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PRELIMINARY/FINAL DRAINAGE REPORT 

FOR 

LOTS 3 & 4 ROCKY MOUNTAIN INDUSTRAIL PARK FILING NO. 1A 
 

 

DRAINAGE PLAN STATEMENTS 

 

ENGINEERS STATEMENT 
 

The attached drainage plan and report was 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 any liability caused by any 

negligent acts, errors or omissions on my part in preparing this report.  
 
 
  ____________________________________ 

Virgil A. Sanchez, P.E. #37160 
For and on Behalf of M&S Civil Consultants, Inc 

 

 

 

DEVELOPER’S STATEMENT 
 

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

drainage report and plan. 
 
 
 BY:___________________________________ 

Eduardo Hernandez – Owner 

 

DATE:___________________________ 

 
 

ADDRESS: Colorado River Landscaping, LLC 
2170 Capital Drive 

Colorado Springs, CO 80951 
 

EL PASO COUNTY'S STATEMENT  
 

Filed in accordance with the requirements of El Paso County Land Development Code, 
Drainage Criteria Manual Volumes 1 and 2, and the Engineering Manual, as amended.  
 
 

BY:______________________________ DATE:___________________ 

             Joshua Palmer, P.E.  

 County Engineer / ECM Administrator 

 

CONDITIONS: 
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PRELIMINARY/FINAL DRAINAGE REPORT  

FOR 

LOTS 3 & 4 ROCKY MOUNTAIN INDUSTRAIL PARK FILING NO. 1A 
 

 

Purpose 

 

This Preliminary/Final Drainage Report for Lots 3 & 4 of Rocky Mountain Industrial Park Filing 

No. 1A is in support of a Site Development Plan submittal, necessitated by El Paso County, to bring 

the subject site in compliance with El Paso County Code.  As it exists the properties are being 

utilized for equipment and material storage associated with an existing landscaping business. This 

report functions to identify the existing drainage conditions and recommend proposed drainage 

improvements which are intended to safely convey runoff through the development, while 

minimizing impacts to downstream facilities and adjacent properties.    

 

Project Location and Description 

 

Lots 3 & 4 Rocky Mountain Industrial Filing Park No 1A, is located in Section 2, of Township 13 

South, Range 65 West of the Sixth Principal Meridian, City of Colorado Springs, El Paso County, 

Colorado. Lot 3 (2.09 acres) and Lot 4 (1.40 acres) are currently undeveloped but are presently 

being utilized to store vehicles and materials that coincide with a landscaping business. The existing 

development is bound to the north by existing Sandy Court (80’ Public ROW), to the east by an 

undeveloped parcel of land and East Highway 24, to the south by Lot 7 Block 1, Rocky Mountain 

Industrial Park Filing No. 1, and to the west by existing Capital Drive (80’ Public ROW).   The 

subject site is currently zoned as I-3 Heavy Industrial (per Zone Map 533, EPC Development 

Services Department). 

 

Most of the existing Lots 3 & 4 consist of exposed soils and gravels associated with a non-paved 

parking area, possessing limited ground cover.  The site has been previously graded (over lot) with 

the development of the parent subdivision.   Generally, the site slopes from northeast to southwest 

at average slopes between 2% and 10%. The site lies within the Sand Creek Drainage Basin. With 

the exception of a riprap lined channel along the east property line and a existing earthen swale 

along the south property line, no formal drainage facilities or improvements are onsite.  No known 

irrigation systems or wells are present. 

 

Soils 

 

Soils in the project area have been determined to be Blendon Sandy Loam (10), which is characterized 

to be part of Hydrologic Soil Types "B" as determined from the United States Department of 

Agriculture (USDA) Natural Resources Conservation Service (NRCS) “Web Soils Survey”. A soils 

map illustrating the site location and soil types is provided in the appendix of this report.  
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Floodplain Statement 

 

The Sand Creek East Fork Channel is located to the east of Lots 3 & 4 of the Rocky Mountain 

Industrial Park Filing No. 1A. According to the Federal Emergency Management Agency (FEMA) 

Flood Insurance Rate Map (FIRM) No. 08041C0756 G, effective date December 7th, 2018, a small 

portion of Lot 4 lies within Zone A. It should be noted that there is a LOMR, (effective February 

6th, 2025) in process that will slightly alter the existing floodplain and place it with a Zone AE.  A 

copy of the annotated maps can be found in the appendix.  In addition, the two floodplain lines 

(effective/soon to be effective) are reflected on the drainage maps also found in the appendix. 

 

Previous Studies 

 

The area which encompasses Lots 3 and 4 of Rocky Mountain Industrial Park Filing 1A has been 

previously studied.   Below is a short outline of the assumptions regarding the lands of the subject 

site and those based upon the previously assembled and approved drainage reports and how the 

assumptions within them impact the subject site.    

 

“Preliminary/Final Drainage Report Jackson Office Warehouse & Storage Building Development 

Rocky Mountain Industrial Park Filing No. 1A, prepared by Associated Design Professionals, Inc, 

dated May 2, 2018. 

 

• Discusses development located to the north of subject site 

• No detention provided 

• Water quality provided via 1400 cf Sand Filter Basin 

• Based upon proposed development re-establishes developed flow at NE Corner of subject 

site at existing riprap lined channel DP6, CA5=, CA100=, TC=20.5 mins (Q5=52.4 cfs Q100=122.0 

cfs), used in this analysis. 

“Drainage letter for Rocky Mountain Industrial Park Filing 1A, prepared by Land Development 

Consultants, Inc., approved January 26, 2010. 

 

• Supports the replat of the existing lot into 4 lots, henchforth to be known as Rocky 

Mountain Industrial Park No. 1A , Lots 1-4. 

• Indicates that runoff from Lots 1 and 2 are to be collected within the existing street and 

directed to an existing Type R Inlet at the terminus of Sandy Court and piped to an existing (south 

draining) riprap channel. 

• The flows from lots 3 and 4, which are considered previously developed (as the result of 

overlot grading) are conveyed via sheet flow to an existing grass lined channel along the south 

boundary which drains to the aforementioned riprap channel. 

• Per the report, drainage basin fees for the lots were paid with the initial filing.  
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“Final Drainage Plan and Erosion Control Plan, Rocky Mountain Industrial Park Filing 1, prepared 

by Kiowa Engineering Corporation, approved February 15, 2002. 

 

• Initially analyzed the 7.5 acres industrial commercial lot *(Lot 7), drainage basins 3 &4 

(totaling 8.5 acres) of which the subject sites are a portion of. 

• North lots to drain to inlet/overflow swale at end of Sandy Court. 

• Recommended a 10’ wide 3:1, “VL” riprap lined channel along the eastern boundary of the 

lots 3 and 4. 

• Recommended a 4’ wide 3:1, “VL” riprap lined channel along the southern boundary of the 

lots 4, 5 and 6. 

• Estimated the peak flow at the confluence of the two channels (at Design Point 4) to be 

Q5=101.4cfs and Q100=166.0 cfs. 

 

“Sand Creek Drainage Basin Planning Study, Preliminary Design Report", prepared by Kiowa 

Engineering Corporation, dated January 1993, revised March 1996. 

 

• Establishes that the subject site falls within the East Fork Sand Creek Drainage Basin, a 

portion of the larger Sand Creek Watershed 

• Establishes that there are no requirements for major infrastructure improvements and 

subsequently no drainage-improvement related reimbursements with the development of this parcel 

 

Drainage Criteria 

 

Hydrologic Calculations 

 

Hydrologic calculations were performed using the El Paso County and City of Colorado Springs 

Storm Drainage Design Criteria manual as revised in November 1991 and October 1994 with County 

adopted Chapter 6 and Section 3.2.1. of Chapter 13 of the DCM as revised in May 2014.  The Rational 

Method was used to estimate stormwater runoff anticipated from design storms with 5-year and 100-

year recurrence intervals. The Mile High Flood District UD-BMP version 3.07 was utilized to size 

the proposed water quality treatment facility.  Infiltration rates were  

 

Hydraulic Calculations 

 

Hydraulic calculations were estimated using the Manning's Formula and the methods described in the 

El Paso County and City of Colorado Springs Storm Drainage Design Criteria manual.   The relevant 

data sheets are included in the appendix of this report.  

 

Existing Drainage Characteristics 

 

In the existing condition, the two lots (3 and 4) are being used to store vehicles and materials 

associated with a landscaping company.  The storage yards generally lack vegetation and consist of 

exposed gravels and sands and silts typical of a non-paved parking lot.   Runoff from the area, and a 

portion of the adjacent right of way drains north to south and are collected by an existing privately 



7 

 

owned and maintained swale located along the shared southern property line.  The trapezoidal shaped 

earthen grass lined swale, which lies within an existing 30’ drainage easement, conveys runoff 

easterly at slightly less than a one percent grade.  The exception being the far east portion of Lot 3 

which drains easterly to an existing riprap lined channel that parallels the eastern boundary.  The 

trapezoidal shaped conveyance channel, with an approximate bottom width of 10’w, (also lying 

within an existing 30’w drainage easement) functions to convey offsite drainage from approximately 

38 acres to the north through the subject site in accordance with the subdivision overall drainage plan.  

Ultimately, the combined drainage from the site and offsite flows discharges into the East Fork of 

Sand Creek approximately 100 feet south of the southeast corner of Lot 3. Due to its proximity, a 

portion of the East Fork of Sand Creek Channel’s 100-year FEMA regulatory floodplain impacts a 

portion of Lot 3.    The subsequent paragraphs further describe the drainage patterns and the associated 

runoff developed in the existing condition. 

 

Design Point 1 

 

Offsite Basin OS1 (Q5=0.0 cfs, Q100=0.1 cfs) consists of 0.04 acres which includes a portion of an 

existing gravel entrance as well as portions of the grass covered right of way located to the north of 

Lot 4. Flows from this basin are conveyed south as sheet flow toward Basin A.  

 

Basin A (Q5=3.1 cfs, Q100=6.2 cfs) consists of 1.15 acres of a portion of existing parking/storage 

area located within the western portion of Lot 4. Flows from Basin OS1 combine with the flows from 

this basin and continue overland to the southeast.   

 

Off-site Basin OS4 (Q5=0.0 cfs, Q100=0.2 cfs) consists of 0.06 acres of grass covered rights of way 

immediately adjacent to the west property line of Lot 4.  Runoff from this basin is conveyed south 

and east as sheet flow toward Basin A. 

 

Off-site Basin OS5 (Q5=0.0 cfs, Q100=0.2 cfs) consists of 0.11 acres of undeveloped property 

located to the south of the subject site.   Runoff produced within the basin combines with flows 

produced within Basins OS1, A, and OS4 within an existing earthen swale located along the south 

property line of Lot 4.   The combined runoff at Design Point 1 (east lot of Lot 4) is calculated to 

reach peak flow rates of Q5=3.2 cfs, Q100=6.8 cfs.  From here, flows continue east, along the 

southern boundary of Lot 3. 

 

Design Point 2 

 

Offsite Basin OS2 (Q5=0.0 cfs, Q100=0.1 cfs) consists of 0.03 acres which includes a portion of an 

existing gravel entrance as well as portions of the grass covered right of way located to the north of 

Lot 4.  Flows from this basin are conveyed south as sheet flow toward Basin B.  

 

Basin B (Q5=0.6 cfs, Q100=1.3 cfs) consists of 0.25 acres of existing parking/storage area located 

within the western portion of Lot 4. Flows from Basin OS1 combine with the flows from this basin 

and continue overland to the southeast.   

 

Offsite Basin OS3 (Q5=0.0 cfs, Q100=0.2 cfs) consists of 0.05 acres which includes portions of the 

grass covered right of way located to the north of Lot 3. Flows from this basin are conveyed south as 

sheet flow toward Basin C.  
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Basin C (Q5=3.1 cfs, Q100=6.1 cfs) consists of 1.16 acres of existing parking/storage area located 

within the western portion of Lot 3. Flows from Basin OS3 combine with the flows from this basin 

and continue overland to the southeast.   

 

Basin D (Q5=0.8 cfs, Q100=1.7 cfs) consists of 0.34 acres of existing parking/storage area located 

within the eastern portion of Lot 3. Runoff from Basin D is conveyed as sheet flow to the southeast.   

 

Off-site Basin OS6 (Q5=0.0 cfs, Q100=0.3 cfs) consists of 0.17 acres of undeveloped property 

located to the south of the subject site.   Runoff produced within the basin combines with flows 

produced within Basins B, OS2, OS3, C, OS6 and DP1 within an existing earthen swale located 

along the south property line of Lot 4.   The combined runoff within the existing swale at Design 

Point 2 is calculated to reach peak flow rates of Q5=7.7 cfs, Q100=16.3 cfs.  From here, flows 

continue east, along the southern boundary of Lot 3. 

 

Design Point 3 

 

Design Point 3 is located at the northeast corner of Lot 3.   The contributing area and calculated 

runoff reaching this location was determined, most recently, within the Preliminary/Final Drainage 

Report Jackson Office Warehouse & Storage Building Development Rocky Mountain Industrial 

Park Filing No. 1A, prepared by Associated Design Professionals, Inc, dated May 2, 2018.  Per the 

report runoff collected by the inlet within the adjacent street and the flow from the offsite watershed 

located to the north of the subject site values of CA5=18.23 and CA100=24.28 at a time of 

concentration of 20.5 mins.  Per M&S existing conditions rational calculation these values result in 

peak runoff rates of Q5=55.6 cfs, Q100=124.4 cfs.    Flows reaching DP3 enter Lot 3 and continue 

south within an existing type ‘VL’ riprap lined swale.    

  

Design Point 4 

 

Basin E (Q5=1.2 cfs, Q100=2.6 cfs), consists of 0.60 acres of existing parking storage area located 

within the eastern portion of Lot 3.  Flows from the basin are conveyed as sheet flow to the existing 

riprap lined channel that parallels the eastern boundary.    

 

Off-site Basin OS7 (Q5=0.0 cfs, Q100=0.1 cfs) consists of 0.02 acres of undeveloped property 

located near the southeast corner of Lot 3.   Runoff produced within the basin combines with flows 

produced within Basins E, DP2, and DP3 within an existing earthen swale located along the south 

property line of Lot 4.   The combined runoff within the existing swale at Design Point 4 is calculated 

to reach peak flow rates of Q5=57.1 cfs, Q100=126.9 cfs 

 

Proposed Drainage Characteristics 

Limited site improvements are required to the site to bring Lots 3 and 4 into compliance, which 

includes the installation of landscaping, and the creation of a swale/berm around the perimeter of the 

site to direct a large quantity of developed runoff to a newly constructed water quality pond.  Runoff 

will leave the property at the southeast corner of the site as in the historic condition.  No proposed 

grading is planned to occur within the effective 100-year floodplain as the result of these 

improvements.   
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Design Point 1 

 

Offsite Basin OS1 (Q5=0.0 cfs, Q100=0.1 cfs) consists of 0.04 acres which includes a portion of an 

existing gravel entrance as well as portions of the grass covered right of way located to the north of 

Lot 4. Flows from this basin are conveyed south as sheet flow toward Basin A.  

 

Basin A (Q5=2.8 cfs, Q100=5.6 cfs) consists of 1.04 acres of heavy industrial area located within the 

western portion of Lot 4. Flows from Basin OS1 combine with the flows from this basin and continue 

overland to the southeast.  Runoff produced within the basin combines with flows produced within 

Basins OS1 withing a proposed earthen swale/berm located along the south property line of Lot 4.   

The combined runoff at Design Point 1 is calculated to reach peak flow rates of Q5=2.8 cfs, 

Q100=5.7 cfs.  Runoff reaching DP1 continue east into Lot 3. 

 

Design Point 2 

 

Offsite Basin OS2 (Q5=0.0 cfs, Q100=0.1 cfs) consists of 0.03 acres which includes a portion of an 

existing gravel entrance as well as portions of the grass covered right of way located to the north of 

Lot 4.  Flows from this basin are conveyed south as sheet flow toward Basin B.  

 

Basin B (Q5=0.6 cfs, Q100=1.3 cfs) consists of 0.25 acres of heavy industrial area located within the 

western portion of Lot 4. Flows from Basin OS1 combine with the flows from this basin and continue 

overland to the southeast.   

 

Basin C (Q5=0.6 cfs, Q100=1.2 cfs) consists of 0.22 acres of heavy industrial area within the western 

portion of Lot 3. Runoff produced within the basin combines with flows produced within Basins 

OS2, B, DP1, and DP2 within a proposed earthen swale/berm located along the south property line 

of Lot 4.   The combined runoff within the existing swale at Design Point 2 is calculated to reach 

peak flow rates of Q5=3.9 cfs, Q100=7.9 cfs 

 

Design Point 3 

 

Offsite Basin OS3 (Q5=0.0 cfs, Q100=0.2 cfs) consists of 0.05 acres which includes portions of the 

grass covered right of way located to the north of Lot 3. Flows from this basin are conveyed south as 

sheet flow toward Basin D.  

 

Basin D (Q5=2.8 cfs, Q100=5.5 cfs) consists of 1.07 acres of heavy industrial area located within the 

eastern portion of Lot 3. Flows from Basin OS3 combine with the flows from this basin and continue 

overland to the southeast.  Via surface grading small swales and sump/low point is to be constructed 

in front of the proposed water quality facility which will allow from the runoff from the upstream 

area to consolidate at a single point where runoff can be safely discharged into the pond at Design 

Point 3.  The combined runoff at Design Point 3 is calculated to reach peak flow rates of Q5=2.8 cfs, 

Q100=5.6 cfs.  A 6’ concrete chase/rundown with a ‘VL’ riprap apron is proposed to convey flows 

from the localized depression to the pond bottom. 

 

Design Point 4/ Detention Facility Design 

 

Basin E (Q5=0.0 cfs, Q100=0.3 cfs) consists of approximately 0.14 acres.  The basins will house a 

4:1 side sloped Sand Filter Water Quality Pond.  Runoff from DP2, DP3, and Basin E will combine 
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at Design Point 4 within the proposed facility (Pond 1) at peak flow rates of 6.8 cfs and 13.9 cfs in 

the 5 and 100-year events respectively. 

 

A sand filter basin has been designed for the site to provide water quality capture volume for the 

existing site.  Due to limited vertical differential that exists between the pond and outfall options the 

water quality event will fully infiltrate through the substrate and subsurface soils, while storm events 

in excess of the water quality event will be discharged through a spillway section into the existing 

earthen swale that parallels the southern boundary.   

 

Based upon a contributary area of 128,467 sq feet (or 2.949 acres) and an anticipated impervious 

percentage of 74% the Mile High Flood District UD-BMP, Version 3.07 worksheet calculates a 0.24 

watershed inches, 2,521 cubic feet of water quality storage and a minimum filter area of 1,188 square 

feet. 

 

The proposed Sand Filter Basin is designed to have a surface bottom area of 1,415 sq. ft., side slopes 

of 4:1, resulting in a maximum water quality ponding depth of 1.15’ and a WQCV of 2,526 cf.  The 

bottom of the sand filter basin will be at an elevation of 6452.60’ and the top  including 1’ of 

freeboard, will be at an elevation of 6455.36’. The WQCV peak water surface elevation is 6453.75’ 

and the 100-year water surface elevation when passing the peak 100 year 13.9 cfs through a 30’ wide 

spillway will reside at an elevation of 6454.31’. The spillway will possess a concrete cutoff wall and 

‘VL’ riprap rundown which events in excess of the water quality storm will consistently utilize.   

 

To confirm the infiltration capacity of the existing soils onsite, Entech Engineering was hired to 

perform percolation tests in the area of the planned sand filter basin. These tests were completed on 

December 13, 2024 and show the existing soil has an infiltration rate of 1.86 in/hr (~1.9 in/hr) at 

location PH-2 (refer to boring locations on proposed drainage map).  

 

All calculations for the sand filter basin, and percolation testing, can be seen in the appendix of this 

report. 

 

Design Point 5 

 

Off-site Basin OS4 (Q5=0.0 cfs, Q100=0.2 cfs) consists of 0.06 acres of grass covered rights of way 

immediately adjacent to the west property line of Lot 3.  Runoff from this basin is conveyed south 

and east as sheet flow toward Basin F. 

 

Basin F (Q5=0.0 cfs, Q100=0.2 cfs) consists of 0.11 acres of existing parking/storage area located 

within the western portion of Lot 4 that will continue to drains in a historic nature to the existing 

swale located along the southern property line, after the onsite grading is to occur.    

 

Off-site Basin OS5 (Q5=0.0 cfs, Q100=0.2 cfs) consists of 0.11 acres of undeveloped property 

located to the south of the subject site.   Runoff produced within the basin combines with flows 

produced within Basins OS4, and F within an existing earthen swale located along the south property 

line of Lot 4.   The combined runoff at Design Point 5 is calculated to reach peak flow rates of Q5=0.1 

cfs, Q100=0.6 cfs.  Runoff reaching DP5 continue east, along the southern boundary of Lot 3. 
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Design Point 6 

 

Basin G (Q5=0.7 cfs, Q100=1.4 cfs), consists of 0.24 acres of existing parking storage area located 

within the eastern portion of Lot 3 and along the south side of the proposed water quality pond.  Flows 

from the basin are conveyed as sheet flow to the existing earthen swale that parallels the south 

boundary.    

 

Off-site Basin OS6 (Q5=0.0 cfs, Q100=0.3 cfs) consists of 0.17 acres of undeveloped property 

located near the southeast corner of Lot 3.   Runoff produced within the basin combines with flows 

produced within Basins G, DP5, and DP4 within an existing earthen swale located along the south 

property line of Lot 4.   The combined runoff within the existing swale at Design Point 6 is calculated 

to reach peak flow rates of Q5=7.0 cfs, Q100=15.2 cfs 

 

Design Point 7 

 

Design Point 7 is located at the northeast corner of Lot 3.   The contributing area and calculated 

runoff reaching this location was determined, most recently, within the Preliminary/Final Drainage 

Report Jackson Office Warehouse & Storage Building Development Rocky Mountain Industrial Park 

Filing No. 1A, prepared by Associated Design Professionals, Inc, dated May 2, 2018.  Per the report 

runoff collected by the inlet within the adjacent street and the flow from the offsite watershed located 

to the north of the subject site values of CA5=18.23 and CA100=24.28 at a time of concentration of 

20.5 mins.  Per M&S existing conditions rational calculation these values result in peak runoff rates 

of Q5=55.6 cfs, Q100=124.4 cfs.    Flows reaching DP7 enter Lot 3 and continue south within an 

existing type ‘VL’ riprap lined swale.   

 

Design Point 8 

 

Basin H (Q5=0.8 cfs, Q100=1.9 cfs), consists of 0.43 acres of existing parking storage area located 

within the eastern portion of Lot 3.  Flows from the basin are conveyed as sheet flow to the existing 

riprap lined channel that parallels the eastern boundary.    

 

Off-site Basin OS7 (Q5=0.0 cfs, Q100=0.1 cfs) consists of 0.02 acres of undeveloped property 

located near the southeast corner of Lot 3.   Runoff produced within the basin combines with flows 

produced within Basins H, DP6, and DP7 within an existing earthen swale located along the south 

property line of Lot 4.   The combined runoff within the existing swale at Design Point 8 is calculated 

to reach peak flow rates of Q5=56.7 cfs, Q100=126.5 cfs 

 

Future Detailed Drainage Discussion 

 

It should be noted that although no development or additional impervious surfaces are to be added to 

bring the site into compliance, the proposed condition drainage analysis has been conducted using 

heavy industrial development coefficients of C5=0.73, C100=0.81, in areas where development is 

currently permitted (outside of the 100-yr floodplain). This was done at the request of the developer 

which will allow for the design of a water quality treatment facility and conveyance structures that 

will be of sufficient size to accommodate future development.   The subsequent paragraphs will 

further detail the drainage conditions and peak flow rates associated with the developed property.    
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Design Point 1 

 

Offsite Basin OS1 (Q5=0.0 cfs, Q100=0.1 cfs) consists of 0.04 acres which includes a portion of an 

existing gravel entrance as well as portions of the grass covered right of way located to the north of 

Lot 4. Flows from this basin are conveyed south as sheet flow toward Basin A.  

 

Basin A (Q5=3.7 cfs, Q100=6.8 cfs) consists of 1.04 acres of heavy industrial area located within the 

western portion of Lot 4. Flows from Basin OS1 combine with the flows from this basin and continue 

overland to the southeast.  Runoff produced within the basin combines with flows produced within 

Basins OS1 withing a proposed earthen swale/berm located along the south property line of Lot 4.   

The combined runoff at Design Point 1 is calculated to reach peak flow rates of Q5=3.7 cfs, 

Q100=7.0 cfs.  Runoff reaching DP1 continue east into Lot 3. 

 

Design Point 2 

 

Offsite Basin OS2 (Q5=0.0 cfs, Q100=0.1 cfs) consists of 0.03 acres which includes a portion of an 

existing gravel entrance as well as portions of the grass covered right of way located to the north of 

Lot 4.  Flows from this basin are conveyed south as sheet flow toward Basin B.  

 

Basin B (Q5=0.9 cfs, Q100=1.6 cfs) consists of 0.25 acres of heavy industrial area located within the 

western portion of Lot 4. Flows from Basin OS1 combine with the flows from this basin and continue 

overland to the southeast.   

 

Basin C (Q5=0.8 cfs, Q100=1.5 cfs) consists of 0.22 acres of heavy industrial area within the western 

portion of Lot 3. Runoff produced within the basin combines with flows produced within Basins 

OS2, B, DP1, and DP2 within a proposed earthen swale/berm located along the south property line 

of Lot 4.   The combined runoff within the existing swale at Design Point 2 is calculated to reach 

peak flow rates of Q5=5.0 cfs, Q100=9.5 cfs 

 

Design Point 3 

 

Offsite Basin OS3 (Q5=0.0 cfs, Q100=0.2 cfs) consists of 0.05 acres which includes portions of the 

grass covered right of way located to the north of Lot 3. Flows from this basin are conveyed south as 

sheet flow toward Basin D.  

 

Basin D (Q5=3.6 cfs, Q100=6.8 cfs) consists of 1.07 acres of heavy industrial area located within the 

eastern portion of Lot 3. Flows from Basin OS3 combine with the flows from this basin and continue 

overland to the southeast.  Via surface grading small swales and sump/low point is to be constructed 

in front of the proposed water quality facility which will allow from the runoff from the upstream 

area to consolidate at a single point where runoff can be safely discharged into the pond at Design 

Point 3.  The combined runoff at Design Point 3 is calculated to reach peak flow rates of Q5=3.7 cfs, 

Q100=6.9 cfs.  A 6’ concrete chase/rundown with a ‘VL’ riprap apron is proposed to convey flows 

from the localized depression to the pond bottom. 

 

Design Point 4/ Detention Facility Design 

 

Basin E (Q5=0.0 cfs, Q100=0.3 cfs) consists of approximately 0.14 acres.  The basins will house a 

4:1 side sloped Sand Filter Water Quality Pond.  Runoff from DP2, DP3, and Basin E will combine 
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at Design Point 4 within the proposed facility (Pond 1) at peak flow rates of 8.9 cfs and 17.0 cfs in 

the 5 and 100-year events respectively. 

 

Based upon an estimated future contributing drainage area of 128,467 sq feet (or 2.949 acres) and an 

anticipated impervious percentage of 79% the Mile High Flood District UD-BMP, Version 3.07 

worksheet calculates a 0.26 watershed inches, 2,759 cubic feet of water quality storage and a 

minimum filter area of 1,269 square feet. 

 

The proposed Sand Filter Basin is designed to have a surface bottom area of 1,415 sq. ft., side slopes 

of 4:1, resulting in a maximum future water quality ponding depth of 1.24’.  The bottom of the sand 

filter basin will be at an elevation of 6452.60’ and the top, including 1’ of freeboard, will be at an 

elevation of 6455.36’. The future WQCV water surface elevation is calculated at 6453.84’.  The 100-

year water surface elevation has been calculated to reach an elevation of 6454.36’ when passing a 

future 100 year peak flow rate 17.0 cfs through the 30’ wide spillway.  

 

All calculations for the sand filter basin, and percolation testing, can be seen in the appendix of this 

report. 

 

Design Point 5 

 

Off-site Basin OS4 (Q5=0.0 cfs, Q100=0.2 cfs) consists of 0.06 acres of grass covered rights of way 

immediately adjacent to the west property line of Lot 3.  Runoff from this basin is conveyed south 

and east as sheet flow toward Basin F. 

 

Basin F (Q5=0.0 cfs, Q100=0.2 cfs) consists of 0.11 acres of existing parking/storage area located 

within the western portion of Lot 4 that will drain to the existing swale located along the southern 

property line. 

 

Off-site Basin OS5 (Q5=0.0 cfs, Q100=0.2 cfs) consists of 0.11 acres of undeveloped property 

located to the south of the subject site.   Runoff produced within the basin combines with flows 

produced within Basins OS4, and F within an existing earthen swale located along the south property 

line of Lot 4.   The combined runoff at Design Point 5 is calculated to reach peak flow rates of Q5=0.1 

cfs, Q100=0.6 cfs.  Runoff reaching DP5 continue east, along the southern boundary of Lot 3. 

 

Design Point 6 

 

Basin G (Q5=0.7 cfs, Q100=1.4 cfs), consists of 0.24 acres of existing parking storage area located 

within the eastern portion of Lot 3 and along the south side of the proposed water quality pond.  Flows 

from the basin are conveyed as sheet flow to the existing earthen swale that parallels the south 

boundary.    

 

Off-site Basin OS6 (Q5=0.0 cfs, Q100=0.3 cfs) consists of 0.17 acres of undeveloped property 

located near the southeast corner of Lot 3.   Runoff produced within the basin combines with flows 

produced within Basins G, DP5, and DP4 within an existing earthen swale located along the south 

property line of Lot 4.   The combined runoff within the existing swale at Design Point 6 is calculated 

to reach peak flow rates of Q5=8.7 cfs, Q100=17.6 cfs 
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Design Point 7 

 

Design Point 7 is located at the northeast corner of Lot 3.   The contributing area and calculated 

runoff reaching this location was determined, most recently, within the Preliminary/Final Drainage 

Report Jackson Office Warehouse & Storage Building Development Rocky Mountain Industrial Park 

Filing No. 1A, prepared by Associated Design Professionals, Inc, dated May 2, 2018.  Per the report 

runoff collected by the inlet within the adjacent street and the flow from the offsite watershed located 

to the north of the subject site values of CA5=18.23 and CA100=24.28 at a time of concentration of 

20.5 mins.  Per M&S existing conditions rational calculation these values result in peak runoff rates 

of Q5=55.6 cfs, Q100=124.4 cfs.    Flows reaching DP7 enter Lot 3 and continue south within an 

existing type ‘VL’ riprap lined swale.   

 

Design Point 8 

 

Basin H (Q5=0.8 cfs, Q100=1.9 cfs), consists of 0.43 acres of existing parking storage area located 

within the eastern portion of Lot 3.  Flows from the basin are conveyed as sheet flow to the existing 

riprap lined channel that parallels the eastern boundary.    

 

Off-site Basin OS7 (Q5=0.0 cfs, Q100=0.1 cfs) consists of 0.02 acres of undeveloped property 

located near the southeast corner of Lot 3.   Runoff produced within the basin combines with flows 

produced within Basins H, DP6, and DP7 within an existing earthen swale located along the south 

property line of Lot 4.   The combined runoff within the existing swale at Design Point 8 is calculated 

to reach peak flow rates of Q5=57.7 cfs, Q100=127.8 cfs 

 

Four Step Process 

 

 Step 1  Employ Runoff Reduction Practices – Whenever possible, runoff produced within 

developable area containing impervious surfaces will be routed through landscaped areas to minimize 

direct connection of impervious surfaces.  

   

Step 2  Stabilize Drainageways – The development of this site is not anticipated to have 

negative effects on downstream drainage ways since flows released will be near historic rates.  Fees 

previously paid (at the time of platting) are utilized to stabilize drainageways. 

 

Step 3  Provide Water Quality Capture Volume (WQCV) – The site will utilize an existing 

Sand Filter Water Quality Pond (Pond 1), located southwest of the subject site, for water quality.  The 

water quality event storm shall be detained and released via the full spectrum detention (FSD) pond 

which will discharge the WQCV in approximately 12 hours.  The pond continuously releases or 

infiltrates at least 97% of all of the runoff from a rainfall event that is less than or equal to a 5-year 

storm within 72 hours after the end of the event.  It also continuously releases as quickly as 

practicable, but in all cases releases at least 99% of the runoff within 120 hours after the end of events 

greater than a 5-year storm. 

 

Step 4  Consider Need for Selecting Industrial and Commercial BMP’s – The proposed 

development will implement a Stormwater Management Plan including property housekeeping 

practices, spill containment procedures, and coverage of storage/handling areas.  Specialized BMP’s 

are not required since the vertical development of the commercial areas are unknown at this time.  
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Water Quality Provisions and Maintenance  

 

The on-site proposed pond functions to provide water quality for the proposed development.   The 

pond will be privately owned and maintained by the owner of Lot 3 and 4 (currently same owner).   

 

Erosion Control 
 

It is the policy of the El Paso County that M&S Civil Consultants submit a grading and erosion control 

plan with the drainage report.  The plan includes proposed silt fence and vehicle tracking control as 

proposed erosion control measures.   The plan also includes provisions for stockpiling, staging, and 

concrete washout areas.   A stormwater management plan is provided to accompany the plans. 

 

2024 Drainage & Bridge Fees: 

 

The site is located within the Sand Creek Drainage Basin.  The total disturbance in the basin is 

estimated at approximately 1.2 acres.  Since the property has been previously platted as a portion of 

Rocky Mountain Industrial Park Filing No. 1, no drainage basin fees are required. 
 

Comparative Analysis 

 
In the existing condition drainage reaching Design Point 4 at the southeast corner of the site is Q5=57.1 

cfs, Q100=126.9 cfs.    In the proposed condition drainage reaching Design Point 8 totals Q5=56.7 cfs, 

Q100=126.5 cfs a decrease of 0.4 cfs and a decrease of 0.4 cfs in the 5- and 100-year storm event 

respectively.  In the future condition drainage reaching Design Point 8 has been estimated to total Q5=57.7 

cfs, Q100=127.8 cfs a slight increase of 0.6 cfs in the 5-year event, and a slight increase of 0.9 cfs in the 

100-year storm event. 

   

No increases in runoff is anticipated in the proposed condition, and minor increase estimated by the future 

conditions analysis are negligible.  The anticipated minor increases in runoff remain in compliance with the 

Final Drainage Report/Proposed Drainage Plan for Rocky Mountain Industrial Park by Kiowa Engineering 

Corporation which anticipated Q5=101.4 cfs, Q100=186.0 cfs at the same location (refer to background 

information in appendix). 

 

No negative impacts to either water quality or to the downstream improvements or facilities are 

anticipated as a result of the development. 

 

Summary 

 

Lot 3 and 4 of Rocky Mountain Industrial Park Filing No. 1A, consist of equipment and material storage 

associated with an existing landscaping business.    The owner of the property has been asked to bring the 

development up to El Paso County Code by adding landscaping and implementing water quality detention 

storage.   

 

Based on the analysis, the 5-year & 100-year post-development stormwater peak flow rates will be 

slightly higher than the pre-developed stormwater peak flow rates but less than those planned for within 
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the sites master development drainage plan. A sand filter basin will be implemented into the site to 

capture and infiltrate runoff generated from the existing development. Runoff will continue to leave the 

site through historic drainageways. Development of the site should not adversely impact surrounding or 

downstream properties or negatively impact water quality. 
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HYDROLOGIC CALCULATIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



OVERLAND STREET  /  CHANNEL FLOW

BASIN
AREA

TOTAL
C5 C100 C5 Length Height TC Length Slope Velocity Tt TOTAL CHECK I5 I100 Q5 Q100

(Acres) (ft) (ft) (min) (ft) (%) (fps) (min) (min) (min) (in/hr) (in/hr) (c.f.s.) (c.f.s.)
Column1 Column10 Column11 Column12 Column13 Column14 Column15 Column16 Column17 Column18 Column20 Column24 Column26 Column30

A 1.15 0.59 0.70 0.59 40 1.0 4.3 260 1.9% 1.4 3.1 7.4 11.7 4.6 7.7 3.1 6.2

B 0.25 0.59 0.70 0.59 60 1.0 6.0 195 2.1% 1.4 2.3 8.3 11.4 4.4 7.4 0.6 1.3

C 1.16 0.59 0.70 0.59 50 1.0 5.2 215 1.9% 1.4 2.6 7.8 11.5 4.5 7.6 3.1 6.1

D 0.34 0.59 0.70 0.59 75 1.0 7.3 165 2.4% 1.6 1.8 9.0 11.3 4.3 7.2 0.8 1.7

E 0.60 0.50 0.64 0.50 50 0.6 7.2 286 1.7% 1.3 3.6 10.8 11.9 4.0 6.7 1.2 2.6

OS1 0.04 0.12 0.38 0.12 15 0.6 4.3 0 0.0% 0.0 0.0 5.0 10.1 5.2 8.7 0.0 0.1

OS2 0.03 0.13 0.39 0.13 20 0.6 5.4 0 0.0% 0.0 0.0 5.4 10.1 5.0 8.5 0.0 0.1

OS3 0.05 0.08 0.35 0.08 20 0.6 5.7 0 0.0% 0.0 0.0 5.7 10.1 5.0 8.3 0.0 0.2

OS4 0.06 0.08 0.35 0.08 15 0.3 5.7 0 0.0% 0.0 0.0 5.7 10.1 5.0 8.4 0.0 0.2

OS5 0.11 0.08 0.35 0.08 40 0.5 10.8 200 0.8% 0.9 3.8 14.7 11.3 3.6 6.0 0.0 0.2

OS6 0.17 0.08 0.35 0.08 40 0.5 10.8 285 0.7% 0.8 5.7 16.5 11.8 3.4 5.7 0.0 0.3

OS7 0.02 0.42 0.58 0.42 10 0.2 3.1 15 3.7% 1.9 0.1 5.0 10.1 5.2 8.7 0.0 0.1

Calculated by: DLM

Date: 1/13/2025

Checked by: VAS

LOT 3 & 4 - ROCKY MOUNTAIN INDUSTRIAL PARK FILING NO. 1A

FINAL DRAINAGE REPORT 

Time of Travel (T t )

(Existing Conditions - Area Drainage Summary)
From Area Runoff Coefficient Summary TOTAL  FLOWS INTENSITY *

MS CIVIL, INC.

70-140 Ex Drainage Calcs.xls Page 1 1/27/2025



BASIN

TOTAL

AREA

TOTAL

AREA AREA C5 C100 AREA C5 C100 AREA C5 C100 C5 C100

(Sq. Ft.) (Acres) (Acres) (Acres) (Acres)
Column1 Column2

A 50133.7 1.15 0.00 0.90 0.96 1.15 0.59 0.70 0.00 0.08 0.35 0.59 0.70

B 10859.2 0.25 0.00 0.90 0.96 0.25 0.59 0.70 0.00 0.08 0.35 0.59 0.70

C 50522.9 1.16 0.00 0.90 0.96 1.16 0.59 0.70 0.00 0.08 0.35 0.59 0.70

D 14647.5 0.34 0.00 0.90 0.96 0.34 0.59 0.70 0.00 0.08 0.35 0.59 0.70

E 25927.7 0.60 0.00 0.90 0.96 0.49 0.59 0.70 0.10 0.08 0.35 0.50 0.64

OS1 1631.8 0.04 0.00 0.90 0.96 0.00 0.59 0.70 0.03 0.08 0.35 0.12 0.38

OS2 1479.9 0.03 0.00 0.90 0.96 0.00 0.59 0.70 0.03 0.08 0.35 0.13 0.39

OS3 2365.1 0.05 0.00 0.90 0.96 0.00 0.59 0.70 0.05 0.08 0.35 0.08 0.35

OS4 2830.4 0.06 0.00 0.90 0.96 0.00 0.59 0.70 0.06 0.08 0.35 0.08 0.35

OS5 4889.2 0.11 0.00 0.90 0.96 0.00 0.59 0.70 0.11 0.08 0.35 0.08 0.35

OS6 7294.1 0.17 0.00 0.90 0.96 0.00 0.59 0.70 0.17 0.08 0.35 0.08 0.35

OS7 732.7 0.02 0.00 0.90 0.96 0.01 0.59 0.70 0.01 0.08 0.35 0.42 0.58

Calculated by: DLM

Date: 1/13/2025

Checked by: VAS

 UNDEVELOPED AREAS

(0.08-0.35)
RUNOFF COEFFICIENT

FINAL DRAINAGE REPORT 

LOT 3 & 4 - ROCKY MOUNTAIN INDUSTRIAL PARK FILING NO. 1A

(Existing Conditions - Area Runoff Coefficient Summary)

STREETS  /  ASPHALT DRIVES

(0.90-0.96)

GRAVEL AREAS

(0.59-0.70)

MS CIVIL, INC

70-140 Ex Drainage Calcs.xls Page 1 1/27/2025



OVERLAND PIPE  /  CHANNEL FLOW TOTAL  FLOWS 

DESIGN POINT CONTRIBUTING BASINS CA5 CA100 C5 Length Height TC Length Slope Velocity Tt TOTAL I5 I100 Q5 Q100 COMMENTS

(ft) (ft) (min) (ft) (%) (fps) (min) (min) (in/hr) (in/hr) (c.f.s.) (c.f.s.)

1 A, OS1, OS4, OS5 0.70 0.88 7.4 4.6 7.7 3.2 6.8 EXISTING EARTHEN SWALE

2 OS2, B, OS3, C, D, OS6, DP1 1.75 2.19 7.4 285 0.7% 0.8 5.7 8.3 4.4 7.4 7.7 16.3 EXISTING EARTHEN SWALE

3 OFFSITE JOW FDR DP6 18.23 24.28 20.5 3.1 5.1 55.6 124.4 OFFSITE FLOW ABOVE LINED CHANNEL

4 DP2, DP3, E, OS7 20.29 26.87 20.5 300 0.5% 1.4 3.5 24.0 2.8 4.7 57.1 126.9 COMBINED FLOW AT SE CORNER 

(EXISTING SWALE)

Calculated by: DLM

Date: 1/13/2025

Checked by: VAS

DP3 Used

Basin A Tc Used

DP1 Tc Used

FINAL DRAINAGE REPORT 

LOT 3 & 4 - ROCKY MOUNTAIN INDUSTRIAL PARK FILING NO. 1A

(Existing Conditions - Basin Routing Summary)
From Area Runoff Coefficient Summary INTENSITY *(T t )

JOW DP6 Tc Used

MS CIVIL, INC.

70-140 Ex Drainage Calcs.xls Page 1 1/31/2025



BASIN

TOTAL

AREA

TOTAL

AREA AREA C5 C100 AREA C5 C100 AREA C5 C100 C5 C100

(Sq. Ft.) (Acres) (Acres) (Acres) (Acres)
Column1 Column2

A 45300.3 1.04 0.00 0.90 0.96 1.04 0.59 0.70 0.00 0.08 0.35 0.59 0.70

B 10821.1 0.25 0.00 0.90 0.96 0.25 0.59 0.70 0.00 0.08 0.35 0.59 0.70

C 9375.7 0.22 0.00 0.90 0.96 0.22 0.59 0.70 0.00 0.08 0.35 0.59 0.70

D 46584.2 1.07 0.00 0.90 0.96 1.07 0.59 0.70 0.00 0.08 0.35 0.59 0.70

E 6027.2 0.14 0.00 0.90 0.96 0.00 0.59 0.70 0.14 0.08 0.35 0.08 0.35

F 4882.0 0.11 0.00 0.90 0.96 0.00 0.59 0.70 0.11 0.08 0.35 0.08 0.35

G 10573.3 0.24 0.00 0.90 0.96 0.24 0.59 0.70 0.00 0.08 0.35 0.59 0.70

H 18584.0 0.43 0.00 0.90 0.96 0.32 0.59 0.70 0.10 0.08 0.35 0.47 0.62

OS1 1631.8 0.04 0.00 0.90 0.96 0.00 0.59 0.70 0.03 0.08 0.35 0.12 0.38

OS2 1479.9 0.03 0.00 0.90 0.96 0.00 0.59 0.70 0.03 0.08 0.35 0.13 0.39

OS3 2365.1 0.05 0.00 0.90 0.96 0.00 0.59 0.70 0.05 0.08 0.35 0.08 0.35

OS4 2830.4 0.06 0.00 0.90 0.96 0.00 0.59 0.70 0.06 0.08 0.35 0.08 0.35

OS5 4889.2 0.11 0.00 0.90 0.96 0.00 0.59 0.70 0.11 0.08 0.35 0.08 0.35

OS6 7294.1 0.17 0.00 0.90 0.96 0.00 0.59 0.70 0.17 0.08 0.35 0.08 0.35

OS7 732.7 0.02 0.00 0.90 0.96 0.01 0.59 0.70 0.01 0.08 0.35 0.42 0.58

Calculated by: DLM

Date: 1/13/2025

Checked by: VAS

 UNDEVELOPED AREAS

(0.08-0.35)
RUNOFF COEFFICIENT

FINAL DRAINAGE REPORT 

LOT 3 & 4 - ROCKY MOUNTAIN INDUSTRIAL PARK FILING NO. 1A

(Proposed Conditions - Area Runoff Coefficient Summary)

STREETS  /  ASPHALT DRIVES

(0.90-0.96)

GRAVEL/HEAVY INDUSTRIAL

(0.59-0.70/0.73-0.81)

MS CIVIL, INC

70-140 Prop Drainage Calcs (version 1).xls Page 1 1/27/2025



OVERLAND STREET  /  CHANNEL FLOW

BASIN
AREA

TOTAL
C5 C100 C5 Length Height TC Length Slope Velocity Tt TOTAL CHECK I5 I100 Q5 Q100

(Acres) (ft) (ft) (min) (ft) (%) (fps) (min) (min) (min) (in/hr) (in/hr) (c.f.s.) (c.f.s.)
Column1 Column10 Column11 Column12 Column13 Column14 Column15 Column16 Column17 Column18 Column20 Column24 Column26 Column30

A 1.04 0.59 0.70 0.59 40 1.0 4.3 260 1.9% 1.4 3.1 7.4 11.7 4.6 7.7 2.8 5.6

B 0.25 0.59 0.70 0.59 60 1.0 6.0 185 1.9% 1.4 2.2 8.3 11.4 4.4 7.4 0.6 1.3

C 0.22 0.59 0.70 0.59 45 1.0 4.7 180 2.2% 1.5 2.0 6.8 11.3 4.7 7.9 0.6 1.2

D 1.07 0.59 0.70 0.59 50 1.0 5.2 250 1.6% 1.3 3.3 8.5 11.7 4.4 7.3 2.8 5.5

E 0.14 0.08 0.35 0.08 60 2.0 9.6 75 0.5% 0.7 1.8 11.4 10.8 3.9 6.6 0.0 0.3

F 0.11 0.08 0.35 0.08 40 1.0 8.6 375 1.2% 1.1 5.7 14.3 12.3 3.6 6.0 0.0 0.2

G 0.24 0.59 0.70 0.59 40 1.0 4.3 180 2.2% 1.5 2.0 6.3 11.2 4.8 8.1 0.7 1.4

H 0.43 0.47 0.62 0.47 40 0.6 6.3 260 1.9% 1.4 3.1 9.4 11.7 4.2 7.1 0.8 1.9

OS1 0.04 0.12 0.38 0.12 15 0.6 4.3 0 0.0% 0.0 0.0 5.0 10.1 5.2 8.7 0.0 0.1

OS2 0.03 0.13 0.39 0.13 20 0.6 5.4 0 0.0% 0.0 0.0 5.4 10.1 5.0 8.5 0.0 0.1

OS3 0.05 0.08 0.35 0.08 20 0.6 5.7 0 0.0% 0.0 0.0 5.7 10.1 5.0 8.3 0.0 0.2

OS4 0.06 0.08 0.35 0.08 15 0.3 5.7 0 0.0% 0.0 0.0 5.7 10.1 5.0 8.4 0.0 0.2

OS5 0.11 0.08 0.35 0.08 40 0.5 10.8 200 0.8% 0.9 3.8 14.7 11.3 3.6 6.0 0.0 0.2

OS6 0.17 0.08 0.35 0.08 50 1.0 10.4 285 0.7% 0.8 5.7 16.0 11.9 3.4 5.7 0.0 0.3

OS7 0.02 0.42 0.58 0.42 10 0.2 3.1 15 3.7% 1.9 0.1 5.0 10.1 5.2 8.7 0.0 0.1

Calculated by: DLM

Date: 1/13/2025

Checked by: VAS

LOT 3 & 4 - ROCKY MOUNTAIN INDUSTRIAL PARK FILING NO. 1A

FINAL DRAINAGE REPORT 

Time of Travel (T t )

(Proposed Conditions - Area Drainage Summary)
From Area Runoff Coefficient Summary TOTAL  FLOWS INTENSITY *

MS CIVIL, INC.

70-140 Prop Drainage Calcs (version 1).xls Page 1 1/27/2025



OVERLAND PIPE  /  CHANNEL FLOW TOTAL  FLOWS 

DESIGN POINT CONTRIBUTING BASINS CA5 CA100 C5 Length Height TC Length Slope Velocity Tt TOTAL I5 I100 Q5 Q100 COMMENTS

(ft) (ft) (min) (ft) (%) (fps) (min) (min) (in/hr) (in/hr) (c.f.s.) (c.f.s.)

1 OS1, A 0.62 0.74 7.4 4.6 7.7 2.8 5.7 EARTHEN SWALE/BERM

2 DP1, OS2, B, C 0.90 1.08 7.4 75 1.7% 1.3 0.9 8.7 4.3 7.3 3.9 7.9 EARTHEN SWALE/BERM

3 OS3, D 0.64 0.77 8.5 4.4 7.3 2.8 5.6 CONCRETE CHASE/RUNDOWN

4 DP2, DP3, E 1.54 1.90 8.5 8.5 4.4 7.3 6.8 13.9 COMBINED FLOW AT SE CORNER 

(EXISTING SWALE)

5 OS4, OS5, F 0.02 0.10 12.3 3.8 6.4 0.1 0.6 EXISTING EARTHEN SWALE

6 DP4, DP5, OS6, G 1.72 2.23 10.4 4.1 6.8 7.0 15.2 EXISTING EARTHEN SWALE

AT SE CORNER

7 OFFSITE JOW FDR DP6 18.23 24.28 20.5 3.1 5.1 55.6 124.4 OFFSITE FLOW ABOVE LINED CHANNEL

8 DP6, DP7, H, OS7 20.16 26.78 20.5 300 0.5% 1.4 3.5 24.0 2.8 4.7 56.7 126.5 COMBINED FLOW AT SE CORNER 

(EXISTING SWALE)

Calculated by: DLM

Date: 1/13/2025

Checked by: VAS

DP3 Used

Basin A Tc Used

DP1 Tc Used

Checked Basin F Tc Used

JOW DP6 Tc Used

FINAL DRAINAGE REPORT 

LOT 3 & 4 - ROCKY MOUNTAIN INDUSTRIAL PARK FILING NO. 1A

(Proposed Conditions - Basin Routing Summary)
From Area Runoff Coefficient Summary INTENSITY *(T t )

DP7 Used

Avg of DP4 and DP5

Basin D Tc Used

MS CIVIL, INC.

70-140 Prop Drainage Calcs (version 1).xls Page 1 1/27/2025



Contributing 

Basins

Area 

(Acres)
C 5 Impervious (I) (Acres)*(I) 

A 1.04 0.59 0.80 0.83

B 0.25 0.59 0.80 0.20

C 0.22 0.59 0.80 0.17

D 1.07 0.59 0.80 0.86

E 0.14 0.08 0.00 0.00

F 0.11 0.08 1.00 0.11

OS1 0.04 0.12 0.07 0.00

OS2 0.03 0.13 0.09 0.00

OS3 0.05 0.08 0.00 0.00

Totals 2.95 2.18

Total 

Imperviousness 0.74

Total Weighted Percent Imperviousness (Proposed)



BASIN

TOTAL

AREA

TOTAL

AREA AREA C5 C100 AREA C5 C100 AREA C5 C100 C5 C100

(Sq. Ft.) (Acres) (Acres) (Acres) (Acres)
Column1 Column2

A 45300.3 1.04 0.00 0.90 0.96 1.04 0.73 0.81 0.00 0.08 0.35 0.73 0.81

B 10821.1 0.25 0.00 0.90 0.96 0.25 0.73 0.81 0.00 0.08 0.35 0.73 0.81

C 9375.7 0.22 0.00 0.90 0.96 0.22 0.73 0.81 0.00 0.08 0.35 0.73 0.81

D 46584.2 1.07 0.00 0.90 0.96 1.07 0.73 0.81 0.00 0.08 0.35 0.73 0.81

E 6027.2 0.14 0.00 0.90 0.96 0.00 0.59 0.70 0.14 0.08 0.35 0.08 0.35

F 4882.0 0.11 0.00 0.90 0.96 0.00 0.59 0.70 0.11 0.08 0.35 0.08 0.35

G 10573.3 0.24 0.00 0.90 0.96 0.24 0.59 0.70 0.00 0.08 0.35 0.59 0.70

H 18584.0 0.43 0.00 0.90 0.96 0.32 0.59 0.70 0.10 0.08 0.35 0.47 0.62

OS1 1631.8 0.04 0.00 0.90 0.96 0.00 0.59 0.70 0.03 0.08 0.35 0.12 0.38

OS2 1479.9 0.03 0.00 0.90 0.96 0.00 0.59 0.70 0.03 0.08 0.35 0.13 0.39

OS3 2365.1 0.05 0.00 0.90 0.96 0.00 0.59 0.70 0.05 0.08 0.35 0.08 0.35

OS4 2830.4 0.06 0.00 0.90 0.96 0.00 0.59 0.70 0.06 0.08 0.35 0.08 0.35

OS5 4889.2 0.11 0.00 0.90 0.96 0.00 0.59 0.70 0.11 0.08 0.35 0.08 0.35

OS6 7294.1 0.17 0.00 0.90 0.96 0.00 0.59 0.70 0.17 0.08 0.35 0.08 0.35

OS7 732.7 0.02 0.00 0.90 0.96 0.01 0.59 0.70 0.01 0.08 0.35 0.42 0.58

Calculated by: DLM

Date: 1/13/2025

Checked by: VAS

 UNDEVELOPED AREAS

(0.08-0.35)
RUNOFF COEFFICIENT

FINAL DRAINAGE REPORT 

LOT 3 & 4 - ROCKY MOUNTAIN INDUSTRIAL PARK FILING NO. 1A

(Future Conditions - Area Runoff Coefficient Summary)

STREETS  /  ASPHALT DRIVES

(0.90-0.96)

GRAVEL/HEAVY INDUSTRIAL

(0.59-0.70/0.73-0.81)

MS CIVIL, INC

70-140 Future Drainage Calcs.xls Page 1 1/27/2025



OVERLAND STREET  /  CHANNEL FLOW

BASIN
AREA

TOTAL
C5 C100 C5 Length Height TC Length Slope Velocity Tt TOTAL CHECK I5 I100 Q5 Q100

(Acres) (ft) (ft) (min) (ft) (%) (fps) (min) (min) (min) (in/hr) (in/hr) (c.f.s.) (c.f.s.)
Column1 Column10 Column11 Column12 Column13 Column14 Column15 Column16 Column17 Column18 Column20 Column24 Column26 Column30

A 1.04 0.73 0.81 0.73 40 1.0 3.1 260 1.9% 1.4 3.1 6.2 11.7 4.8 8.1 3.7 6.8

B 0.25 0.73 0.81 0.73 60 1.0 4.4 185 1.9% 1.4 2.2 6.6 11.4 4.7 8.0 0.9 1.6

C 0.22 0.73 0.81 0.73 45 1.0 3.4 180 2.2% 1.5 2.0 5.5 11.3 5.0 8.5 0.8 1.5

D 1.07 0.73 0.81 0.73 50 1.0 3.8 250 1.6% 1.3 3.3 7.1 11.7 4.7 7.8 3.6 6.8

E 0.14 0.08 0.35 0.08 60 2.0 9.6 75 0.5% 0.7 1.8 11.4 10.8 3.9 6.6 0.0 0.3

F 0.11 0.08 0.35 0.08 40 1.0 8.6 375 1.2% 1.1 5.7 14.3 12.3 3.6 6.0 0.0 0.2

G 0.24 0.59 0.70 0.59 40 1.0 4.3 180 2.2% 1.5 2.0 6.3 11.2 4.8 8.1 0.7 1.4

H 0.43 0.47 0.62 0.47 40 0.6 6.3 260 1.9% 1.4 3.1 9.4 11.7 4.2 7.1 0.8 1.9

OS1 0.04 0.12 0.38 0.12 15 0.6 4.3 0 0.0% 0.0 0.0 5.0 10.1 5.2 8.7 0.0 0.1

OS2 0.03 0.13 0.39 0.13 20 0.6 5.4 0 0.0% 0.0 0.0 5.4 10.1 5.0 8.5 0.0 0.1

OS3 0.05 0.08 0.35 0.08 20 0.6 5.7 0 0.0% 0.0 0.0 5.7 10.1 5.0 8.3 0.0 0.2

OS4 0.06 0.08 0.35 0.08 15 0.3 5.7 0 0.0% 0.0 0.0 5.7 10.1 5.0 8.4 0.0 0.2

OS5 0.11 0.08 0.35 0.08 40 0.5 10.8 200 0.8% 0.9 3.8 14.7 11.3 3.6 6.0 0.0 0.2

OS6 0.17 0.08 0.35 0.08 50 1.0 10.4 285 0.7% 0.8 5.7 16.0 11.9 3.4 5.7 0.0 0.3

OS7 0.02 0.42 0.58 0.42 10 0.2 3.1 15 3.7% 1.9 0.1 5.0 10.1 5.2 8.7 0.0 0.1

Calculated by: DLM

Date: 1/13/2025

Checked by: VAS

TOTAL  FLOWS INTENSITY *

LOT 3 & 4 - ROCKY MOUNTAIN INDUSTRIAL PARK FILING NO. 1A

FINAL DRAINAGE REPORT 

Time of Travel (T t )

(Future Conditions - Area Drainage Summary)
From Area Runoff Coefficient Summary

MS CIVIL, INC.

70-140 Future Drainage Calcs.xls Page 1 1/27/2025



OVERLAND PIPE  /  CHANNEL FLOW TOTAL  FLOWS 

DESIGN POINT CONTRIBUTING BASINS CA5 CA100 C5 Length Height TC Length Slope Velocity Tt TOTAL I5 I100 Q5 Q100 COMMENTS

(ft) (ft) (min) (ft) (%) (fps) (min) (min) (in/hr) (in/hr) (c.f.s.) (c.f.s.)

1 OS1, A 0.76 0.86 6.2 4.8 8.1 3.7 7.0 EARTHEN SWALE/BERM

2 DP1, OS2, B, C 1.11 1.25 6.2 75 1.7% 1.3 0.9 7.6 4.5 7.6 5.0 9.5 EARTHEN SWALE/BERM

3 OS3, D 0.79 0.89 7.1 4.7 7.8 3.7 6.9 CONCRETE CHASE/RUNDOWN

4 DP2, DP3, E 1.90 2.18 7.1 7.1 4.7 7.8 8.9 17.0 COMBINED FLOW AT SE CORNER 

(EXISTING SWALE)

5 OS4, OS5, F 0.02 0.10 12.3 3.8 6.4 0.1 0.6 EXISTING EARTHEN SWALE

6 DP4, DP5, OS6, G 2.08 2.51 9.7 4.2 7.0 8.7 17.6 EXISTING EARTHEN SWALE

AT SE CORNER

7 OFFSITE JOW FDR DP6 18.23 24.28 20.5 3.1 5.1 55.6 124.4 OFFSITE FLOW ABOVE LINED CHANNEL

8 DP6, DP7, H, OS7 20.52 27.06 20.5 300 0.5% 1.4 3.5 24.0 2.8 4.7 57.7 127.8 COMBINED FLOW AT SE CORNER 

(EXISTING SWALE)

Calculated by: DLM

Date: 1/13/2025

Checked by: VAS

Avg of DP4 and DP5

Basin D Tc Used

FINAL DRAINAGE REPORT 

LOT 3 & 4 - ROCKY MOUNTAIN INDUSTRIAL PARK FILING NO. 1A

(Future Conditions - Basin Routing Summary)
From Area Runoff Coefficient Summary INTENSITY *(T t )

DP7 Used

DP3 Used

Basin A Tc Used

DP1 Tc Used

Checked Basin F Tc Used

JOW DP6 Tc Used

MS CIVIL, INC.

70-140 Future Drainage Calcs.xls Page 1 1/27/2025



Contributing 

Basins

Area 

(Acres)
C 5 Impervious (I) (Acres)*(I) 

A 1.04 0.73 0.90 0.94

B 0.25 0.73 0.90 0.22

C 0.22 0.73 0.90 0.19

D 1.07 0.73 0.90 0.96

E 0.14 0.08 0.00 0.00

F 0.11 0.08 0.00 0.00

OS1 0.04 0.12 0.07 0.00

OS2 0.03 0.13 0.09 0.00

OS3 0.05 0.08 0.00 0.00

Totals 2.95 2.32

Total 

Imperviousness 0.79

Total Weighted Percent Imperviousness (Future)
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HYDRAULIC CALCULATIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Sheet 1 of 2

Designer:

Company:

Date:

Project:

Location:

1. Basin Storage Volume

A) Effective Imperviousness of Tributary Area, Ia Ia = 79.0 %

     (100% if all paved and roofed areas upstream of sand filter)

B)  Tributary Area's Imperviousness Ratio (i = Ia/100) i = 0.790

C)  Water Quality Capture Volume (WQCV) Based on 12-hour Drain Time WQCV = 0.26 watershed inches

       WQCV= 0.8 * (0.91* i
3 
- 1.19 * i

2 
+ 0.78 * i)

D)  Contributing Watershed Area (including sand filter area) Area = 128,467 sq ft

E)  Water Quality Capture Volume (WQCV) Design Volume VWQCV = cu ft

       VWQCV = WQCV / 12 * Area

F)  For Watersheds Outside of the Denver Region, Depth of d6 = 0.43  in

      Average Runoff Producing Storm

G)  For Watersheds Outside of the Denver Region, VWQCV OTHER = 2,759 cu ft

      Water Quality Capture Volume (WQCV) Design Volume

H)  User Input of Water Quality Capture Volume (WQCV) Design Volume VWQCV USER = cu ft

     (Only if a different WQCV Design Volume is desired)

2. Basin Geometry

A) WQCV Depth DWQCV = 1.24 ft

B) Sand Filter Side Slopes (Horizontal distance per unit vertical, Z = 4.00 ft / ft

     4:1 or flatter preferred).  Use "0" if sand filter has vertical walls.

C) Minimum Filter Area (Flat Surface Area) AMin = 1269 sq ft

D) Actual Filter Area AActual = 1415 sq ft

E) Volume Provided VT = 2787 cu ft

3. Filter Material

4. Underdrain System

A) Are underdrains provided? 2

B) Underdrain system orifice diameter for 12 hour drain time 

i) Distance From Lowest Elevation of the Storage y = N/A ft

    Volume to the Center of the Orifice

ii) Volume to Drain in 12 Hours Vol12 = N/A cu ft

iii) Orifice Diameter, 3/8" Minimum DO = N/A  in

Lot 3/4 Rocky Mountain Industrial Park Filing 1A (Future)

Sandy Ct

Design Procedure Form:  Sand Filter (SF)

D. Moffett

M&S Civil Consultants Inc.

January 28, 2025

UD-BMP (Version 3.07, March 2018)

Choose One

Choose One

18" CDOT Class B or C Filter Material

Other (Explain):

YES

NO

UD-BMP_v3.07 (Future) .xlsm, SF 1/28/2025, 1:35 PM



Sheet 2 of 2

Designer:

Company:

Date:

Project:

Location:

5. Impermeable Geomembrane Liner and Geotextile Separator Fabric

A)  Is an impermeable liner provided due to proximity 

      of structures or groundwater contamination?

6. Inlet / Outlet Works

A)  Describe the type of energy dissipation at inlet points and means of

      conveying flows in excess of the WQCV through the outlet

Notes:

Inlet points will be protected by rip rap for energy dissipation. No outlet

structres are provided. WQ Event will infiltrate and the excess water exit the

 pond  via the provided spilway. 

Design Procedure Form:  Sand Filter (SF)

D. Moffett

M&S Civil Consultants Inc.

January 28, 2025

Lot 3/4 Rocky Mountain Industrial Park Filing 1A (Future)

Sandy Ct

Choose One

YES NO

UD-BMP_v3.07 (Future) .xlsm, SF 1/28/2025, 1:35 PM



SF INFILTRATION POND 1 (FUTURE)

Elevation SF CF AF Sum

6452.6 0.00 1,415.00 0

6453 0.40 1,901.00 663.20 0.02 0.02

6453.5 0.90 2,578.00 1,119.75 0.03 0.04

6454 1.40 3,429.00 1,501.75 0.03 0.08

6455 2.40 5,337.00 4,383.00 0.10 0.18

6455.4 2.80 9,534.00 2,974.20 0.07 0.24

10,642 CF

Total = 0.2 Ac-ft

WQCV

 

 

Calculated by: DLM

Date: 1/28/2025

Checked by:

At Elevation 1.24, the Storage is 0.064 Ac-ft. or 2787.84 cf

Preliminary Drainage Report
Lot 3 & 4 - Rocky Mountain Industrial Park Filing No.1A

(Pond Volume Calculation)

Storage

1



Sheet 1 of 2

Designer:

Company:

Date:

Project:

Location:

1. Basin Storage Volume

A) Effective Imperviousness of Tributary Area, Ia Ia = 74.0 %

     (100% if all paved and roofed areas upstream of sand filter)

B)  Tributary Area's Imperviousness Ratio (i = Ia/100) i = 0.740

C)  Water Quality Capture Volume (WQCV) Based on 12-hour Drain Time WQCV = 0.24 watershed inches

       WQCV= 0.8 * (0.91* i
3 
- 1.19 * i

2 
+ 0.78 * i)

D)  Contributing Watershed Area (including sand filter area) Area = 128,467 sq ft

E)  Water Quality Capture Volume (WQCV) Design Volume VWQCV = cu ft

       VWQCV = WQCV / 12 * Area

F)  For Watersheds Outside of the Denver Region, Depth of d6 = 0.43  in

      Average Runoff Producing Storm

G)  For Watersheds Outside of the Denver Region, VWQCV OTHER = 2,521 cu ft

      Water Quality Capture Volume (WQCV) Design Volume

H)  User Input of Water Quality Capture Volume (WQCV) Design Volume VWQCV USER = cu ft

     (Only if a different WQCV Design Volume is desired)

2. Basin Geometry

A) WQCV Depth DWQCV = 1.15 ft

B) Sand Filter Side Slopes (Horizontal distance per unit vertical, Z = 4.00 ft / ft

     4:1 or flatter preferred).  Use "0" if sand filter has vertical walls.

C) Minimum Filter Area (Flat Surface Area) AMin = 1188 sq ft

D) Actual Filter Area AActual = 1415 sq ft

E) Volume Provided VT = 2526 cu ft

3. Filter Material

4. Underdrain System

A) Are underdrains provided? 2

B) Underdrain system orifice diameter for 12 hour drain time 

i) Distance From Lowest Elevation of the Storage y = N/A ft

    Volume to the Center of the Orifice

ii) Volume to Drain in 12 Hours Vol12 = N/A cu ft

iii) Orifice Diameter, 3/8" Minimum DO = N/A  in

Lot 3/4 Rocky Mountain Industrial Park Filing 1A 

Sandy Ct/

Design Procedure Form:  Sand Filter (SF)

D. Moffett

M&S Civil Consultants Inc.

January 28, 2025

UD-BMP (Version 3.07, March 2018)

Choose One

Choose One

18" CDOT Class B or C Filter Material

Other (Explain):

YES

NO

UD-BMP_v3.07 (Proposed) .xlsm, SF 1/28/2025, 1:37 PM



Sheet 2 of 2

Designer:

Company:

Date:

Project:

Location:

5. Impermeable Geomembrane Liner and Geotextile Separator Fabric

A)  Is an impermeable liner provided due to proximity 

      of structures or groundwater contamination?

6. Inlet / Outlet Works

A)  Describe the type of energy dissipation at inlet points and means of

      conveying flows in excess of the WQCV through the outlet

Notes:

Design Procedure Form:  Sand Filter (SF)

D. Moffett

M&S Civil Consultants Inc.

January 28, 2025

Lot 3/4 Rocky Mountain Industrial Park Filing 1A 

Sandy Ct/

Inlet points will be protected by rip rap for energy dissipation. No outlet

structres are provided. Basin will infiltrate and the excess water exit the pond  

via the provided spilway. 

Choose One

YES NO

UD-BMP_v3.07 (Proposed) .xlsm, SF 1/28/2025, 1:37 PM



SF INFILTRATION POND 1 (PROPOSED)

Elevation SF CF AF Sum

6452.6 0.00 1,415.00 0

6453 0.40 1,901.00 663.20 0.02 0.02

6453.5 0.90 2,578.00 1,119.75 0.03 0.04

6454 1.40 3,429.00 1,501.75 0.03 0.08

6455 2.40 5,337.00 4,383.00 0.10 0.18

6455.4 2.80 9,534.00 2,974.20 0.07 0.24

10,642 CF

Total = 0.2 Ac-ft

WQCV

 

 

Calculated by: DLM

Date: 1/28/2025

Checked by:

Storage

At Elevation 1.15, the Storage is 0.058 Ac-ft. or 2526.48 cf

Preliminary Drainage Report
Lot 3 & 4 - Rocky Mountain Industrial Park Filing No.1A

(Pond Volume Calculation)

1



LOT 3 & 4 ROCKY MOUNTAIN INDUSTRIAL PARK FILING NO. 1A
POND 1 

(PROPOSED CONDITIONS)

CALCULATIONS FOR WATER QUALITY CONTROL VOLUME DRAIN TIME REQUIREMENTS (BTM ONLY)

VOLUME OF WQCV  EVENT STORM (cf) 2521 B, PER UD-BMP RUNOFF REDUCTION

INFILTRATION AREA (POND BOTTOM) (sf) 1415 I, BOTTOM AREA 

DESIGN SOIL INFILTRATION RATE (in/hr) 1.9 R, PER TEST

DRAWDOWN RATE cfs 0.0622338 A=(I*R)/12/(60*60)

WQCV DESIGN DRAIN TIME cf/hr 224.04167 D=I*R/12

WQCV DRAIN TIME (hours) 11.3

LOT 3 & 4 ROCKY MOUNTAIN INDUSTRIAL PARK FILING NO. 1A
POND 1 

(FUTURE CONDITIONS)

CALCULATIONS FOR WATER QUALITY CONTROL VOLUME DRAIN TIME REQUIREMENTS (BTM ONLY)

VOLUME OF WQCV  EVENT STORM (cf) 2759 B, PER UD-BMP RUNOFF REDUCTION

INFILTRATION AREA (POND BOTTOM) (sf) 1415 I, BOTTOM AREA 

DESIGN SOIL INFILTRATION RATE (in/hr) 1.9 R, PER TEST

DRAWDOWN RATE cfs 0.0622338 A=(I*R)/12/(60*60)

WQCV DESIGN DRAIN TIME cf/hr 224.04167 D=I*R/12

WQCV DRAIN TIME (hours) 12.3



Worksheet for Parabolic Channel -  DP1 (Proposed)

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.030Roughness Coefficient

ft/ft0.009Channel Slope

in18.0Constructed Depth

ft20.00Constructed Top Width

cfs7.00Discharge

Results

in5.5Normal Depth

ft²3.3Flow Area

ft11.1Wetted Perimeter

in3.6Hydraulic Radius

ft11.02Top Width

in4.5Critical Depth

ft/ft0.021Critical Slope

ft/s2.09Velocity

ft0.07Velocity Head

ft0.52Specific Energy

0.669Froude Number

SubcriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

ft/s0.00Downstream Velocity

ft/s0.00Upstream Velocity

in5.5Normal Depth

in4.5Critical Depth

ft/ft0.009Channel Slope

ft/ft0.021Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

1/29/2025

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterSWALES.fm8



Worksheet for Parabolic Channel -  DP1 (Future)

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.030Roughness Coefficient

ft/ft0.009Channel Slope

in18.0Constructed Depth

ft20.00Constructed Top Width

cfs7.00Discharge

Results

in5.5Normal Depth

ft²3.3Flow Area

ft11.1Wetted Perimeter

in3.6Hydraulic Radius

ft11.02Top Width

in4.5Critical Depth

ft/ft0.021Critical Slope

ft/s2.09Velocity

ft0.07Velocity Head

ft0.52Specific Energy

0.669Froude Number

SubcriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

ft/s0.00Downstream Velocity

ft/s0.00Upstream Velocity

in5.5Normal Depth

in4.5Critical Depth

ft/ft0.009Channel Slope

ft/ft0.021Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

1/29/2025

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterSWALES.fm8



Worksheet for Parabolic Channel - DP2 (Proposed)

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.030Roughness Coefficient

ft/ft0.017Channel Slope

in18.0Constructed Depth

ft20.00Constructed Top Width

cfs7.90Discharge

Results

in5.0Normal Depth

ft²2.9Flow Area

ft10.6Wetted Perimeter

in3.3Hydraulic Radius

ft10.52Top Width

in4.7Critical Depth

ft/ft0.021Critical Slope

ft/s2.71Velocity

ft0.11Velocity Head

ft0.53Specific Energy

0.909Froude Number

SubcriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

ft/s0.00Downstream Velocity

ft/s0.00Upstream Velocity

in5.0Normal Depth

in4.7Critical Depth

ft/ft0.017Channel Slope

ft/ft0.021Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

1/29/2025

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterSWALES.fm8



Worksheet for Parabolic Channel -  DP2 (Future)

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.030Roughness Coefficient

ft/ft0.017Channel Slope

in18.0Constructed Depth

ft20.00Constructed Top Width

cfs9.50Discharge

Results

in5.4Normal Depth

ft²3.3Flow Area

ft11.0Wetted Perimeter

in3.6Hydraulic Radius

ft10.96Top Width

in5.2Critical Depth

ft/ft0.020Critical Slope

ft/s2.89Velocity

ft0.13Velocity Head

ft0.58Specific Energy

0.929Froude Number

SubcriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

ft/s0.00Downstream Velocity

ft/s0.00Upstream Velocity

in5.4Normal Depth

in5.2Critical Depth

ft/ft0.017Channel Slope

ft/ft0.020Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

1/29/2025

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterSWALES.fm8



Worksheet for Rectangular Weir - Chase DP3 (Proposed)

Project Description

Headwater 
Elevation

Solve For

Input Data

cfs5.60Discharge

ft6,454.00Crest Elevation

ft6,454.00Tailwater Elevation

ft^(1/2)/s3.10Weir Coefficient

ft6.0Crest Length

0Number Of Contractions

Results

ft6,454.45Headwater Elevation

ft0.45
Headwater Height Above 
Crest

ft0.00Tailwater Height Above Crest

ft²2.7Flow Area

ft/s2.08Velocity

ft6.9Wetted Perimeter

ft6.00Top Width

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

1/29/2025

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterWeirs and chases.fm8



Worksheet for Rectangular Weir - Chase DP3 (Future)

Project Description

Headwater 
Elevation

Solve For

Input Data

cfs6.90Discharge

ft6,454.00Crest Elevation

ft6,454.00Tailwater Elevation

ft^(1/2)/s3.10Weir Coefficient

ft6.0Crest Length

0Number Of Contractions

Results

ft6,454.52Headwater Elevation

ft0.52
Headwater Height Above 
Crest

ft0.00Tailwater Height Above Crest

ft²3.1Flow Area

ft/s2.23Velocity

ft7.0Wetted Perimeter

ft6.00Top Width

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

1/29/2025

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterWeirs and chases.fm8



Worksheet for Rectangular Channel - 6' Chase (Proposed)

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.013Roughness Coefficient

ft/ft0.104Channel Slope

ft6.00Bottom Width

cfs5.60Discharge

Results

in1.3Normal Depth

ft²0.7Flow Area

ft6.2Wetted Perimeter

in1.3Hydraulic Radius

ft6.00Top Width

in3.6Critical Depth

ft/ft0.004Critical Slope

ft/s8.35Velocity

ft1.08Velocity Head

ft1.19Specific Energy

4.401Froude Number

SupercriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in1.3Normal Depth

in3.6Critical Depth

ft/ft0.104Channel Slope

ft/ft0.004Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

1/29/2025

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterWeirs and chases.fm8



Worksheet for Rectangular Channel - 6' Chase (Future)

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.013Roughness Coefficient

ft/ft0.104Channel Slope

ft6.00Bottom Width

cfs6.90Discharge

Results

in1.5Normal Depth

ft²0.8Flow Area

ft6.3Wetted Perimeter

in1.5Hydraulic Radius

ft6.00Top Width

in4.1Critical Depth

ft/ft0.004Critical Slope

ft/s9.06Velocity

ft1.28Velocity Head

ft1.40Specific Energy

4.486Froude Number

SupercriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in1.5Normal Depth

in4.1Critical Depth

ft/ft0.104Channel Slope

ft/ft0.004Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

1/29/2025

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterWeirs and chases.fm8



Worksheet for Broad Crested Weir - Spillway (Future)

Project Description

Headwater 
Elevation

Solve For

Input Data

cfs17.00Discharge

ft6,454.00Crest Elevation

ft6,454.00Tailwater Elevation

GravelCrest Surface Type

ft10.00Crest Breadth

ft30.0Crest Length

Results

ft6,454.36Headwater Elevation

ft0.36
Headwater Height Above 
Crest

ft0.00Tailwater Height Above Crest

ft^(1/2)/s2.65Weir Coefficient

1.000Submergence Factor

ft^(1/2)/s2.65Adjusted Weir Coefficient

ft²10.7Flow Area

ft/s1.58Velocity

ft30.7Wetted Perimeter

ft30.00Top Width

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

1/30/2025

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterWeirs and chases.fm8



Worksheet for Broad Crested Weir - Spillway (Proposed)

Project Description

Headwater 
Elevation

Solve For

Input Data

cfs13.90Discharge

ft6,454.00Crest Elevation

ft6,454.00Tailwater Elevation

GravelCrest Surface Type

ft10.00Crest Breadth

ft30.0Crest Length

Results

ft6,454.31Headwater Elevation

ft0.31
Headwater Height Above 
Crest

ft0.00Tailwater Height Above Crest

ft^(1/2)/s2.63Weir Coefficient

1.000Submergence Factor

ft^(1/2)/s2.63Adjusted Weir Coefficient

ft²9.4Flow Area

ft/s1.47Velocity

ft30.6Wetted Perimeter

ft30.00Top Width

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

1/30/2025

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterWeirs and chases.fm8



Worksheet for Spillway Rundown (Proposed)

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.055Roughness Coefficient

ft/ft0.250Channel Slope

H:V4.000Left Side Slope

H:V4.000Right Side Slope

ft26.00Bottom Width

cfs13.90Discharge

Results

in1.7Normal Depth

ft²3.8Flow Area

ft27.2Wetted Perimeter

in1.7Hydraulic Radius

ft27.15Top Width

in2.5Critical Depth

ft/ft0.076Critical Slope

ft/s3.65Velocity

ft0.21Velocity Head

ft0.35Specific Energy

1.716Froude Number

SupercriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss
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