 10 minutes be used.  The minimum tc for urbanized areas is 5 minutes.

3.2.5 Post-Development Time of Concentration

As Equation 6-8 indicates, the time of concentration is a function of the 5-year runoff coefficient for a
drainage basin. Typically, higher levels of imperviousness (higher 5-year runoff coefficients) correspond
to shorter times of concentration, and lower levels of imperviousness correspond to longer times of
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Figure 6-5. Colorado Springs Rainfall Intensity Duration Frequency

IDF Equations

I100 = -2.52 ln(D) + 12.735

I50 = -2.25 ln(D) + 11.375

I25 = -2.00 ln(D) + 10.111

I10 = -1.75 ln(D) + 8.847

I5 = -1.50 ln(D) + 7.583

I2 = -1.19 ln(D) + 6.035

Note: Values calculated by
equations may not precisely
duplicate values read from figure.



JPS ENGINEERING

SHOPS AT MERIDIAN RANCH CONVENIENCE STORE

COMPOSITE RUNOFF COEFFICIENTS

DEVELOPED CONDITIONS

5-YEAR C VALUES

TOTAL  SUB-AREA 1   SUB-AREA 2   SUB-AREA 3   

AREA  DEVELOPMENT/ AREA DEVELOPMENT/  DEVELOPMENT/ WEIGHTED

BASIN (AC) (AC) COVER C (AC) COVER C (AC) COVER C C VALUE

C1.1 0.9 0.80 PAVED/IMPERVIOUS 0.9 0.10 LANDSCAPED 0.08   0.809

C1.2 1.08 0.90 PAVED/IMPERVIOUS 0.9 0.18 LANDSCAPED 0.08   0.763

C1.1,C1.2 1.98          0.784

C1.3 0.3 0.30 PAVED/IMPERVIOUS 0.9       0.900

C1.1-C1.3 2.28          0.799

  

100-YEAR C VALUES

TOTAL  SUB-AREA 1   SUB-AREA 2   SUB-AREA 3   

AREA  DEVELOPMENT/ AREA DEVELOPMENT/  DEVELOPMENT/ WEIGHTED

BASIN (AC) (AC) COVER C (AC) COVER C (AC) COVER C C VALUE

C1.1 0.9 0.80 PAVED/IMPERVIOUS 0.96 0.10 LANDSCAPED 0.35   0.892

C1.2 1.08 0.90 PAVED/IMPERVIOUS 0.96 0.18 LANDSCAPED 0.35   0.858

C1.1,C1.2 1.98          0.874

C1.3 0.3 0.30 PAVED/IMPERVIOUS 0.96       0.960

C1.1-C1.3 2.28          0.885

  

SHOPS AT MERIDIAN RANCH CONVENIENCE STORE

COMPOSITE IMPERVIOUS AREAS

IMPERVIOUS AREAS

TOTAL  SUB-AREA 1   SUB-AREA 2   SUB-AREA 3   

AREA  DEVELOPMENT/ PERCENT AREA DEVELOPMENT/ PERCENT  DEVELOPMENT/ PERCENT WEIGHTED

BASIN (AC) (AC) COVER IMPERVIOUS (AC) COVER IMPERVIOUS (AC) COVER IMPERVIOUS % IMP

C1.1 0.9 0.80 PAVED/IMPERVIOUS 100 0.10 LANDSCAPED 0   88.889

C1.2 1.08 0.90 PAVED/IMPERVIOUS 100 0.18 LANDSCAPED 0   83.333

C1.1,C1.2 1.98          85.859

C1.3 0.3 0.30 PAVED/IMPERVIOUS 100       100.000

C1.1-C1.3 2.28          87.719

  

RATL.SHOPS-0323 3/31/2023

CDurham
Text Box
Include basin OS-1.1



JPS ENGINEERING

SHOPS AT MERIDIAN RANCH CONVENIENCE STORE   
RATIONAL METHOD   

DEVELOPED CONDITIONS

  CHANNEL CONVEYANCE SCS
 (2)

 TOTAL TOTAL                  INTENSITY
 (5)

              PEAK FLOW

BASIN DESIGN AREA 5-YEAR 100-YEAR LENGTH SLOPE Tco
 (1)

LENGTH COEFFICIENT SLOPE VELOCITY Tt
 (3)

Tc
 (4)

Tc
 (4)

5-YR 100-YR Q5
 (6)

Q100
 (6)

POINT (AC) (FT) (FT/FT) (MIN) (FT) C (FT/FT) (FT/S) (MIN) (MIN) (MIN) (IN/HR) (IN/HR) (CFS) (CFS)

     
C1.1 C1.1 0.90 0.809 0.892 100 0.020 4.2 275 20 0.018 2.68 1.7 5.9 5.9 4.91 8.25 3.58 6.62
C1.2 C1.2 1.08 0.763 0.858 70 0.036 3.4 285 20 0.030 3.46 1.4 4.7 5.0 5.17 8.68 4.26 8.04
Tt C1.1-C1.2        260 20 0.029 3.41 1.3       
C1.1,C1.2 C1 1.98 0.784 0.874         7.2 7.2 4.62 7.76 7.17 13.42

C1.3 C1.3 0.30 0.900 0.960 45 0.020 1.9 415 20 0.019 2.76 2.5 4.5 5.0 5.17 8.68 1.40 2.50
C1.1-C1.3 3 2.28 0.799 0.885         7.2 7.2 4.62 7.76 8.42 15.65

OS-1.1 OS-1.1 0.12 0.080 0.350 40 0.160 4.7 350 20 0.02 2.83 2.1 6.8 6.8 4.72 7.92 0.05 0.33

 
1) OVERLAND FLOW Tco = (0.395*(1.1-RUNOFF COEFFICIENT)*(OVERLAND FLOW LENGTH^(0.5)/(SLOPE^(0.333))  
2) SCS VELOCITY = C * ((SLOPE(FT/FT)^0.5)          

C = 2.5 FOR HEAVY MEADOW
C = 5 FOR TILLAGE/FIELD
C = 7 FOR SHORT PASTURE AND LAWNS
C = 10 FOR NEARLY BARE GROUND
C = 15 FOR GRASSED WATERWAY
C = 20 FOR PAVED AREAS AND SHALLOW PAVED SWALES

3) MANNING'S CHANNEL TRAVEL TIME = L/V (WHEN CHANNEL VELOCITY IS KNOWN)
4) Tc = Tco + Tt
*** IF TOTAL TIME OF CONCENTRATION IS LESS THAN 5 MINUTES, THEN 5 MINUTES IS USED
5)  INTENSITY BASED ON I-D-F EQUATIONS IN CITY OF COLORADO SPRINGS DRAINAGE CRITERIA MANUAL

          I5 = -1.5 * ln(Tc) + 7.583

          I100 = -2.52 * ln(Tc) + 12.735

6) Q = CiA

Overland Flow Channel flow

C

RATL.SHOPS-0323 3/31/2023
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Worksheet Unprotected

 Sheet 1 of 1

Designer:

Company:

Date:

Project:

Location:

SITE INFORMATION (User Input in Blue Cells)

WQCV Rainfall Depth 0.60 inches

Depth of Average Runoff Producing Storm, d6 = 0.43 inches (for Watersheds Outside of the Denver Region, Figure 3-1 in USDCM Vol. 3)

Area Type UIA:RPA DCIA SPA

Area ID C1.2a C1.2b C1.2c

Downstream Design Point ID C1.2 C1.2 C1.2

Downstream BMP Type EDB EDB EDB

DCIA (ft
2
) -- 13,325 --

UIA (ft
2
) 25,847 -- --

RPA (ft
2
) 720 -- --

SPA (ft
2
) -- -- 7,153

HSG A (%) 100% -- 100%

HSG B (%) 0% -- 0%

HSG C/D (%) 0% -- 0%

Average Slope of RPA (ft/ft) 0.020 -- --

UIA:RPA Interface Width (ft) 4.00 -- --

CALCULATED RUNOFF RESULTS

Area ID C1.2a C1.2b C1.2c

UIA:RPA Area (ft
2
) 26,567 -- --

L / W Ratio 16.00 -- --

UIA / Area 0.9729 -- --

Runoff (in) 0.34 0.50 0.00

Runoff (ft
3
) 754 555 0

Runoff Reduction (ft
3
) 323 0 358

CALCULATED WQCV RESULTS

Area ID C1.2a C1.2b C1.2c

WQCV (ft
3
) 1077 555 0

WQCV Reduction (ft
3
) 323 0 0

WQCV Reduction (%) 30% 0% 0%

Untreated WQCV (ft
3
) 754 555 0

CALCULATED DESIGN POINT RESULTS (sums results from all columns with the same Downstream Design Point ID)

Downstream Design Point ID C1.2

DCIA (ft
2
) 13,325

UIA (ft
2
) 25,847

RPA (ft
2
) 720

SPA (ft
2
) 7,153

Total Area (ft
2
) 47,045

Total Impervious Area (ft
2
) 39,172

WQCV (ft
3
) 1,632

WQCV Reduction (ft
3
) 323

WQCV Reduction (%) 20%

Untreated WQCV (ft
3
) 1,309

CALCULATED SITE RESULTS (sums results from all columns in worksheet)

Total Area (ft
2
) 47,045

Total Impervious Area (ft
2
) 39,172

WQCV (ft
3
) 1,632

WQCV Reduction (ft
3
) 323

WQCV Reduction (%) 20%

Untreated WQCV (ft
3
) 1,309

Basin C1.2 (Lot 2)

Design Procedure Form:  Runoff Reduction                

JPS

JPS

April 1, 2023

Shops at Meridian Ranch Convenience Store

UD-BMP (Version 3.07, March 2018)

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
needs to be at least 60% reduction. Per my comments in the report above, you probably just want to remove this calcs sheet. 



JPS ENGINEERING

LOT 2, THE SHOPS FIL. NO. 1A AT MERIDIAN RANCH

CHANNEL CALCULATION SUMMARY - SITE DRAINAGE SWALES

 

 

       Q100  Q100     

SIDE BOT. CHANNEL FRICTION BASIN CHANNEL CHANNEL Q100 Q100 TOP

PROPOSED SLOPE SLOPE WIDTH DEPTH FACTOR  FLOW FLOW % FLOW DEPTH VELOCITY WIDTH CHANNEL

CHANNEL / SWALE (%) (Z) (FT) (FT) (n) BASIN (CFS) OF BASIN (CFS) (FT) (FT/S) (FT) LINING

              

SWALE C1.2 2.0 4:1 4 1.0 0.030 C1.2 8.0 100 8.0 0.4 3.3 7.4 GRASS

              
              

ASSUMPTIONS:

1)  Channel flow calculations based on Manning's Equation

2)  Channel depth includes 1' minimum freeboard
3)  n = 0.03 for grass-lined non-irrigated channels (minimum)

4)  n = 0.035 for riprap-lined channels 

5)  Vmax = 5.0 fps for 100-year flows w/ grass-lined channels

6)  Vmax = 8.0 fps for 100-year flows w/ Erosion Control Blankets (Tensar Eronet SC150 or equal)

7)  Vmax = 10.0 fps for 100-year flows w/ Erosion Control Blankets (Tensar Eronet C125 or equal)

 

CHANNEL-SHOPS-MERIDIAN-SWALES-0323 1 4/1/2023

CDurham
Callout
Flow for swale should also account for flowby from inlet at C1.1 (0.1 & 1.3 cfs). Use flows on inlet mgmt spreadsheet for C1.2.



Hydraulic Analysis Report 

Project Data 

   Project Title:  Project - Lot 2, The Shops Fil. No. 1A at Meridian Ranch   

   Designer:  JPS  

   Project Date:  Thursday, March 16, 2023   

   Project Units:  U.S. Customary Units   

   Notes:       

 

Channel Analysis: Channel Analysis-Swale C1.2  

Notes:   

Input Parameters  

Channel Type:  Trapezoidal 

Side Slope 1 (Z1): 4.0000 ft/ft  

Side Slope 2 (Z2): 4.0000 ft/ft  

Channel Width: 4.0000 ft  

Longitudinal Slope: 0.0200 ft/ft  

Manning's n:  0.0300  

Flow: 8.0000 cfs  

Result Parameters  

Depth: 0.4254 ft  

Area of Flow: 2.4258 ft^2  

Wetted Perimeter: 7.5083 ft  

Hydraulic Radius: 0.3231 ft  

Average Velocity: 3.2979 ft/s  

Top Width: 7.4036 ft  

Froude Number:  1.0153  

Critical Depth: 0.4292 ft  

Critical Velocity: 3.2601 ft/s  

Critical Slope: 0.0193 ft/ft  

Critical Top Width: 7.43 ft  

Calculated Max Shear Stress: 0.5310 lb/ft^2  

Calculated Avg Shear Stress: 0.4032 lb/ft^2  

 

CDurham
Highlight
Froude Number:  1.0153  

CDurham
Text Box
FR # is high. What measures are being to mitigate this? Per DCM Section 6.5.2, grass lines channels shall not be used when FR # is greater than 0.9 for 100-year storm.



JPS ENGINEERING

SHOPS AT MERIDIAN RANCH CONVENIENCE STORE

STORM INLET SIZING SUMMARY

 

 

BASIN FLOW INLET FLOW

  Q5 Q100 INLET Q5 Q100 INLET  INLET
  FLOW FLOW FLOW % FLOW FLOW CONDITION / INLET CAPACITY

INLET DP (CFS) (CFS) OF BASIN (CFS) (CFS) TYPE SIZE (FT) (CFS)

      
C1.1 C1.1 3.6 6.2 100 3.6 6.6 TYPE R (GRADE) 10' 5.3

C1.2 C1.2 4.2 7.8 100 4.3 8.0 TYPE C (SUMP) SGL 17.2
    

  

STORM-INLET-SHOPS-0323 4/1/2023

CDurham
Callout
Inlet flow should account for flowby. Use flows from Inlet Mgmt spreadsheet for C1.2 on next sheet.



MHFD-Inlet, Version 5.01 (April 2021)

Worksheet Protected

INLET NAME Inlet C1.1 Inlet C1.2 User-Defined

Site Type (Urban or Rural) URBAN URBAN

Inlet Application (Street or Area) STREET AREA

Hydraulic Condition On Grade Swale

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

USER-DEFINED INPUT

User-Defined Design Flows

Minor QKnown (cfs) 3.6 4.3
Major QKnown (cfs) 6.6 8.0

Bypass (Carry-Over) Flow from Upstream

Receive Bypass Flow from: No Bypass Flow Received User-Defined
Minor Bypass Flow Received, Qb (cfs) 0.0 0.1
Major Bypass Flow Received, Qb (cfs) 0.0 1.3

Watershed Characteristics

Subcatchment Area (acres)

Percent Impervious

NRCS Soil Type

Watershed Profile

Overland Slope (ft/ft)

Overland Length (ft)

Channel Slope (ft/ft)

Channel Length (ft)

Minor Storm Rainfall Input

Design Storm Return Period, Tr (years)

One-Hour Precipitation, P1 (inches)

Major Storm Rainfall Input

Design Storm Return Period, Tr (years)

One-Hour Precipitation, P1 (inches)

CALCULATED OUTPUT

Minor Total Design Peak Flow, Q (cfs) 3.6 4.4

Major Total Design Peak Flow, Q (cfs) 6.6 9.3
Minor Flow Bypassed Downstream, Qb (cfs) 0.1 0.0
Major Flow Bypassed Downstream, Qb (cfs) 1.3 0.0

INLET MANAGEMENT



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 4.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

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 = 2.00 ft
Street Transverse Slope SX = 0.011 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 = 0.014 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 30.0 30.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qallow = 20.9 20.9 cfs

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

MHFD-Inlet, Version 5.01 (April 2021)

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

Shops at Meridian Ranch Convenience Store

Inlet C1.1

1



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1

Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 10.00 10.00 ft

Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft

Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10

Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR

Total Inlet Interception Capacity Q = 3.5 5.3 cfs

Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.1 1.3 cfs  
Capture Percentage = Qa/Qo = C% = 98 80 %

CDOT Type R Curb Opening

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.01 (April 2021)

CDOT Type R Curb Opening

1



Analysis of Trapezoidal Grass-Lined Channel Using SCS Method

NRCS Vegetal Retardance (A, B, C, D, or E) A, B, C, D, or E =

Manning's n (Leave cell D16 blank to manually enter an n value) n = 0.030
Channel Invert Slope SO = 0.0200 ft/ft

Bottom Width B = 4.00 ft

Left Side Slope Z1 = 4.00 ft/ft

Right Side Sloe Z2 = 4.00 ft/ft

Check one of the following soil types:

          Soil Type:               Max. Velocity (VMAX)          Max Froude No. (FMAX)

      Non-Cohesive                     5.0 fps                                   0.60

          Cohesive                        7.0 fps                                   0.80

            Paved                            N/A                                      N/A

Minor Storm Major Storm

Maximum Allowable Top Width of Channel for Minor & Major Storm TMAX = 12.00 12.00 ft

Maximum Allowable Water Depth in Channel for Minor & Major Storm dMAX = 0.50 1.00 ft

Allowable Channel Capacity Based On Channel Geometry Minor Storm Major Storm

MINOR STORM Allowable Capacity is based on Depth Criterion Qallow = 10.8 42.3 cfs

MAJOR STORM Allowable Capacity is based on Depth Criterion dallow = 0.50 1.00 ft

Water Depth in Channel Based On Design Peak Flow
Design Peak Flow Qo = 4.4 9.3 cfs

Water Depth d = 0.31 0.46 ft

Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

MHFD-Inlet, Version 5.01 (April 2021)

AREA INLET IN A SWALE

Shops at Meridian Ranch Convenience Store

Inlet C1.2

This worksheet uses the NRCS vegetal 

retardance method to determine 

Manning's n.

  

For more information see 

Section 7.2.3 of the USDCM.

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

Choose One:

Non-Cohesive

Cohesive

Paved

MHFD-Inlet_v5.01-Shops-at-Meridian-0323, Inlet C1.2 4/1/2023, 9:08 PM



MHFD-Inlet, Version 5.01 (April 2021)

AREA INLET IN A SWALE

Shops at Meridian Ranch Convenience Store

Inlet C1.2

This worksheet uses the NRCS vegetal Inlet Design Information (Input)

Type of Inlet Inlet Type =

Angle of Inclined Grate (must be <= 30 degrees) θ = 0.00 degrees

Width of Grate W = 3.00 ft

Length of Grate L = 3.00 ft

Open Area Ratio ARATIO = 0.70
Height of Inclined Grate HB = 0.00 ft

Clogging Factor Cf = 0.50
Grate Discharge Coefficient Cd = 0.84
Orifice Coefficient Co = 0.56
Weir Coefficient Cw = 1.81

MINOR MAJOR

Water Depth at Inlet (for depressed inlets, 1 foot is added for depression) d = 1.31 1.46

Total Inlet Interception Capacity (assumes clogged condition) Qa = 16.3 17.2 cfs

Bypassed Flow Qb = 0.0 0.0 cfs

Capture Percentage = Qa/Qo C% = 100 100 %

Warning 04:  Froude No. exceeds USDCM Volume I recommendation.

CDOT Type C (Depressed)CDOT Type C (Depressed)

MHFD-Inlet_v5.01-Shops-at-Meridian-0323, Inlet C1.2 4/1/2023, 9:08 PM

CDurham
Text Box
FR # is high. What measures are being to mitigate this? Per DCM Section 6.5.2, grass lines channels shall not be used when FR # is greater than 0.9 for 100-year storm.



JPS ENGINEERING

SHOPS AT MERIDIAN RANCH CONVENIENCE STORE

STORM SEWER SIZING SUMMARY

 

 

PIPE FLOW  PIPE CAPACITY

  Q5 Q100  MIN. PIPE

 DESIGN FLOW FLOW PIPE PIPE CAPACITY
PIPE POINT (CFS) (CFS) SIZE SLOPE (CFS)

   

C1.1 C1.1 3.5 5.3 12 2.2% 5.3

C1.2 C1.2 4.3 8.0 12 5.1% 8.0
   

 

ASSUMPTIONS:

1.  STORM DRAIN PIPE ASSUMED TO BE RCP OR HDPE

 

 

STORM-INLET-SHOPS-0323 4/1/2023

CDurham
Callout
Inlet flow should account for flowby. Use flows from Inlet Mgmt spreadsheet for C1.2.



Hydraulic Analysis Report 

Project Data 

   Project Title:  Project - Shops at Meridian Ranch C-Store   

   Designer:  JPS  

   Project Date:  Tuesday, February 7, 2023   

   Project Units:  U.S. Customary Units   

   Notes:       

 

Channel Analysis: SD-C1.1  

Notes:   

Input Parameters  

Channel Type:  Circular 

Pipe Diameter: 1.0000 ft  

Longitudinal Slope: 0.0220 ft/ft  

Manning's n:  0.0130  

Depth: 1.0000 ft  

Result Parameters  

Flow: 5.2845 cfs  

Area of Flow: 0.7854 ft^2  

Wetted Perimeter: 3.1416 ft  

Hydraulic Radius: 0.2500 ft  

Average Velocity: 6.7284 ft/s  

Top Width: 0.0000 ft  

Froude Number:  0.0000  

Critical Depth: 0.9302 ft  

Critical Velocity: 6.9412 ft/s  

Critical Slope: 0.0190 ft/ft  

Critical Top Width: 0.51 ft  

Calculated Max Shear Stress: 1.3728 lb/ft^2  

Calculated Avg Shear Stress: 0.3432 lb/ft^2  

CDurham
Text Box
Provide calculations showing that HGL from existing system (tie-in locations) are not having negative impacts on the HGL's for the new runs of storm.



 

Channel Analysis: SD-C1.2  

Notes:   

Input Parameters  

Channel Type:  Circular 

Pipe Diameter: 1.0000 ft  

Longitudinal Slope: 0.0510 ft/ft  

Manning's n:  0.0130  

Depth: 1.0000 ft  

Result Parameters  

Flow: 8.0459 cfs  

Area of Flow: 0.7854 ft^2  

Wetted Perimeter: 3.1416 ft  

Hydraulic Radius: 0.2500 ft  

Average Velocity: 10.2444 ft/s  

Top Width: 0.0000 ft  

Froude Number:  0.0000  

Critical Depth: 0.9855 ft  

Critical Velocity: 10.2748 ft/s  

Critical Slope: 0.0463 ft/ft  

Critical Top Width: 0.24 ft  

Calculated Max Shear Stress: 3.1824 lb/ft^2  

Calculated Avg Shear Stress: 0.7956 lb/ft^2  

 

CDurham
Text Box
Provide calculations showing that HGL from existing system (tie-in locations) are not having negative impacts on the HGL's for the new runs of storm.
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Glenn Reese - EPC Stormwater
SW - Textbox
We need to know how much disturbed area is untreated and if there are any exclusions that apply to those areas. So please create a basic overview map (or modify an existing drainage map) with color shading/hatching that shows areas tributary to each PBMP (pond, runoff reduction, SNOUT, etc.) and those disturbed areas that are not treated by a PBMP, with the applicable exclusion labeled (ex: 20% up to 1ac of development can be excluded per ECM App I.7.1.C.1 and exclusions listed in ECM App I.7.1.B.#). An accompanying summary table on this map would also be very helpful (example provided):



Specific to this site: the map below doesn't show treatment for all areas within the limits of disturbance. Remember that all areas of disturbance need to be accounted for through WQ treatment or an applicable WQ exclusion, not just related to added impervious areas. 

And maybe the above spreadsheet is overkill if the entire site is conveyed to and treated by the downstream SNOUT, so a more simply table like the one shown below is better suited. You just need to state that clearly in the text and show that in the drainage map all WQ treatment and exclusions. Your call on how you want to do. 


WQ Summary

		Water Quality Treatment Summary Table

		Basin ID		Total Area
(ac)		Total Proposed Disturbed Area
(ac)		Area Trib to Pond A
(ac)		Disturbed Area Treated via Runoff Reduction
(ac)		Disturbed Area Excluded from WQ per ECM App I.7.1.C.1
(ac)		Disturbed Area Excluded from WQ per ECM App I.7.1.B.#
(ac)		Applicable WQ Exclusions
(App I.7.1.B.#)

		A		4.50		4.50		4.50		-		-		-

		B		1.25		1.25		-		1.25		-		-

		C		6.00		4.00		-		-		-		4.00		ECM App I.7.1.B.5 

		D		2.50		2.50		1.00		-		0.50		1.00		ECM App I.7.1.B.7

		E		3.00		-		3.00		-		-		-

		F		8.25		-		-		-		-		-

		Total		25.50		12.25		8.50		1.25		0.50		5.00

		Comments				[For each row, the sum of the values in Columns 4-7 must be greater than or equal to the value in Column 3 above.]		[Values in this column can be more than Column 3 if over-treating non-disturbed areas of the same land-use.]		[See RR calc spreadsheet.]		[Total must be <20% of site and <1ac.]

						Total Proposed Disturbed Area
(ac)		Total Proposed Treated Area
(ac)				Total Proposed Disturbed Area Excluded from WQ
(ac)				Non-Excluded Area to be Treated (value must ≤ Total Proposed Treated Area)
(ac)

						12.25		9.75				5.50				6.75

		Notes:
1) This summary table is for water quality treatment only. A separate analysis is necessary to show the change in flowrates from existing to developed conditions, which will determine whether or not detention is also required. WQ criteria is based off disturbed areas and not impervious areas.
2) Include this table in the drainage report and add supplementary textual analysis as necessary to explain the data shown in the table.
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zoned Commercial Regional District (CR),

ully consistent with the existing zoning of the si

w connections to the existing shared private driv

es of the site.   

d in the Bennett Ranch Drainage Basin, and su

outheasterly to an existing private storm sewer 

y, ultimately flowing to the existing Bennett Re

nded to meet the requirements of a site-specific

nce with El Paso County subdivision drainage cr

DESCR

) 5-year/100-year 

Rational Method (A

Bennett Ranch 

Parcel is located o

FEMA floodplains 

Existing storm sew

l area. 

OVEMENTS / DRAINAGE BASIN FEES  

vements are required or proposed for this projec

within the Bennett Ranch Drainage Basin.  Appli

e time of original platting, so no drainage basin f

time. 

atterns for the proposed Convenience Store site 

Wetted Perimeter: 7.5083 ft  

Hydraulic Radius: 0.3231 ft  

Average Velocity: 3.2979 ft/s  

Top Width: 7.4036 ft  

Froude Number:  1.0153  

Critical Depth: 0.4292 ft  

Critical Velocity: 3.2601 ft/s  

Critical Slope: 0.0193 ft/ft  

Critical Top Width: 7.43 ft  
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Water quality and runoff reduction will be provided
by routing 
the majority of developed flows from the site to the
proposed landscaped Water Quality 
Swale C1.2 along the south edge of the property.
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Stormwater quality is provided in the proposed
landscaped swale along the 
south edge of the property.
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Provide an excerpt of an existing report that shows
the location of the SNOUT and Bennett Pond
compared to the site and the conveyance system
from the site to them. The excerpts currently
included as attachments below do not show them.
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that has been designed to convey developed flows from this site to the existing 

downstream Bennett Regional Detention Pond. 

 

Site grades will slope to storm inlets and curb openings at selected locations, collecting 

surface drainage and conveying stormwater to the existing storm sewer system.  The 

proposed building pad will be graded with protective slopes to provide positive drainage 

away from the building, and the curb, gutter, drainage swales, and private storm sewer 

improvements will convey developed flows to the existing storm sewer system at the 

southeast corner of the site.   

 

For consistency with the previously approved subdivision drainage report, the site 

drainage basins have been delineated as Basins C1.1-C1.3.  The proposed Convenience 

Store site on Lot 2 has been delineated as Basin C1.2, which drains by sheet flow and 

curb and gutter to the proposed Storm Inlet C1.2 (Private Type C Inlet) at the southeast 

corner of the property.  Water quality and runoff reduction will be provided by routing 

the majority of developed flows from the site to the proposed landscaped Water Quality 

Swale C1.2 along the south edge of the property.  Developed peak flows from Basin C1.2 

are calculated as Q5 = 4.3 cfs and Q100 = 8.0 cfs.  In the event of clogging, overflows from 

Inlet C1.2 would sheet flow easterly into the existing 20’ Type R Inlet #3.   

 

Private Storm Sewer C1.2 (12” HDPE) will convey the flow from Inlet C1.2 into the 

back side of the existing private Storm Inlet #3 located at the northwest corner of 

Stapleton Drive and the shared private access drive along the east side of the property. 

 

The future commercial site development lot to the west of this site has been delineated as 

Basin C1.1, which will drain southeasterly, contributing to DP-C1.  Assuming developed 

runoff coefficients consistent with the previous subdivision drainage reports, developed 

peak flows from Basin C1.1 are calculated as Q5 = 3.6 cfs and Q100 = 6.6 cfs.   

 

Development of the proposed Lot 2 Convenience Store will include construction of the 

shared access drive between Lots 1 and 2, and the proposed private Storm Inlet C1.1 (10’ 

Developed flows from the site will drain through a private storm sewer system at the 

southeast corner of the property, connecting to the existing downstream public drainage 

system.  Stormwater detention is provided by the existing Bennett Regional Detention 

Pond, which was designed to accept fully developed flows from the commercial area 

encompassing this site (including all of The Shops Filing No. 1 at Meridian Ranch 

Subdivision).  Stormwater quality is provided in the proposed landscaped swale along the 

south edge of the property. 

 

Construction and proper maintenance of the on-site drainage facilities, in conjunction 

with proper erosion control practices, will ensure that this developed site has no 

significant adverse drainage impact on downstream or surrounding areas. 
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08041C0551G, dated December 7, 2018, the site is located beyond the limits of any 

delineated 100-year floodplains. 

 

V. STORMWATER DETENTION AND WATER QUALITY 
 

Stormwater detention for this site is provided in the existing Bennett Ranch Regional 

Detention Pond. 

 

According to the previously approved OA drainage report, the “Bennett Regional Pond 

has been adequately sized such that 100 YR developed flows …. will be detained and 

released at (or below) the pre-developed flow rate.” 

 

Provide an excerpt of an existing report that shows the location of the SNOUT and Bennett
Pond compared to the site and the conveyance system from the site to them. The excerpts
currently included as attachments below do not show them.
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We need to know how much disturbed area is
untreated and if there are any exclusions that
apply to those areas. So please create a basic
overview map (or modify an existing drainage
map) with color shading/hatching that shows areas
tributary to each PBMP (pond, runoff reduction,
SNOUT, etc.) and those disturbed areas that are
not treated by a PBMP, with the applicable
exclusion labeled (ex: 20% up to 1ac of
development can be excluded per ECM App
I.7.1.C.1 and exclusions listed in ECM App
I.7.1.B.#). An accompanying summary table on this
map would also be very helpful (example
provided):

Specific to this site: the map below doesn't show
treatment for all areas within the limits of
disturbance. Remember that all areas of
disturbance need to be accounted for through WQ
treatment or an applicable WQ exclusion, not just
related to added impervious areas. 

And maybe the above spreadsheet is overkill if the
entire site is conveyed to and treated by the
downstream SNOUT, so a more simply table like
the one shown below is better suited. You just
need to state that clearly in the text and show that
in the drainage map all WQ treatment and
exclusions. Your call on how you want to do.
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Regarding the use of the existing SNOUT and
Bennett Pond: 

Engineer must confirm in the Drainage Report that
the existing offsite or onsite PBMPs that the site is
tributary to are functioning as intended.
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Clarify whether or not the existing pond provides
detention only or includes WQ treatment for this
proposed lot.

SW - Textbox with Arrow (9)

Subject: SW - Textbox with Arrow
Page Label: 6
Author: Glenn Reese - EPC Stormwater
Date: 6/28/2023 4:58:45 PM
Status: 
Color: 
Layer: 
Space: 

Clarify whether or not the existing pond provides
detention only or includes WQ treatment for this
proposed lot.

We need to know how much disturbed area is untreated and if there are any exclusions
that apply to those areas. So please create a basic overview map (or modify an existing
drainage map) with color shading/hatching that shows areas tributary to each PBMP
(pond, runoff reduction, SNOUT, etc.) and those disturbed areas that are not treated by
a PBMP, with the applicable exclusion labeled (ex: 20% up to 1ac of development can
be excluded per ECM App I.7.1.C.1 and exclusions listed in ECM App I.7.1.B.#). An
accompanying summary table on this map would also be very helpful (example
provided):

Specific to this site: the map below doesn't show treatment for all areas within the limits
of disturbance. Remember that all areas of disturbance need to be accounted for
through WQ treatment or an applicable WQ exclusion, not just related to added
impervious areas. 

And maybe the above spreadsheet is overkill if the entire site is conveyed to and
treated by the downstream SNOUT, so a more simply table like the one shown below is
better suited. You just need to state that clearly in the text and show that in the
drainage map all WQ treatment and exclusions. Your call on how you want to do.

Developed flows from the site will drain through a private storm sewer syste

southeast corner of the property, connecting to the existing downstream pub

system.  Stormwater detention is provided by the existing Bennett Regional 

Pond, which was designed to accept fully developed flows from the commer

encompassing this site (including all of The Shops Filing No. 1 at Meridian 

Subdivision).  Stormwater quality is provided in the proposed landscaped sw

south edge of the property. 

 

Construction and proper maintenance of the on-site drainage facilities, in co

with proper erosion control practices, will ensure that this developed site has

Regarding the use of the existing SNOUT and Bennett Pond: 

Engineer must confirm in the Drainage Report that the existing offsite or
onsite PBMPs that the site is tributary to are functioning as intended.
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ot 3, The Shops at Meridian Ranch Filing 4B” by Olsson Associates 

2015.  As shown on the enclosed OA Drainage Plan (Appendix A), 

nience Store site lies entirely within Basin C as delineated in the 

 drainage plans.  The previously approved drainage reports for The 

anch assumed full commercial development for this basin, which is 

roposed site development. 

from this commercial site will sheet flow southeasterly to the 

 system which flows east across The Shops at Meridian Ranch 

imately flowing to the existing downstream Bennett Regional 

e existing detention pond was sized to account for fully developed 

mercial area. 

oved subdivision drainage planning assumed full commercial 

all of Basin C1, with runoff coefficients of C5 = 0.78 and C100 = 0.89 

vious areas of approximately 90 percent).  According to the Rational 

in the original subdivision drainage report, developed peak flows 

n Point #3) were calculated as Q5 = 8.2 cfs and Q100 = 15.5 cfs.   

 

Clarify whether or not the existing pond provides detention
only or includes WQ treatment for this proposed lot.

n calculated based on the impervious areas associated 

king improvements.  Surface drainage swales and a 

nvey flows to the existing private storm sewer system 

eveloped flows from this site to the existing 

ntion Pond. 

s and curb openings at selected locations, collecting 

rmwater to the existing storm sewer system.  The 

ed with protective slopes to provide positive drainage 

rb, gutter, drainage swales, and private storm sewer 

ed flows to the existing storm sewer system at the 

y approved subdivision drainage report, the site 

ed as Basins C1.1-C1.3.  The proposed Convenience 

ted as Basin C1.2, which drains by sheet flow and 

Clarify whether or not the existing pond provides detention
only or includes WQ treatment for this proposed lot.
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Clairfy that why on-site WQ treatment is necessary
(assuming because Bennett Ranch pond only
provides detention).
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I'm not seeing this 10% minimum reduction in our
criteria.
 
The Base Design standard in our MS4 Permit for
Runoff Reduction requires 60% reduction of the
WQCV. See MHFD Detail T-0 for reference and
guidance on Runoff Reduction calcs.
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WQ treatment for this site is provided by the
Runoff Reduction (or the SNOUT, whichever you
decide). So revise Step 3 accordingly. 
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needs to be at least 60% reduction. Per my
comments in the report above, you probably just
want to remove this calcs sheet.
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So then any runoff reduction provided onsite would
just be extra? It seems like since you are short of
the required 60% WQCV reduction onsite that you
should just revise all discussions in this report
related to WQ treatment to state that WQ will be
provided by the downstream SNOUT per the
previous drainage report. Whereas currently the
WQ treatment via the SNOUT is just an
afterthought of this report's WQ analysis, it should
really be the focal point.
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The rule in this paragraph still applies for use of
the SNOUT for WQ treatment.

wer system will convey flows to the existing private storm sewer system 

signed to convey developed flows from this site to the existing 

nnett Regional Detention Pond. 

 slope to storm inlets and curb openings at selected locations, collecting 

e and conveying stormwater to the existing storm sewer system.  The 

ng pad will be graded with protective slopes to provide positive drainage 

building, and the curb, gutter, drainage swales, and private storm sewer 

will convey developed flows to the existing storm sewer system at the 

r of the site.   

 with the previously approved subdivision drainage report, the site 

have been delineated as Basins C1.1-C1.3.  The proposed Convenience 

t 2 has been delineated as Basin C1.2, which drains by sheet flow and 

to the proposed Storm Inlet C1.2 (Private Type C Inlet) at the southeast 

operty.  Water quality and runoff reduction will be provided by routing 

developed flows from the site to the proposed landscaped Water Quality 

ng the south edge of the property.  Developed peak flows from Basin C1.2 

s Q5 = 4.3 cfs and Q100 = 8.0 cfs.  In the event of clogging, overflows from 

d sheet flow easterly into the existing 20’ Type R Inlet #3.   

ewer C1.2 (12” HDPE) will convey the flow from Inlet C1.2 into the 

 existing private Storm Inlet #3 located at the northwest corner of 

 and the shared private access drive along the east side of the property. 

Clairfy that why on-site WQ treatment is necessary (assuming
because Bennett Ranch pond only provides detention).

• Runoff Reduction Calculations:  Runoff reduction has been calculated using the 

MHFD “UD-BMP_v3.07” software package as detailed in Appendix C.   

• Runoff Reduction calculations are summarized as follows: 

Basin Impervious Area 

(SF) 

RPA Area 

(SF) 

Volume 

Reduction (%) 

C1.2 39,172 720 20% 

• DCM Volume 2, Chapter 1, Section 4.0, specifies a minimum volume reduction 

of 10% for the WQCV event.  As tabulated above, the proposed RPA area 

exceeds the specified minimum runoff reduction. 

 

Step 2:  Stabilize Drainageways 

• There are no drainageways directly adjacent to this project site.  The on-site 

private drainage improvements will convey developed flows to the existing 

downstream storm sewer system and regional detention basin, which has been 

designed to minimize downstream drainage impacts. 

• Drainage basin fees were previously paid during recording of the subdivision plat, 

and these fees provided the applicable cost contribution towards regional drainage 

I'm not seeing this 10% minimum reduction in our criteria.
 
The Base Design standard in our MS4 Permit for Runoff Reduction requires
60% reduction of the WQCV. See MHFD Detail T-0 for reference and
guidance on Runoff Reduction calcs.

adjacent to this project site.  The on-site 

 convey developed flows to the existing 

d regional detention basin, which has been 

drainage impacts. 

y paid during recording of the subdivision plat, 

ble cost contribution towards regional drainage 

lume (WQCV) 

ite will be conveyed to the existing 

ntion Pond.  The extended detention basin 

se the WQCV over an extended release 

Commercial BMPs 

this site. 

ll implement a Stormwater Management Plan 

WQ treatment for this site is provided by the
Runoff Reduction (or the SNOUT, whichever
you decide). So revise Step 3 accordingly. 

UIA (ft
2
) 25,847

PA (ft
2
) 720

PA (ft
2
) 7,153

rea (ft
2
) 47,045

rea (ft
2
) 39,172

CV (ft
3
) 1,632

ion (ft
3
) 323

ion (%) 20%

CV (ft
3
) 1,309

TE RESULTS (sums results from all columns in worksheet)

rea (ft
2
) 47,045

rea (ft
2
) 39,172

CV (ft
3
) 1,632

ion (ft
3
) 323

ion (%) 20%

CV (ft
3
) 1,309

needs to be at least 60% reduction. Per my
comments in the report above, you probably
just want to remove this calcs sheet.
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e Runoff Reduction calculations in Appendix C, the proposed landscaped 

adequate runoff reduction to mitigate the water quality impacts of the 

nience store development. 

e on-site water quality swale, previously approved drainage reports 

ting downstream “SNOUT” stormwater quality facility as being 

et stormwater quality requirements for Meridian Ranch Filing 4B, 

ommercial area. 

C IMPROVEMENTS / DRAINAGE BASIN FEES  

age improvements are required or proposed for this project.   

mpletely within the Bennett Ranch Drainage Basin.  Applicable drainage 

paid at the time of original platting, so no drainage basin fees or bridge 

ble at this time. 

ARY  

drainage patterns for the proposed Convenience Store site development on 

s Filing No. 1 at Meridian Ranch will remain consistent with the 

nage plan for this subdivision.  The grading and drainage plan for the 

nience store development fully conforms to the approved drainage plan 

ion.   

So then any runoff reduction provided onsite would just be extra? It seems like since you are
short of the required 60% WQCV reduction onsite that you should just revise all discussions
in this report related to WQ treatment to state that WQ will be provided by the downstream
SNOUT per the previous drainage report. Whereas currently the WQ treatment via the
SNOUT is just an afterthought of this report's WQ analysis, it should really be the focal point.

alculated runoff coefficients for this site (C100 =

e impervious area assumptions in the previously

eports.   

will be constructed to meet stormwater quality 

h current El Paso County drainage criteria.  As 

The rule in this paragraph still
applies for use of the SNOUT
for WQ treatment.
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Revise according to my comments on previous
pages.
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Provide the anticipated overall land disturbance
(grading, filling, cut, landscaping).
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Add "PCD File No. PPR2322"
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Include basin OS-1.1
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FR # is high. What measures are being to mitigate
this? Per DCM Section 6.5.2, grass lines channels
shall not be used when FR # is greater than 0.9 for
100-year storm.

Subject: Text Box
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Status: 
Color: 
Layer: 
Space: 

FR # is high. What measures are being to mitigate
this? Per DCM Section 6.5.2, grass lines channels
shall not be used when FR # is greater than 0.9 for
100-year storm.

ws from the site will drain through a private storm sewer system at the 

r of the property, connecting to the existing downstream public drainage 

water detention is provided by the existing Bennett Regional Detention 

as designed to accept fully developed flows from the commercial area 

his site (including all of The Shops Filing No. 1 at Meridian Ranch 

Stormwater quality is provided in the proposed landscaped swale along the 

he property. 

nd proper maintenance of the on-site drainage facilities, in conjunction 

sion control practices, will ensure that this developed site has no 

erse drainage impact on downstream or surrounding areas. 

Revise according to my comments on previous pages.

n   

nning to construct a new Convenience Store on the 

at Meridian Ranch commercial area northeast of 

he Falcon area of El Paso County, Colorado.  The 

Lot 2, The Shops Filing No. 1 at Meridian Ranch (El 

42303-19-056).   

Provide the anticipated overall land
disturbance (grading, filling, cut,
landscaping).

Add "PCD File No. PPR2322"

ENCE STORE

SUB-AREA 1

DEVELOPMENT/

COVER C

Include basin OS-1.1

58 ft^2  

7.5083 ft  

0.3231 ft  

3.2979 ft/s  

ft  

1.0153  

92 ft  

2601 ft/s  

93 ft/ft  

7.43 ft  

ear Stress: 0.5310 lb/ft^2  

ear Stress: 0.4032 lb/ft^2  

FR # is high. What measures are being to mitigate
this? Per DCM Section 6.5.2, grass lines channels
shall not be used when FR # is greater than 0.9 for
100-year storm.

Water Depth at Inlet (for depressed inlets, 1 foot is added for depression)

Total Inlet Interception Capacity (assumes clogged condition)

Bypassed Flow

Capture Percentage = Qa/Qo

Warning 04:  Froude No. exceeds USDCM Volume I recommendation.

FR # is high. What measures are being to mitigate
this? Per DCM Section 6.5.2, grass lines channels
shall not be used when FR # is greater than 0.9 for
100-year storm.



Subject: Text Box
Page Label: [1] D1
Author: CDurham
Date: 7/13/2023 10:55:18 AM
Status: 
Color: 
Layer: 
Space: 

Basin C1.1 should be broken into 2 basins, as it
does not look like the bottom portion would be able
to reach the proposed inlet
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Provide basin summary table
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Provide calculations showing that HGL from
existing system (tie-in locations) are not having
negative impacts on the HGL's for the new runs of
storm.
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Provide calculations showing that HGL from
existing system (tie-in locations) are not having
negative impacts on the HGL's for the new runs of
storm.

@ 

& 

Basin C1.1 should be broken
into 2 basins, as it does not look
like the bottom portion would be
able to reach the proposed inlet

Provide basin summary table

Provide calculations showing
that HGL from existing system
(tie-in locations) are not having
negative impacts on the HGL's
for the new runs of storm.

Provide calculations showing
that HGL from existing system
(tie-in locations) are not having
negative impacts on the HGL's
for the new runs of storm.
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