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PRELIMINARY/FINAL DRAINAGE REPORT  

FOR PAINT BRUSH HILLS FILING NO. 14  
 

PURPOSE 
 
This document is intended to serve as the Preliminary and Final Drainage Report for Paint Brush Hills 
Filing No. 14. The purpose of this document is to identify and analyze the on and offsite drainage 
patterns and to ensure that post development runoff is routed through the site safely and in a manner that 
satisfies the requirements set forth by the El Paso County Drainage Criteria Manual. The proposed 
principal use for the site consists of infrastructure typically associated with single family residential 
developments. The majority of the site will consist of asphalt, curb, landscaping and an existing storm 
water quality facility (Pond C) located near the southwest boundary of the site. This document is also 
intended to show some of Paint Brush Hills Filing No. 14 onsite drainage (of approximately 6.72 acres,) 
will not adversely affect the capacity of the existing storm water quality facility (Pond D) in the 
“Preliminary Drainage Report for Paint Brush Hills Filing 13E (PDRPBH-13E) (Pre-Development 
Grading Plan)”, prepared by Classic Consulting Engineers and Surveyors, submitted on February 2018. 

 
GENERAL LOCATION AND DESCRIPTION 
 
Paint Brush Hills Filing No. 14 is located in the northeast quarter of Section 26, Township 12 South, 
Range 65 West of the 6th P.M. in El Paso County, Colorado. The parcel is bound to the north by existing 
single family residential Paint Brush Hills Filing No.3 and to the south by existing single family 
residential Paint Brush Hills Filing No. 12. An existing utility corridor and single family residential 
subdivision Paint Brush Hills Filing No. 13E, is planned along the east boundary of the site. Along the 
west property line are two rural and undeveloped parcels. Generally, runoff produced by the site is 
directed south and southwest to an Extended Detention Basin (EDB) Pond C and subsequently to an 
existing swale tributary to the Falcon Drainage Basin. The site lies within the Falcon Drainage Basin.    

 
The site consists of 88.631 acres which is presently undeveloped. Vegetation is sparse, consisting of 
native grasses with no trees onsite. The site has not experienced any overlot grading activities. Existing 
site terrain generally slopes from north to south at grade rates that vary between 1.0% and 4.0%.  

 
The site is currently platted and zoned "RS-20,000 & RS-6000" for Residential Suburban. The proposed 
principal use for the site is single family residential. The majority of the lots shall consist of standard 
setbacks, landscaping and back and/or side lot swales typical for single family housing. An existing 
detention facility is located at the southwest boundary of the site and is to be upgraded upon development 
of the proposed Paint Brush Hills Filing No. 14 site.  

 
SOILS 

 
Soils for this project have been delineated by the map in the appendix, as Pring Coarse Sandy Loam (71) 
and is characterized as Hydrologic Soil Type "B". Soils in the study area are shown as mapped by S.C.S. in 
the "Soils Survey of El Paso County Area.”  Vegetation is sparse, consisting of native grasses and weeds. 

 

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

Drainage Design Criteria manual and where applicable the Urban Storm Drainage Criteria Manual.  The 

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

100-year recurrence intervals. 
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HYDRAULIC CALCULATIONS 
 
Hydraulic calculations were estimated using the Manning's Formula and the methods described in the El 
Paso County Storm Drainage Design Criteria manual. The relevant data sheets are included in the 
appendix of this report. 

 
FLOODPLAIN STATEMENT 

 

No portion of this site is within a designated F.E.M.A. floodplain as determined by the Federal 
Emergency Management Agency (FEMA) Flood Insurance Rate Map (FIRM) Panel No. 08041C0535 G, 
effective date December 7, 2018. A FIRM Panel is included in the Appendix. 

 

DRAINAGE CRITERIA 

 
This drainage analysis has been prepared in accordance with the current El Paso County Drainage 

Criteria Manual and where applicable the City of Colorado Springs DCM Volume 1 dated May 2014 

effective January 2015.   Hydrologic calculations were performed to determine runoff quantities for the 

5-year and 100-year frequency storms for developed conditions using the Rational Method as required 

for basins having areas less than 130 acres (in accordance with Chapter 6 of the City of Colorado Springs 

DCM Volume 1).  Full spectrum detention facilities have been designed in accordance with Section 

3.2.1. of Chapter 13 of the City of Colorado Springs DCM Volume 1, dated May 2014, effective January 

31, 2015 and Urban Drainage and Flood Control District Manuals dated January 2016.   

 

FOUR STEP PROCESS 

 

Step1 Employ Runoff Reduction Practices – Approx. 3.68 acres of proposed land (pervious surface) 
within the project has been set aside for an EDB facility.  Also roof drains will be directed to 
landscaped areas to minimize direct connection of impervious surfaces. The two lots at the northwest 
corner of the site will have roof drains directed to the front of the lot.  

Step 2 Stabilize Drainageways – The site outfall at Design Point 1is upstream of an existing Pond D. A low 
tailwater riprap basin will dissipated energy and velocities to allow seed grasses to take hold and 
avoid erosion.  Existing Pond D ultimately will outfall to the Falcon Drainage Basin. The site outfall 
at Design Point 17 (existing Pond C) is upstream of the Falcon Drainage Basin. A riprap basin will 
dissipated energy and velocities to avoid erosion of existing grasses. This outfall is existing and the 
flows have been restricted to less than existing conditions. It is not anticipated to have negative effect 
on the downstream drainageway.  

Step 3 Provide Water Quality Capture Volume – The existing Pond C will be retrofitted to an Full 
Spectrum Extended Drainage Basin and will provide WQCV. 

Step4 Consider Need for Industrial and Commercial BMP's – This submittal provides a Preliminary 
Grading and Erosion Control plan. A Final GEC plan with BMP’s in place shall be required with a 
Final Plat and Site Development applications. The proposed project will use silt fence, a vehicle 
tracking control pad, a concrete washout area, mulching and reseeding to mitigate the potential 
for erosion across the site.  

 

EXISTING DRAINAGE CONDITIONS 

 
The Paint Brush Hills Filing No. 14 site consists of 88.631 acres and is situated in the Falcon Drainage 
Basin with Chico Creek as receiving waters. This site was studied as part of the “Master Development 
Drainage Plan for Falcon Hills Development (MDDP)” prepared by Kiowa Engineering Corporation, 
approved November 2002.  More recently the site was studied in the “Final Drainage Report for Paint 

dsdlaforce
Callout
Update to match the four-step listed in ECM Appendix I Section I.7.2.

Review 2. Unresolved. Read Step 4 and revise the narrative appropriately.  See snippet below.

Review 3. Unresolved.  Contact the review engineer if you require clarification.  Attached is a snippet from a similar project with no planned industrial or commercial site.  If there are specialized BMPs, then update the narrative to describe said BMPs.
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Brush Hills-Phase 2 (Filing No. 13,( FDRPBH-PH2-13))”, prepared by Classic Consulting Engineers and 
Surveyors, rev.June 2008.  
 
Existing Paint Brush Hills Filing No. 14 site and offsite Paint Brush Hills Filing No. 3 is currently 
undeveloped and the terrain generally slopes from north to southwest at grade rates that vary between 
1.0% and 4.0%. Existing natural drainage swales route flows to an existing detention facility (Pond C) 
constructed as part of the “Paint Brush Hills Filing No. 12”, see attached Historic Conditions Drainage 
Map from FDRPBH-PH2-13 and also refer to “Final Drainage Report for Paint Brush Hill Filing Nos. 10, 
11 & 12 (FDRPBH-10,11,12)”  prepared by Classic Consulting Engineers and Surveyors, rev. July 2003. 
See Historic Conditions Drainage Map in Drainage Maps section of this report. Offsite and onsite flows 
on Paint Brush Hills Filing No.14 are described as follows; 
 

  Historic Basin Descriptions 

 

Basin OS-5, 46.1 acres, (Q5=35 cfs, Q100=79.0 cfs), consists of offsite existing Paint Brush Hills Filing 
No.3. Filing No.3 is a single family residential development with the average lot size of 3.5 acres. The 
percent impervious is approximately 11%. The west half of Basin OS-5, runoff enters the site as sheet 
flow. The east half of Basin OS-5, runoff is concentrated and enters the site via a natural swale.  
 

Basin H-1, 92.3 acres, (Q5=42.0 cfs, Q100=108.0 cfs), consists of undeveloped Paint Brush Hills Filing 
No.14. The terrain generally slopes from north to southwest at grade rates that vary between 1.0% and 
4.0%. Existing natural drainage swales route flows to an existing detention facility (Pond C). Historic 
cumulative flows, from Basin OS-5 and Basin H-1 are Q5=68.0 cfs, Q100=169.0 cfs. Runoff is released via 
an existing 48” RCP pipe to an existing swale.   

 

Basin H-5, 55.6 acres, (Q5=32.0 cfs, Q100=80.0 cfs), consists of undeveloped Paint Brush Hills Filing 
No.13E. The terrain generally slopes from north to southwest at grade rates that vary between 1.0% and 
4.0%. Existing natural drainage swales route flows to the south end of the basin. Approximately 6.0 acres 
of undeveloped Paint Brush Hills Filing No. 14 is located at the northeast corner of  Basin H-5. Historic 
flows, from Basin H-5 are Q5=32.0 cfs, Q100=80.0 cfs. Runoff is released via a pair of existing 36” RCP 
culverts located under existing Londonderry Drive and outfall to an existing swale.   

 

PROPOSED DRAINAGE CHARACTERISTICS  
 
General Concept Drainage Discussion 

 
The following is a description of the offsite and onsite basins, offsite flows and the overall proposed 
drainage characteristics for the development of Paint Brush Hill Filing No. 14. These calculations have 
been provided to show that what is proposed will be adequate to convey flows when development occurs.  
Offsite Basin ***OS-5 has been divided into 3 sub-basins as they pertain to the onsite proposed drainage 
characteristics. The following Basin description, Design Points (DP) and Pipe Runs (PR) were 
determined using the Rational Method since each individual basin is less than 100 acres and the combined 
acreage at any DP are also less than 130 acres.  See drainage map in appendix for proposed conditions. 
This method offers a conservative approach to sizing swales and storm drains. Development of this site 
will not adversely affect the surrounding development and is compliance with the M.D.D.P. approved for 
this site.   
 
The * before a basin, design point and pipe run callout denotes previously studied in the "Final Drainage 

Report for Paint Brush Hills Filing 13E (FDRPBH-13E)”, prepared by Classic Consulting Engineers and 

Surveyors, submitted on September 2018. The ** before a basin callout denotes a revision to PDRPBH-

13E. The *** before a basin callout denotes previously studied in the “Final Drainage Report for Paint 

Brush Hills-Phase 2 (Filing No. 13,(FDRPBH-PH2-13))”, prepared by Classic Consulting Engineers and 
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Surveyors, submitted on rev. June 2008, specifically Basin ***OS-5.   The # before a pipe run callout 

denotes, to be constructed with the Paint Brush Hills Filing No. 13E Street and Storm Sewer plans but 

the flows (slightly higher) have been adjusted by this report the Preliminary/Final Drainage Report for 

Paint Brush Hills Filing No. 14” prepared by MS Civil Consultants, dated December 2020.  

 

Detailed Drainage Discussion 

 

Basins Tributary to Detention Pond C  

 
Basin OS5C, 29.0 acres, (Q5=25.5 cfs, Q100=57.0 cfs), consist of existing developed 3.5-acre properties 
and streets.   Runoff produced by the offsite area, are routed via existing roadside swales to a larger 
natural swale which carries flows south towards the north boundary of the subject site. 

  
Basin A, 3.82 acres, (Q5=2.9 cfs, Q100=10.7 cfs), consists of a proposed single family residential lots and 
proposed landscaped Tract. Developed flows within Basin A and offsite Basin OS5C are routed as surface 
runoff via an existing swale, in a 75’ drainage easement, to DP3 (Q5=27.7 cfs, Q100=65.3 cfs). Surface 
runoff at DP3 will be collected and conveyed via a 36” RCP FES and 36” RCP pipe (PR2) to DP4. The 
existing swale shall be natural, except for the lower portion where it will be graded to the 36” RCP FES. 
This portion of the swale shall be maintained by the Paint Brush Hills Metropolitan District (see SC 250 
Turf Reinforcement Mat in appendix). In the event of clogging, flows at DP3 will over top the 
embankment and shall be conveyed via curb and gutter to DP4.  

 

Basin J, 3.9 acres, (Q5=3.0 cfs, Q100=10.4 cfs), consists of proposed single family residential lots and 
proposed local residential streets.  Surface runoff is routed via curb and gutter to DP4 which will be 
collected by a proposed 10’ Type R sump inlet. The intercepted flow (Q5=3.0 cfs, Q100=10.4 cfs) will be 
routed west via an 18” RCP pipe (PR3, Q5=3.0 cfs, Q100=10.4 cfs) to PR5 (Q5=31.0 cfs, Q100=75.9 cfs), a 
48” RCP.   In the event of clogging, flows at DP4 will over top the high point and be routed via curb and 
gutter to DP10.  

 
Basin K, 0.8 acres, (Q5=1.1 cfs, Q100=2.7 cfs), consists of proposed single family residential lots and 
proposed local residential streets.  Surface runoff is routed via curb and gutter to DP5 which will be 
collected by a proposed 5’ Type R sump inlet. The intercepted flow (Q5=1.1 cfs, Q100=2.7 cfs) will be 
routed west via an 18” RCP pipe (PR4, Q5=1.1 cfs, Q100=2.7 cfs) to PR5 (Q5=31.0 cfs, Q100=75.5 cfs), a 
48” RCP.  In the event of clogging, flows at DP5 will over top the high point and be routed via curb and 
gutter to DP10.  

 
Basin OS5B, 13.4 acres, (Q5=4.6 cfs, Q100=25.8 cfs), consist of existing developed 3.5-acre properties 
and streets. Runoff produced by the offsite area, will sheet flow into Basin D. 

 

Basin D, 5.2 acres, (Q5=3.8 cfs, Q100=14.0 cfs), consists of a proposed single family residential lots. 
Cumulative developed flows within Basin D and offsite Basin OS5B are routed via curb and gutter and 
side lot swales to DP6.  

 

Basin E, 0.5 acres, (Q5=2.3 cfs, Q100=4.1 cfs), consists of a proposed local residential street.  Surface 

runoff from Basin E will combine with flows from Basin OS5B and Basin D and will be routed via curb 
and gutter to DP6 which will be collected by a proposed 15’ Type R sump inlet. The cumulative flow from 
DP6 and DP7 at DP8 is Q5=10.7 cfs, Q100=44.4. The 100-year flow will be split between the two inlets. 
The intercepted flow at DP6 (Q5=9.3 cfs, Q100=22.2) will be routed west via a 24” RCP pipe (PR7, Q5=9.2 
cfs, Q100=22.2 cfs) to PR9.  In the event of clogging, flows at DP6 will over top the high point in Country 
Manor Drive and be routed to DP12.  

 

150
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Basin F, 1.6 acres, (Q5=1.9 cfs, Q100=5.4 cfs), consists of proposed single family residential lots and 
proposed local residential streets.  Surface runoff is routed via curb and gutter to DP7 which will be 
collected by a proposed 15’ Type R sump inlet. The cumulative flow from DP6 and DP7 at DP8 is 
Q5=10.7 cfs, Q100=44.4. The 100-year flow will be split between the inlets. The intercepted flow at DP7 
(Q5=1.9 cfs, Q100=22.2) will be routed west via a 24” RCP pipe (PR8, Q5=1.9 cfs, Q100=22.2 cfs) to PR9.  
In the event of clogging, flows at DP7 will over top the high point in Country Manor Drive and be routed 
to DP12.  

 

Basin G, 12.2 acres, (Q5=14.0 cfs, Q100=34.8 cfs), consists of proposed single family residential lots and 
proposed local residential streets.  Surface runoff from Basin G is routed via curb and gutter to DP9 
(Q5=14.0 cfs, Q100=34.8 cfs) which a portion of the flow will be collected by proposed dual 15’ Type R at-
grade inlets. The intercepted flow (Q5=7.0 cfs, Q100=13.7 cfs per side) will be routed south via (2) 24” RCP 
pipes (PR10, PR11, Q5=7.0 cfs, Q100=13.7 cfs per side) and will combine with PR9 in PR12 (Q5=53.7 cfs, 
Q100=142.4 cfs). In the event of clogging, flows at DP9 will be routed via curb and gutter to DP15.  

 

Basin I, 12.7 acres, (Q5=14.5 cfs, Q100=36.2 cfs), consists of proposed single family residential lots and 
proposed local residential streets. Surface runoff from Basin I is routed via curb and gutter to DP10 which 
a portion of the flows will be collected by proposed dual 15’ Type R at-grade inlets. The intercepted flow 
(Q5=7.3 cfs, Q100=14.0 cfs per side) will be routed west via a 18” RCP pipe (PR13, Q5=7.3 cfs, Q100=14.0 
cfs) to PR14.  Cumulative flows in the proposed 30” RCP pipe (PR14, Q5=14.6 cfs, Q100=27.9 cfs) will be 
routed south to an existing 30” RCP pipe PR#38 (Q5=14.6 cfs, Q100=27.9 cfs).  In the event of clogging, 
flows at DP10 will be routed via curb and gutter to DP11. PR#38 is to be constructed as part of the Paint 
Brush Hills Filing No. 13E infrastructure, which is to precede construction of the subject filing. 

 
Basin L, 3.4 acres, (Q5=3.8 cfs, Q100=9.5 cfs), consists of proposed single family residential lots and 
proposed local residential streets.  Flowby from DP10 and surface runoff from Basin L will be routed via 
curb and gutter to DP11 (Q5=3.7 cfs, Q100=17.0 cfs) which a portion of the flows will be collected by an 
existing 15’ Type R at-grade inlet. The intercepted flow will be routed east via a 24” RCP pipe (PR#15, 
Q5=3.7 cfs, Q100=13.5 cfs) and then south to an existing 30” RCP pipe (PR#16, Q5=17.4 cfs, Q100=39.7 
cfs). In the event of clogging, flows at DP11 will be routed via curb and gutter to DP15. Pipe’s PR#15 and 
PR#16 are to be constructed as part of the Paint Brush Hills Filing No. 13E infrastructure.  

 

Basin *TT, 5.1 acres, (Q5=5.7 cfs, Q100=13.0 cfs), consists of proposed single family residential lots and 
proposed local residential streets. Basin *TT is to be constructed with Paint Brush Hills Filing No. 13E, 
however surface runoff is to be captured and routed to Pond C.  Surface runoff is routed via curb and gutter 
to DP*37 (Q5=5.7 cfs, Q100=13.0 cfs) which will be collected by an existing 15’ Type R at-grade inlet. The 
intercepted flow will be routed west via an existing 24” RCP pipe (PR#39, Q5=5.7 cfs, Q100=13.0 cfs). The 
combined flows from PR#16 and PR#39 will be routed west to a existing 36” RCP pipe (PR#17, Q5=22.8 
cfs, Q100=51.3 cfs). In the event of clogging, flows at DP*37 will be routed via curb and gutter into the 
existing Paint Brush Hills Filing No. 12 subdivision. The combined flowby from DP*37 and flow from 
Basin *UU is (Q5=1.4 cfs, Q100=3.2 cfs) and will be discussed in the Paint Brush Hills Filing No. 13E 
report. Pipe Run PR#16 and PR#39 to be constructed as part of the Paint Brush Hills Filing No. 13E 
infrastructure.  
 

Basin H, 10.8 acres, (Q5=11.9 cfs, Q100=29.7 cfs), consists of proposed single family residential lots and 
proposed local residential streets.  Surface runoff is routed via curb and gutter to DP12 which will be 
collected by proposed dual 15’ Type R at-grade inlets. The intercepted flow (Q5=6.0 cfs, Q100=12.4 cfs per 
side) will be routed east and west via a (2) 18” RCP pipes (PR18-18.1, Q5=6.0 cfs, Q100=12.4 cfs) and then 
south to a proposed 30” RCP pipe (PR19, (Q5=11.9 cfs, Q100=24.8 cfs). The combined flows from PR17 
and PR19 will be routed west to a proposed 42” RCP pipe (PR20, Q5=34.4 cfs, Q100=75.3 cfs). The 
combined flows from PR12 and PR20 will be routed west to a proposed 54” RCP pipe (PR21, Q5=86.6 
cfs, Q100=214.4 cfs). In the event of clogging, flows at DP12 will be routed via curb and gutter to DP15.  
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Basin M, 2.53 acres, (Q5=2.6 cfs, Q100=7.8 cfs), consists of proposed single family residential lots and 
proposed local residential streets.  Flowby from DP9, DP11, DP12 and surface runoff from Basin M will 
be routed via curb and gutter to DP13 (Q5=2.1 cfs, Q100=21.3 cfs). See Basin C for discussion of 
intercepted flow.   
 

Basin OS5A, 3.7 acres, (Q5=1.5 cfs, Q100=8.4 cfs), consist of existing developed 3.5-acre properties and 
streets.   Runoff produced by the offsite area, will sheet flow onto Basin C which will be routed via side 
lot swales and curb and gutter to DP14. 
 
Basin C, 11.8 acres, (Q5=9.2 cfs, Q100=28.6 cfs), consists of proposed single family residential lots and 
proposed local residential streets.  Surface runoff is routed via curb and gutter to DP14 (Q5=10.3 cfs, 
Q100=34.8 cfs). The combined flows from DP13 and DP14 will be captured by proposed dual 20’ Type R 
sump inlets at DP15 (Q5=12.3 cfs, Q100=55.4 cfs). The intercepted flow will be routed south via a 30” RCP 
pipe (PR22, Q5=6.1 cfs, Q100=27.7 cfs per side ) and then south to a proposed 36” RCP pipe (PR23, 
(Q5=12.3 cfs, Q100=55.4 cfs). The combined flows from PR21 and PR23 will be routed south to a 
proposed 60” RCP pipe (PR24, Q5=98.8 cfs, Q100=269.2 cfs) which will ultimately outfall into a proposed 
concrete lined forebay in Pond C.  

 

Basin B, 8.31 acres, (Q5=5.6 cfs, Q100=20.8 cfs), consists of the backyards of proposed single family 
residential lots. Minimal improvements to the backyards will be implemented. Surface runoff will be 
collected by a 2’ wide swale (see Table 10-4 in appendix) to DP16 a CDOT type C inlet. The intercepted 
flow will be routed east via a 30” RCP pipe (PR25, Q5=5.6 cfs, Q100=20.8 cfs). The cumulative flows from 
PR24 and PR25 will combine and be routed south to a proposed 66” RCP pipe (PR26, Q5=103.6 cfs, 
Q100=287.2 cfs) which will outfall into a proposed concrete lined forebay in Pond C.  

 

Basin N, 8.94 acres, (Q5=6.2 cfs, Q100=23.0 cfs), consists of backyards of proposed single family 
residential lots, backyards of existing residential lots from Paint Brush Hills Filing No. 12 and existing 
Pond C. The combined surface runoff and PR26 will be collected at DP17 (existing Pond C, Q5=108.8 cfs, 
Q100=306.5 cfs). The existing Pond C will require modifications in order to function as an Full Spectrum 
Extended Detention Basin (EDB). These modifications will be addressed in the Street and Storm Sewer 
Construction drawings for Paint Brush Hills Filing No. 14. The proposed Detention Pond C functions to 
provide full spectrum detention and water quality for runoff calculated onsite and offsite flows. The pond 
is designed to treat approx 137.6 acres, and provide 1.839 ac-ft of WQCV storage, 4.673 ac-ft of EURV 
and 11.583 ac-ft of 100-year storage.  The forebay, trickle channel micropool, outlet structure and pipe 
have been designed per the UDFCD manual using the MHFD Detention v4.03 workbook. The detention 
pond will be private and shall be maintained by the Paint Brush Hills Metropolitan District.  Access shall 
be granted to the owner and El Paso County for maintenance of the private detention pond. A private 
maintenance agreement document shall accompany the submittal. In the event of clogging of the outlet 
structure, flows at DP17 will over top the emergency spillway and outfall onto an existing swale, as it 
previously was designed. Per the Paint Brush Hills Filing No. 12 Construction Plans, an existing 20’ x 20’ 
rip rap pad (D50 = 18”) has been constructed and is in general conformance with the present release rate. 
The existing riprap pad will dissipate energy and prevent local scour at the outlet. The peak release rate 
from Pond C (#PR27, Q5=22.6 cfs and Q100=92.8cfs ~an existing 48" RCP) outfalls into an existing 
swale. The flows exiting the site are less than the flows as stated in the MDDP of Q5=22 cfs and 
Q100=161 cfs. The proposed discharge from the subject site will not adversely affect the downstream 
infrastructure or affect water quality.  

 
Basin Tributary to Adjacent Property to the West   

 
Basin B1, 0.92 acres, (Q5=0.6 cfs, Q100=2.4 cfs), consists of portions of two backyards of proposed single 
family residential lots and an upstream natural swale. Roof drains from the residential structures shall be 

dsdlaforce
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Review 3. Unresolved.  Contact the review engineer (Gilbert LaForce)  if you require clarification regarding review 2 comments.  Update narrative to identify the specific criteria (See ECM I.7.1.C.1.a.) that allows exclusion from permanent WQ for this particular subbasin and include justification in the narrative. In the narrative identify basin B1's percentage of the subdivision.

dsdlaforce
Image

dsdlaforce
Callout
Submittal 2 proposes a swale along the rear of the lots 7 through 18  to address review 1 comment.  However, this swale is conveying up to 20 cfs across multiple lots,  locate the swale within a tract and identify who is responsible for maintenance.  As designed, homeowners will install fencing that would impede flow.
Unresolved.  Update narrative to describe the mitigation proposed.

dsdlaforce
Image
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routed to drain to Keynes Drive. Surface runoff will sheet flow west and follow historic drainage patterns 
to the adjacent property. Flows will not adversely affect the downstream infrastructure.   
 
Basins Tributary to Adjacent Detention Pond D 

 

As previously mentioned in the Purpose section of this report, approximately 5.99 acres of Paint Brush 
Hills Filing No. 14 runoff will be tributary to Paint Brush Hills Filing 13E (Pond D).  The Basin 

description will show that the changes in drainage patterns will not adversely affect downstream 
infrastructure. Basin **OS1 was initially part of Basin **SS and Basin *OO in the “Final Drainage 
Report for Paint Brush Hills Filing NO. 13E (FDRPBH-13E)”. Due to site layout and grading Basin 

**OS1 was created and accounted for this drainage report. Other than the basins describe below, the 
information provided (areas, C values, times of concentration, intensity) by the FDRPBH-13E report was 
used to quantify the flows in the proposed drainage spreadsheets for Design Point 34A, (Q5=51 cfs, 
Q100=113 cfs) . 
 
Basin **SS, 3.01 acres, (Q5=2.8 cfs, Q100=8.4 cfs), consists of a planned single family residential lots and 
proposed local residential streets. The developed flows within the Basin **SS are routed via curb and 
gutter to a planned 6’ Type R sump inlet at DP**34 (Q5=2.8 cfs, Q100=8.4 cfs). Due to changes in the 
grading and drainage patterns the acreage and surface runoff has been reduced from the FDRPBH-13E 
report (Q5=14.0 cfs, Q100=29.0 cfs). The combined flows from DP*33  and DP**34 (Q5=6.9 cfs, Q100=19.4 
cfs) will be routed east, as planned in the  PDRPBH-13E report, via a planned 30” RCP pipe and outlet 
into Basin OO (within an overhead electric utility easement). See the FDRPBH-13E report and 
construction plans, by Classic Engineers and Surveyors for additional details.  
 
Basin **OS1, 4.44 acres, (Q5=4.9 cfs, Q100=13.7 cfs), consists of a planned single family residential lots 
and proposed local residential streets. The developed flows within the Basin **OS1 are routed via curb 
and gutter to a planned 10’ Type R sump inlet at DP1 (Q5=4.9 cfs, Q100=13.7 cfs). Due to changes in the 
grading and drainage patterns the acreage and surface runoff has been increased but has been offset by 
acreage taken away from Basins **SS and *OO. The flows from DP1 will be routed east via a proposed 
18” RCP pipe (PR1)and outlet into Basin OO and an existing swale(within an overhead electric utility 
easement, see Table 10-4 in appendix). Caution will be taken working under the power lines and no 
amount of fill is anticipated as PR1 and outfall are installed. A rip rap apron will be constructed to 
dissipate energy and prevent local scour at the outlet. In the event of clogging or total inlet failure, flows 
at DP1 will over top the curb and gutter and outfall into overhead electric utility easement. See Paint 
Brush Hills Filing No. 14 Street and Storm Sewer construction plans, provided by M&S Civil 
Consultants for details. The proposed discharge from the subject site will not adversely affect the 
downstream infrastructure or affect water quality.  

 

DETENTION POND PROVISIONS AND MAINTENANCE 

 
Detention Pond C, has combined upstream developed runoff of Q5=108.8 cfs and Q100=306.5 cfs.  The 
existing Pond C will require modifications in order to function as an Full Spectrum Extended Detention 
Basin (EDB). The proposed Detention Pond functions to provide detention and water quality for runoff 
calculated onsite. These modifications will be addressed in the Street and Storm Sewer Construction 
drawings for Paint Brush Hills Filing No. 14. The pond is designed to treat approx 137.6 acres, and 
provide 1.839 ac-ft of WQCV storage, 4.673 ac-ft of EURV and 11.583 ac-ft of 100-year storage.  The 
forebay, trickle channel micropool, outlet structure and pipe have been designed per the UDFCD manual 
using the MHFD Detention v4.03 workbook. The detention pond will be private and shall be maintained 
by the Paint Brush Hills Metropolitan District. Access shall be granted to the owner and El Paso County 
for maintenance of the private detention pond. A private maintenance agreement document shall 
accompany the submittal. In the event of clogging of the outlet structure, flows at DP17 will over top the 
emergency spillway and outfall onto an existing swale, as it previously was designed. Per the Paint Brush 
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Hills Filing No. 12 Construction Plans, an existing 20’ x 20’ rip rap pad (D50 = 18”) has been constructed 
and is in general conformance with the present release rate. The existing riprap pad will dissipate energy 
and prevent local scour at the outlet. The peak release rate from Pond C (#PR27, Q5=22.6 cfs and 
Q100=92.8cfs ~an existing 48" RCP) outfalls into an existing swale. The flows exiting the site are less 
than the flows as stated in the MDDP of  Q5=22 cfs and Q100=161 cfs. Flows will not adversely affect the 
downstream infrastructure.   

 

EROSION CONTROL 

 
It is the policy of the El Paso County that we submit a grading and erosion control plan with the drainage 

report. Proposed erosion control blanket, silt fence, vehicle traffic control, and concrete washout area are 

proposed as erosion control measures. 

 

CONSTRUCTION COST OPINION  

 
Private Drainage Facilities NON-Reimbursable: 

Item Description Quantity Unit Cost   Cost 

1. 18"RCP 187 LF $40 /LF   $7,480.00 

2. 24"RCP 46 LF $50 /LF   $2,300.00 

3. 30"RCP 674 LF $65 /LF   $43,810.00 

4. 36"RCP 280 LF $75 /LF   $21,000.00 

5. 42"RCP 261 LF $85 /LF   $22,185.00 

6. 48"RCP 2419 LF $150 /LF   $362,850.00 

7. 54"RCP 171 LF $200 /LF   $34,200.00 

8. 60”RCP 163 LF $250 /LF   $40,750.00 

10. 66”RCP 112 LF $350 /LF   $39,200.00 

11. 18"FES 1 EA $245 /EA   $245.00 

12. 36"FES 1 EA $775 /EA   $775.00 

13. 66"END TREATEMENT  1 EA $15000/ /EA   $15,000.00 

HEADWALL/W ING WALLS 

14. 5’ TYPE R SUMP INLET 3 EA $4000 /EA   $12,000.00 

15. 10’ TYPE R SUMP INLET 2 EA $4700 /EA   $9,400.00 

16. 15’ TYPE R SUMP INLET 2 EA $6000 /EA   $12,000.00 

17. 15’TYPE R ATGRADE INLET 6 EA $6000 /EA   $36,000.00 

18. 20’TYPE R ATGRADE INLET 2 EA $8000 /EA   $16,000.00 

19. 3’x3’ CDOT TYPE C  1 EA $4000 /EA   $4,000.00 

20. TYPE I MH 13 EA $6000 /EA   $78,000.00 

21. EDB Pond 1 EA $20,000 /EA   $20,000.00 

22. Pond Outlet  MOD TYPE D  1 EA $15,000 /EA   $15,000.00 

23. RIPRAP OUTFALL TYPE L 27 CY $50 /CY   $1,350.00 

24. RIPRAP SPILLWAY TYPE M 384 CY $65 /CY   $24,960.00 

            Total $ $818,505.00 
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DRAINAGE & BRIDGE FEES  

 
Drainage and Bridge Fees for the Paint Brush Hills Filing No. 14 site are as follows:  

Acres Imperviousness  

Falcon Drainage 

Basin Fee  

2020 Drainage Fees:  88.631 x 36.8% x $30,807.00 = $1,004,807.52 

2020 Bridge Fees:  88.631 x 36.8% x $4,232.00 = $138,031.79 

            Total  $1,142,839.31 

 

M &S Civil Consultants, Inc. (M &S) cannot and does not guarantee the construction cost will not vary 
from these opinions of probable costs. These opinions represent our best judgment as design 
professionals familiar with the construction industry and this development in particular. The above is 
only an estimate of the facility cost and drainage basin fee amounts in 2020.  
 

SUMMARY 
 
Development of the Paint Brush Hills Filing No. 14 site shall not adversely affect adjacent or downstream 

properties per this final drainage report. The proposed drainage facilities will adequately convey, detain 

and route runoff from tributary onsite and existing offsite flows to the Chico Creek receiving waters. Full 

Spectrum Detention and Water Quality Pond will be used to discharge developed flows into the Chico 

Creek receiving waters per the Urban Drainage criteria flow rates, which are at or less than the historic 

flow. Care will be taken to accommodate overland emergency flow routes on site and temporary drainage 

conditions. The development of the Paint Brush Hills Filing No. 14 project shall not adversely affect 

adjacent or downstream property. The proposed discharge from the subject site will not adversely affect 

the downstream infrastructure or affect water quality. 
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Hydrologic Soil Group

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

71 Pring coarse sandy 
loam, 3 to 8 percent 
slopes

B 87.6 100.0%

Totals for Area of Interest 87.6 100.0%

Description

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

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

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

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

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

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

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

Rating Options

Aggregation Method: Dominant Condition

Hydrologic Soil Group—El Paso County Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/14/2018
Page 3 of 4
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LANDSCAPED/UNDEVELOPED

BASIN

TOTAL

AREA

TOTAL

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

(Sq Ft) (Acres) (Acres) (Acres) (Acres)

*RR 182952 4.20 0.00 0.90 0.96 0.00 0.16 0.41 4.20 0.30 0.50 0.30 0.50

**SS 131167 3.01 0.00 0.90 0.96 0.00 0.16 0.41 3.01 0.30 0.50 0.30 0.50

**OS1 193584 4.44 0.00 0.90 0.96 0.00 0.16 0.41 4.44 0.30 0.50 0.30 0.50

*OO 1268037 29.11 0.00 0.90 0.96 29.11 0.16 0.41 0.00 0.22 0.46 0.16 0.41

*TT 219978 5.05 0.00 0.90 0.96 0.00 0.16 0.41 5.05 0.35 0.45 0.35 0.45

*UU 55321 1.27 0.00 0.90 0.96 0.00 0.16 0.41 1.27 0.35 0.45 0.35 0.45

***OS-5 2008124 46.10 0.00 0.90 0.96 0.00 0.16 0.41 46.10 0.30 0.40 0.30 0.40

OS5A 159430 3.66 0.00 0.90 0.96 0.00 0.16 0.41 3.66 0.11 0.37 0.11 0.37

OS5B 585306 13.44 0.00 0.90 0.96 0.00 0.16 0.41 13.44 0.11 0.37 0.11 0.37

OS5C 1263404 29.00 0.00 0.90 0.96 0.00 0.16 0.41 29.00 0.30 0.40 0.30 0.40

A 166371 3.82 0.00 0.90 0.96 0.00 0.16 0.41 3.82 0.20 0.44 0.20 0.44

B 361915 8.31 0.00 0.90 0.96 0.00 0.16 0.41 8.31 0.20 0.44 0.20 0.44

B1 40214 0.92 0.00 0.90 0.96 0.00 0.16 0.41 0.92 0.16 0.41 0.16 0.41

C 514010 11.80 0.00 0.90 0.96 0.00 0.16 0.41 11.80 0.26 0.48 0.26 0.48

D 226401 5.20 0.00 0.90 0.96 0.00 0.16 0.41 5.20 0.20 0.44 0.20 0.44

E 21364 0.49 0.49 0.90 0.96 0.00 0.16 0.41 0.00 0.20 0.44 0.90 0.96

F 70330 1.61 0.00 0.90 0.96 0.00 0.16 0.41 1.61 0.30 0.50 0.30 0.50

G 531342 12.20 0.00 0.90 0.96 0.00 0.16 0.41 12.20 0.35 0.52 0.35 0.52

H 469586 10.78 0.00 0.90 0.96 0.00 0.16 0.41 10.78 0.35 0.52 0.35 0.52

I 554956 12.74 0.00 0.90 0.96 0.00 0.16 0.41 12.74 0.35 0.52 0.35 0.52

J 169859 3.90 0.00 0.90 0.96 0.00 0.16 0.41 3.90 0.22 0.45 0.22 0.45

K 32632 0.75 0.00 0.90 0.96 0.00 0.16 0.41 0.75 0.36 0.54 0.36 0.54

L 146850 3.37 0.00 0.90 0.96 0.00 0.16 0.41 3.37 0.36 0.54 0.36 0.54

M 110207 2.53 0.00 0.90 0.96 0.00 0.16 0.41 2.53 0.27 0.48 0.27 0.48

N 389341 8.94 0.00 0.90 0.96 3.19 0.16 0.41 5.75 0.22 0.46 0.20 0.44

Calculated by: GT

Date: 3/4/2021

Checked by: VAS

** Revised from "Preliminary Drainage Report for Paint Brush Hills Filing 13E" (**PDRPBH13E) prepared by Classic Consulting Engineers and Surveyors, dated Feb 2018

*** "Final Drainage Report for Paint Brush Hills-Phase 2 (Filing 13)" (FDRPBH-PH2-13) prepared by Classic Consulting Engineers and Surveyors, revised June 2008

RESIDENTIAL WEIGHTED 

PAINTBRUSH HILLS FILING NO. 14

FINAL DRAINAGE CALCULATIONS

(Area Runoff Coefficient Summary)

IMPERVIOUS AREA/STREET

* Values taken from "Final Drainage Report for Paint Brush Hills Filing 13E" (*FDRPBH-13E) prepared by Classic Consulting Engineers and Surveyors, dated Sept 2018

MS CIVIL, INC

FDR Drainage Calcs.xls Page 1 of 1 3/4/2021



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.)

*RR 4.20 0.30 0.50 0.25 8.0 17.0

**SS 3.01 0.30 0.50 0.25 170 3.4 16.5 800 3.9% 6.9 1.9 18.4 15.4 3.1 5.6 2.8 8.4

**OS1 4.44 0.30 0.50 0.30 100 5 8.5 616 1.0% 2.0 5.1 13.6 14.0 3.7 6.2 4.9 13.7

*OO 29.11 0.16 0.41 0.16 22.0 51.0

*TT 5.05 0.35 0.45 0.25 180 3.6 17.0 150 1.5% 4.3 0.6 17.6 11.8 3.2 5.7 5.7 13.0

*UU 1.27 0.35 0.45 0.25 180 3.6 17.0 475 2.5% 5.5 1.4 18.4 13.6 3.1 5.6 1.4 3.2

***OS-5 46.10 0.30 0.40 0.30 14.0 32.0

OS5A 3.66 0.11 0.37 0.11 100 2 14.2 527 1.5% 1.8 4.8 19.0 13.5 3.7 6.2 1.5 8.4

OS5B 13.44 0.11 0.37 0.11 100 2 14.2 1684 1.5% 1.8 15.3 29.5 19.9 3.1 5.2 4.6 25.8

OS5C 29.00 0.30 0.40 0.30 100 2 11.5 2110 1.0% 2.0 17.6 29.1 22.3 2.9 4.9 25.5 57.0

A 3.82 0.20 0.44 0.20 100 4 10.3 373 3.2% 2.7 2.3 12.6 12.6 3.8 6.3 2.9 10.7

B 8.31 0.20 0.44 0.20 100 3 11.3 1063 3.2% 2.7 6.6 17.9 16.5 3.4 5.7 5.6 20.8

B1 0.92 0.16 0.41 0.16 100 3 11.8 265 2.6% 3.2 1.4 13.2 12.0 3.9 6.5 0.6 2.4

C 11.80 0.26 0.48 0.26 100 3 10.6 2030 2.6% 3.2 10.6 21.1 21.8 3.0 5.0 9.2 28.6

D 5.20 0.20 0.44 0.20 100 4 10.3 593 2.0% 2.1 4.7 14.9 13.9 3.6 6.1 3.8 14.0

E 0.49 0.90 0.96 0.90 10 0.2 0.9 471 2.0% 2.8 2.8 5.0 12.7 5.2 8.7 2.3 4.1

F 1.61 0.30 0.50 0.30 60 1.2 8.9 362 2.0% 2.8 2.1 11.0 12.3 4.0 6.7 1.9 5.4

G 12.20 0.35 0.52 0.35 100 2 10.8 1381 2.8% 3.3 6.9 17.7 18.2 3.3 5.5 14.0 34.8

H 10.78 0.35 0.52 0.35 100 2 10.8 1543 2.1% 2.9 8.9 19.6 19.1 3.2 5.3 11.9 29.7

I 12.70 0.35 0.52 0.35 100 2 10.8 1309 2.1% 2.9 7.5 18.3 17.8 3.3 5.5 14.5 36.2

J 3.90 0.22 0.45 0.22 100 2 12.6 799 1.9% 2.7 4.9 17.5 15.0 3.5 5.9 3.0 10.4

K 0.75 0.36 0.54 0.36 72 1.4 9.1 277 1.6% 2.5 1.8 10.9 11.9 4.0 6.7 1.1 2.7

L 3.37 0.36 0.54 0.36 75 1.5 9.2 1802 2.1% 2.9 10.4 19.6 20.4 3.1 5.2 3.8 9.5

M 2.53 0.27 0.48 0.27 100 2 11.9 318 2.1% 2.9 1.8 13.8 12.3 3.8 6.4 2.6 7.8

N 8.94 0.20 0.44 0.20 100 2 12.9 902 3.2% 3.6 4.2 17.1 15.6 3.5 5.8 6.2 23.0

Calculated by:

Date:

Checked by:

From DCM Table 5-1

PAINTBRUSH HILLS FILING NO. 14

FINAL DRAINAGE CALCULATIONS

(Area Drainage Summary)
From Area Runoff Coefficient Summary Time of Travel INTENSITY * TOTAL  FLOWS 

Proposed Area Drainage Summary

*** "Final Drainage Report for Paint Brush Hills-Phase 2 (Filing 13)" (FDRPBH-PH2-13) prepared by Classic Consulting Engineers and Surveyors, revised June 2008

** Revised from "Preliminary Drainage Report for Paint Brush Hills Filing 13E" (**PDRPBH13E) prepared by Classic Consulting Engineers and Surveyors, dated Feb 2018 3/4/2021

VAS

GT*Values taken from "Final Drainage Report for Paint Brush Hills Filing 13E" (*FDRPBH13E) prepared by Classic Consulting Engineers and Surveyors, dated Sept 2018

MS CIVIL, INC.

FDR Drainage Calcs.xls Page 1 of 1 3/4/2021



OVERLAND PIPE  /  CHANNEL FLOW INTENSITY * 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 1.33 2.22 13.6 3.7 6.2 4.9 13.7 PROP 10' SUMP TYPE R  INLET

REV **PDRPBH13E

W/18" RCP

*33 *RR 1.26 2.10 14.9 3.5 5.9 8.0 17.0 *6' SUMP TYPE R INLET

*PDRPBH13E

*W/24" RCP

**34 **SS 0.90 1.51 18.4 3.1 5.6 2.8 8.4 *6' SUMP TYPE R INLET

**PDRPBH13E

*W/30" RCP

3 A 0.76 1.68 358 1.7% 1.9 3.1 22.3 2.9 4.9 27.7 65.3 PROP 36" RCP FES

OS5C 8.70 11.60

9.47 13.28

4 J 0.86 1.75 15.0 3.5 5.9 3.0 10.4 PROP 10' SUMP TYPE R INLET

W/18" RCP

5 K 0.27 0.40 10.9 4.0 6.7 1.1 2.7 PROP 5' SUMP TYPE R INLET

W/18" RCP

6 OS5B 1.48 4.97 19.9 3.1 5.2 9.2 40.2 PROP 15' SUMP TYPE R INLET

D 1.04 2.29 W/24" RCP

E 0.44 0.47

2.96 7.73

7 F 0.48 0.81 11.0 4.0 6.7 1.9 5.4 PROP 15' SUMP TYPE R INLET

W/24" RCP

8 DP 6 & 7 3.44 8.54 19.9 3.1 5.2 10.7 44.4 PROP DUAL 15' SUMP TYPE R INLET

100-YEAR

22.2 FLOWS SPLIT @ DP8

9 G 4.27 6.34 17.7 3.3 5.5 14.0 34.8 PROP DUAL 15' AT-GRADE TYPE R INLET

W/24" RCPS

FLOWS SPLIT @ DP9

10 I 4.45 6.60 17.8 3.3 5.5 14.5 36.2 PROP DUAL 15' AT-GRADE TYPE R INLET

W/18" RCP & 30" RCP

FLOWS SPLIT @ DP10

11 L 1.21 1.82 20.4 3.1 5.1 3.7 17.0 EX. 15' AT-GRADE TYPE R INLET

Flowby DP10 0.00 1.49 W/24" RCP

1.21 3.31

*37 *TT 1.77 2.27 11.8 3.2 5.7 5.7 13.0 EX. 15' AT-GRADE TYPE R INLET

W/24" RCP

FLOWS SPLIT @ DP12

12 H 3.77 5.61 19.1 3.2 5.3 11.9 29.7 PROP DUAL 15' AT-GRADE TYPE R INLET

W/18" RCP & 30" RCP

FLOWS SPLIT @ DP12

13 M 0.68 1.21 20.4 3.1 5.1 2.1 21.3 SEE DP15 FOR CUMMULATIVE FLOW

FLOWBY DP9 0.00 1.35

FLOWBY DP12 0.00 0.90

FLOWBY DP11 0.00 0.68

0.68 4.15

14 C 3.07 5.66 21.8 3.0 5.0 10.3 34.8 SEE DP15 FOR CUMMULATIVE FLOW

OS5A 0.40 1.35

3.47 7.02

15 DP13 0.68 4.15 21.8 3.0 5.0 12.3 55.4 PROP DUAL 20' SUMP TYPE R INLET

DP14 3.47 7.02 W/30" & 36"RCP

4.15 11.16 FLOWS SPLIT @ DP15

16 B 1.66 3.66 16.5 3.4 5.7 5.6 20.8 PROP CDOT TYPE C INLET

17 N 1.78 3.95 22.3 2.9 4.9 108.8 306.5 EX. POND C

PR26 35.44 58.52

37.22 62.47

Calculated by:

Date:

Checked by:

FINAL DRAINAGE CALCULATIONS

PAINTBRUSH HILLS FILING NO. 14

Time of Travel (T t )

GT

(Basin Routing Summary)
From Area Runoff Coefficient Summary

*** "Final Drainage Report for Paint Brush Hills-Phase 2 (Filing 13)" (FDRPBH-PH2-13) prepared by Classic Consulting Engineers and Surveyors, revised June 2008

** Revised from "Preliminary Drainage Report for Paint Brush Hills Filing 13E" (**PDRPBH13E) prepared by Classic Consulting Engineers and Surveyors, dated Feb 2018

PROPOSED DRAINAGE BASIN ROUTING SUMMARY

* Values taken from "Final Drainage Report for Paint Brush Hills Filing 13E" (*FDRPBH13E) prepared by Classic Consulting Engineers and Surveyors, dated September 2018

VAS

3/4/2021

MS CIVIL, INC.

FDR Drainage Calcs.xls Page 1 of 1 3/4/2021



Intensity* Flow PIPE SIZE

PIPE 

RUN

Point(s)

Contributing

Pipes/Design Points

Equivalent

CA 5

Equivalent

CA 100

Maximum

T C

I 5 I 100 Q 5 Q 100

*36 PDRPBH-13E DP33 1.26 2.10 14.9 3.5 5.9 4.4 12.4 *24" RCP

*37 DP**34, DP*33 2.16 3.61 18.4 3.2 5.4 6.9 19.4 *30" RCP

1 DP1 1.33 2.22 13.6 3.7 6.2 4.9 13.7 18" RCP

2 DP3 9.47 13.28 22.3 2.9 4.9 27.7 65.3 36" RCP

3 DP4 0.86 1.75 15.0 3.5 5.9 3.0 10.4 18" RCP

4 DP5 0.27 0.40 10.9 4.0 6.7 1.1 2.7 18" RCP

5 PR2, PR3, PR4 10.59 15.44 22.3 2.9 4.9 31.0 75.9 48" RCP

7 DP6 2.96 4.27 19.9 3.1 5.2 9.2 22.2 24" RCP

8 DP7 0.48 4.27 19.9 4.0 5.2 1.9 22.2 24" RCP

9  PR5, PR7, PR8 14.04 23.97 22.3 2.9 4.9 41.0 117.7 48" RCP

10 1/2 DP9 CAPTURE 2.17 2.52 17.7 3.3 5.5 7.1 13.9 24" RCP

11 1/2 DP9 CAPTURE 2.17 2.52 17.7 3.3 5.5 7.1 13.9 24" RCP

12 PR9, PR10, PR11 18.38 29.02 22.3 2.9 4.9 53.7 142.4 48" RCP

13 1/2 DP 10 CAPTURE 2.24 2.55 17.8 3.3 5.5 7.3 14.0 18" RCP

14 1/2 DP 10 CAPTURE, PR13 4.48 5.10 17.8 3.3 5.5 14.6 27.9 30" RCP

#38 PR14 4.48 5.10 17.8 3.3 5.5 14.6 27.9 *30" RCP

#15 DP 11 CAPTURE 1.22 2.63 20.4 3.1 5.1 3.7 13.5 *24" RCP

#16 #PR38, #PR15 5.70 7.73 20.4 3.1 5.1 17.4 39.7 *30" RCP

#39 DP*37 1.77 2.27 11.8 3.2 5.7 5.7 13.0 *24" RCP

#17 PR#16, PR#39 7.47 10.00 20.4 3.1 5.1 22.8 51.3 *36" RCP

18 1/2 DP12 1.89 2.34 19.1 3.2 5.3 6.0 12.4 18" RCP

18.1 1/2 DP12 1.89 2.34 19.1 3.2 5.3 6.0 12.4 18" RCP

19 PR18, PR18.1 3.78 4.68 19.1 3.2 5.3 11.9 24.8 30" RCP

20 PR#17, PR19 11.25 14.68 20.4 3.1 5.1 34.4 75.3 42" RCP

21 PR12, PR20 29.63 43.70 22.3 2.9 4.9 86.6 214.4 54" RCP

22 1/2 DP15 2.08 5.58 21.8 3.0 5.0 6.1 27.7 30" RCP

23 1/2 DP15, PR22 4.15 11.16 21.8 3.0 5.0 12.3 55.4 36" RCP

24 PR21, PR23 33.78 54.86 22.3 2.9 4.9 98.8 269.2 60" RCP

25 B 1.66 3.66 16.5 3.4 5.7 5.6 20.8 30" RCP

26 PR24, PR25 35.44 58.52 22.3 2.9 4.9 103.6 287.2 66" RCP

#27 DP 17 22.6 92.8 EX 48" RCP

Calculated by: GT

DP - Design Point Date:

EX - Existing Design Point Checked by:

PAINTBRUSH HILLS FILING NO. 14

FINAL DRAINAGE CALCULATIONS

(Storm Sewer Routing Summary)

* Values taken from "Final Drainage Report for Paint Brush Hills Filing 13E" (*FDRPBH13E) 

# Values adjusted from FDR PBH 14

prepared by Classic Consulting Engineers and Surveyors, dated September 2018

POND C OUTFALL RESTRICTED FLOW FROM MHFD SHT

  FB- Flow By from Design Point 3/4/2021

INT- Intercepted Flow from Design Point VAS

Page 1 FDR Drainage Calcs.xls



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

HYDRAULIC CALCULATIONS / EDB WQCV CALCULATIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

















Worksheet Protected

Project:

Inlet ID:

 

     Design Flow:  ONLY if already determined through other methods: Minor Storm Major Storm

     (local peak flow for 1/2 of street OR  grass-lined channel): *QKnown = 3.0 10.4 cfs

     * If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.

     Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres

Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

 Slope (ft/ft) Length (ft)

Overland Flow =

Channel Flow =

     Rainfall Information:   Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm

Design Storm Return Period, Tr = years

Return Period One-Hour Precipitation, P1 = inches

C1 =

C2 =

C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =

User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 0.0 0.0 cfs

 

Total Design Peak Flow, Q = 3.0 10.4 cfs

 

<---

FILL IN THIS SECTION 

OR…

FILL IN THE 

SECTIONS BELOW.

<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET 

OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

PAINT BRUSH HILLS FILING NO. 14

SUMP INLET DP4

Site is Urban

Site is Non-Urban

Show Details

Site Type:

Street Inlets

Area Inlets in a Median

Flows Developed For:

UD-Inlet_v3.14 DP4.xlsm, Q-Peak 3/2/2021, 3:51 PM



Project:

Inlet ID:

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb TBACK = 8.0 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 = 17.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.020 ft/ft

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

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

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

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 17.0 17.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 5.6 7.9 inches

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

Maximum Capacity for 1/2 Street based On Allowable Spread Minor Storm Major Storm

Water Depth without Gutter Depression (Eq. ST-2) y = 4.08 4.08 inches

Vertical Depth between Gutter Lip and Gutter Flowline (usually 2") dC = 2.0 2.0 inches

Gutter Depression (dC - (W * Sx * 12)) a = 1.51 1.51 inches

Water Depth at Gutter Flowline d = 5.59 5.59 inches

Allowable Spread for Discharge outside the Gutter Section W (T - W) TX = 15.0 15.0 ft

Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) EO = 0.350 0.350

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

PAINT BRUSH HILLS FILING NO. 14

SUMP INLET DP4

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) EO = 0.350 0.350

Discharge outside the Gutter Section W, carried in Section TX QX = 0.0 0.0 cfs

Discharge within the Gutter Section W (QT - QX) QW = 0.0 0.0 cfs

Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) QBACK = 0.0 0.0 cfs

Maximum Flow Based On Allowable Spread QT = SUMP SUMP cfs

Flow Velocity within the Gutter Section V = 0.0 0.0 fps

V*d Product: Flow Velocity times Gutter Flowline Depth V*d = 0.0 0.0

Maximum Capacity for 1/2 Street based on Allowable Depth Minor Storm Major Storm

Theoretical Water Spread TTH = 17.0 26.6 ft

Theoretical Spread for Discharge outside the Gutter Section W (T - W) TX TH = 15.0 24.6 ft

Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) EO = 0.349 0.220

Theoretical Discharge outside the Gutter Section W, carried in Section TX TH QX TH = 0.0 0.0 cfs

Actual Discharge outside the Gutter Section W, (limited by distance TCROWN) QX = 0.0 0.0 cfs

Discharge within the Gutter Section W (Qd - QX) QW = 0.0 0.0 cfs

Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) QBACK = 0.0 0.0 cfs

Total Discharge for Major & Minor Storm (Pre-Safety Factor) Q = 0.0 0.0 cfs

Average Flow Velocity Within the Gutter Section V = 0.0 0.0 fps

V*d Product: Flow Velocity Times Gutter Flowline Depth V*d = 0.0 0.0

Slope-Based Depth Safety Reduction Factor for Major & Minor (d > 6") Storm R = SUMP SUMP

Max Flow Based on Allowable Depth (Safety Factor Applied) Qd = SUMP SUMP cfs

Resultant Flow Depth at Gutter Flowline (Safety Factor Applied) d = inches

Resultant Flow Depth at Street Crown (Safety Factor Applied) dCROWN = inches

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'

UD-Inlet_v3.14 DP4.xlsm, Q-Allow 3/2/2021, 3:53 PM



Project =

Inlet ID =

 

Design Information (Input) MINOR MAJOR

Type of Inlet Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 2.0 2  

Water Depth at Flowline (outside of local depression) Ponding Depth = 5.6 7.9 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

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

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

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

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

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

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 8.7 19.0 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK) Q PEAK REQUIRED = 3.0 10.4 cfs

INLET IN A SUMP OR SAG LOCATION

PAINT BRUSH HILLS FILING NO. 14

SUMP INLET DP4

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

Override Depths

UD-Inlet_v3.14 DP4.xlsm, Inlet In Sump 3/2/2021, 3:53 PM









Worksheet Protected

Project:

Inlet ID:

 

     Design Flow:  ONLY if already determined through other methods: Minor Storm Major Storm

     (local peak flow for 1/2 of street OR  grass-lined channel): *QKnown = 9.2 22.2 cfs

     * If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.

     Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres

Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

 Slope (ft/ft) Length (ft)

Overland Flow =

Channel Flow =

     Rainfall Information:   Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm

Design Storm Return Period, Tr = years

Return Period One-Hour Precipitation, P1 = inches

C1 =

C2 =

C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =

User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 0.0 0.0 cfs

 

Total Design Peak Flow, Q = 9.2 22.2 cfs

 

<---

FILL IN THIS SECTION 

OR…

FILL IN THE 

SECTIONS BELOW.

<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET 

OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

PAINT BRUSH HILLS FILING NO. 14

SUMP INLET DP6

Site is Urban

Site is Non-Urban

Show Details

Site Type:

Street Inlets

Area Inlets in a Median

Flows Developed For:

UD-Inlet_v3.14 DP7.xlsm, Q-Peak 12/3/2020, 11:21 AM



Project:

Inlet ID:

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb TBACK = 8.0 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 = 17.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.020 ft/ft

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

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

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

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 17.0 17.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 5.6 7.9 inches

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

Maximum Capacity for 1/2 Street based On Allowable Spread Minor Storm Major Storm

Water Depth without Gutter Depression (Eq. ST-2) y = 4.08 4.08 inches

Vertical Depth between Gutter Lip and Gutter Flowline (usually 2") dC = 2.0 2.0 inches

Gutter Depression (dC - (W * Sx * 12)) a = 1.51 1.51 inches

Water Depth at Gutter Flowline d = 5.59 5.59 inches

Allowable Spread for Discharge outside the Gutter Section W (T - W) TX = 15.0 15.0 ft

Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) EO = 0.350 0.350

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

PAINT BRUSH HILLS FILING NO. 14

SUMP INLET DP6

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) EO = 0.350 0.350

Discharge outside the Gutter Section W, carried in Section TX QX = 0.0 0.0 cfs

Discharge within the Gutter Section W (QT - QX) QW = 0.0 0.0 cfs

Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) QBACK = 0.0 0.0 cfs

Maximum Flow Based On Allowable Spread QT = SUMP SUMP cfs

Flow Velocity within the Gutter Section V = 0.0 0.0 fps

V*d Product: Flow Velocity times Gutter Flowline Depth V*d = 0.0 0.0

Maximum Capacity for 1/2 Street based on Allowable Depth Minor Storm Major Storm

Theoretical Water Spread TTH = 17.0 26.6 ft

Theoretical Spread for Discharge outside the Gutter Section W (T - W) TX TH = 15.0 24.6 ft

Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) EO = 0.349 0.220

Theoretical Discharge outside the Gutter Section W, carried in Section TX TH QX TH = 0.0 0.0 cfs

Actual Discharge outside the Gutter Section W, (limited by distance TCROWN) QX = 0.0 0.0 cfs

Discharge within the Gutter Section W (Qd - QX) QW = 0.0 0.0 cfs

Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) QBACK = 0.0 0.0 cfs

Total Discharge for Major & Minor Storm (Pre-Safety Factor) Q = 0.0 0.0 cfs

Average Flow Velocity Within the Gutter Section V = 0.0 0.0 fps

V*d Product: Flow Velocity Times Gutter Flowline Depth V*d = 0.0 0.0

Slope-Based Depth Safety Reduction Factor for Major & Minor (d > 6") Storm R = SUMP SUMP

Max Flow Based on Allowable Depth (Safety Factor Applied) Qd = SUMP SUMP cfs

Resultant Flow Depth at Gutter Flowline (Safety Factor Applied) d = inches

Resultant Flow Depth at Street Crown (Safety Factor Applied) dCROWN = inches

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'

UD-Inlet_v3.14 DP7.xlsm, Q-Allow 12/3/2020, 11:22 AM



Project =

Inlet ID =

 

Design Information (Input) MINOR MAJOR

Type of Inlet Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 3.0 3  

Water Depth at Flowline (outside of local depression) Ponding Depth = 5.6 7.9 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

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

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

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

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

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

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 11.1 27.3 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK) Q PEAK REQUIRED = 9.2 22.2 cfs

INLET IN A SUMP OR SAG LOCATION

PAINT BRUSH HILLS FILING NO. 14

SUMP INLET DP6

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

Override Depths

UD-Inlet_v3.14 DP7.xlsm, Inlet In Sump 12/3/2020, 11:24 AM



Worksheet Protected

Project:

Inlet ID:

 

     Design Flow:  ONLY if already determined through other methods: Minor Storm Major Storm

     (local peak flow for 1/2 of street OR  grass-lined channel): *QKnown = 1.9 22.2 cfs

     * If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.

     Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres

Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

 Slope (ft/ft) Length (ft)

Overland Flow =

Channel Flow =

     Rainfall Information:   Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm

Design Storm Return Period, Tr = years

Return Period One-Hour Precipitation, P1 = inches

C1 =

C2 =

C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =

User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 0.0 0.0 cfs

 

Total Design Peak Flow, Q = 1.9 22.2 cfs

 

<---

FILL IN THIS SECTION 

OR…

FILL IN THE 

SECTIONS BELOW.

<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET 

OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

PAINT BRUSH HILLS FILING NO. 14

SUMP INLET DP7

Site is Urban

Site is Non-Urban

Show Details

Site Type:

Street Inlets

Area Inlets in a Median

Flows Developed For:

UD-Inlet_v3.14 DP8.xlsm, Q-Peak 12/3/2020, 11:17 AM



Project:

Inlet ID:

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb TBACK = 8.0 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 = 17.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.020 ft/ft

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

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

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

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 17.0 17.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 5.6 7.9 inches

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

Maximum Capacity for 1/2 Street based On Allowable Spread Minor Storm Major Storm

Water Depth without Gutter Depression (Eq. ST-2) y = 4.08 4.08 inches

Vertical Depth between Gutter Lip and Gutter Flowline (usually 2") dC = 2.0 2.0 inches

Gutter Depression (dC - (W * Sx * 12)) a = 1.51 1.51 inches

Water Depth at Gutter Flowline d = 5.59 5.59 inches

Allowable Spread for Discharge outside the Gutter Section W (T - W) TX = 15.0 15.0 ft

Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) EO = 0.350 0.350

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

PAINT BRUSH HILLS FILING NO. 14

SUMP INLET DP7

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) EO = 0.350 0.350

Discharge outside the Gutter Section W, carried in Section TX QX = 0.0 0.0 cfs

Discharge within the Gutter Section W (QT - QX) QW = 0.0 0.0 cfs

Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) QBACK = 0.0 0.0 cfs

Maximum Flow Based On Allowable Spread QT = SUMP SUMP cfs

Flow Velocity within the Gutter Section V = 0.0 0.0 fps

V*d Product: Flow Velocity times Gutter Flowline Depth V*d = 0.0 0.0

Maximum Capacity for 1/2 Street based on Allowable Depth Minor Storm Major Storm

Theoretical Water Spread TTH = 17.0 26.6 ft

Theoretical Spread for Discharge outside the Gutter Section W (T - W) TX TH = 15.0 24.6 ft

Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) EO = 0.349 0.220

Theoretical Discharge outside the Gutter Section W, carried in Section TX TH QX TH = 0.0 0.0 cfs

Actual Discharge outside the Gutter Section W, (limited by distance TCROWN) QX = 0.0 0.0 cfs

Discharge within the Gutter Section W (Qd - QX) QW = 0.0 0.0 cfs

Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) QBACK = 0.0 0.0 cfs

Total Discharge for Major & Minor Storm (Pre-Safety Factor) Q = 0.0 0.0 cfs

Average Flow Velocity Within the Gutter Section V = 0.0 0.0 fps

V*d Product: Flow Velocity Times Gutter Flowline Depth V*d = 0.0 0.0

Slope-Based Depth Safety Reduction Factor for Major & Minor (d > 6") Storm R = SUMP SUMP

Max Flow Based on Allowable Depth (Safety Factor Applied) Qd = SUMP SUMP cfs

Resultant Flow Depth at Gutter Flowline (Safety Factor Applied) d = inches

Resultant Flow Depth at Street Crown (Safety Factor Applied) dCROWN = inches

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'
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Project =

Inlet ID =

 

Design Information (Input) MINOR MAJOR

Type of Inlet Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 3.0 3  

Water Depth at Flowline (outside of local depression) Ponding Depth = 5.6 7.9 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

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

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

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

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

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

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 11.1 27.3 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK) Q PEAK REQUIRED = 1.9 22.2 cfs

INLET IN A SUMP OR SAG LOCATION

PAINT BRUSH HILLS FILING NO. 14

SUMP INLET DP7

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

Override Depths

UD-Inlet_v3.14 DP8.xlsm, Inlet In Sump 12/3/2020, 11:19 AM







































Worksheet Protected

Project:

Inlet ID:

 

     Design Flow:  ONLY if already determined through other methods: Minor Storm Major Storm

     (local peak flow for 1/2 of street OR  grass-lined channel): *QKnown = 5.6 20.8 cfs

     * If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.

     Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres

You cannot enter values for Q and use the Q calculator at the same time Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

 Slope (ft/ft) Length (ft)

Overland Flow =

Channel Flow =

     Rainfall Information:   Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm

Design Storm Return Period, Tr = years

Return Period One-Hour Precipitation, P1 = inches

C1 =

C2 =

C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =

User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 0.0 0.0 cfs

 

Total Design Peak Flow, Q = 5.6 20.8 cfs

 

<---

FILL IN THIS SECTION 

OR…

FILL IN THE 

SECTIONS BELOW.

<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET 

OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

PAINT BRUSH HILLS FILING NO. 14

SUMP INLET DP16

Site is Urban

Site is Non-Urban

Show Details

Site Type:

Street Inlets

Area Inlets in a Median

Flows Developed For:

UD-Inlet_v3.14 DP16.xlsm, Q-Peak 12/3/2020, 12:17 PM



Grass Type Limiting Manning's n

A 0.06

B 0.04

C 0.033

D 0.03

E 0.024

Analysis of Trapezoidal Grass-Lined Channel Using SCS Method

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

Manning's n (Leave cell D16 blank to manually enter an n value) n = see details below

Channel Invert Slope SO = 0.0348 ft/ft

Bottom Width B = 2.00 ft

Left Side Slope Z1 = 3.00 ft/ft

Right Side Slope Z2 = 3.00 ft/ft

Check one of the following soil types:

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

            Sandy                            5.0 fps                                   0.50

         Non-Sandy                        7.0 fps                                   0.80

Minor Storm Major Storm

Max. Allowable Top Width of Channel for Minor & Major Storm TMAX = 5.00 6.80 feet

Max. Allowable Water Depth in Channel for Minor & Major Storm dMAX = 0.46 0.78 feet

Maximum Channel Capacity Based On Allowable Top Width Minor Storm Major Storm

Max. Allowable Top Width TMAX = 5.00 6.80 ft

Water Depth d = 0.50 0.80 ft

Flow Area A = 1.75 3.52 sq ft

Wetted Perimeter P = 5.16 7.06 ft

Hydraulic Radius R = 0.34 0.50 ft

Manning's n based on NRCS Vegetal Retardance n = 0.035 0.028

Flow Velocity V = 3.91 6.27 fps

Velocity-Depth Product VR = 1.33 3.13 ft^2/s

Hydraulic Depth D = 0.35 0.52 ft

Froude Number Fr = 1.17 1.54

Max. Flow Based On Allowable Top Width QT = 6.85 22.07 cfs

Maximum Channel Capacity Based On Allowable Water Depth Minor Storm Major Storm

Max. Allowable Water Depth dMAX = 0.46 0.78 feet

Top Width T = 4.76 6.68 feet

Flow Area A = 1.55 3.39 square feet

AREA INLET IN A TRAPEZOIDAL GRASS-LINED CHANNEL

PAINT BRUSH HILLS FILING NO. 14

SUMP INLET DP16

Choose One:

Sandy

Non-Sandy

Flow Area A = 1.55 3.39 square feet

Wetted Perimeter P = 4.91 6.93 feet

Hydraulic Radius R = 0.32 0.49 feet

Manning's n based on NRCS Vegetal Retardance n = 0.036 0.028

Flow Velocity V = 3.63 6.16 fps

Velocity-Depth Product VR = 1.15 3.01 ft^2/s

Hydraulic Depth D = 0.33 0.51 feet

Froude Number Fr = 1.12 1.52

Max. Flow Based On Allowable Water Depth Qd = 5.64 20.84 cfs

Allowable Channel Capacity Based On Channel Geometry Minor Storm Major Storm

MINOR STORM Allowable Capacity is based on Depth Criterion Qallow = 5.64 20.84 cfs

MAJOR STORM Allowable Capacity is based on Depth Criterion dallow = 0.46 0.78 ft

Water Depth in Channel Based On Design Peak Flow

Design Peak Flow Qo = 5.60 20.80 cfs

Water Depth d = 0.46 0.78 feet

Top Width T = 4.75 6.68 feet

Flow Area A = 1.55 3.38 square feet

Wetted Perimeter P = 4.90 6.93 feet

Hydraulic Radius R = 0.32 0.49 feet

Manning's n based on NRCS Vegetal Retardance n = 0.036 0.028

Warning 03 Flow Velocity V = 3.62 6.15 fps

Velocity-Depth Product VR = 1.14 3.00 ft^2/s

Hydraulic Depth D = 0.33 0.51 feet

Warning 04 Froude Number Fr = 1.12 1.52

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'

Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'
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AREA INLET IN A TRAPEZOIDAL GRASS-LINED CHANNEL

PAINT BRUSH HILLS FILING NO. 14

SUMP INLET DP16

Inlet Design Information (Input)

Type of Inlet Inlet Type =

Angle of Inclined Grate (must be <= 30 degrees) θ = 0.10 degrees

Width of Grate W = 3.00 feet

Length of Grate L = 3.00 feet

Open Area Ratio ARATIO = 0.70

Height of Inclined Grate HB = 0.01 feet

Clogging Factor Cf = 0.50

Grate Discharge Coefficient Cd = 0.84

Orifice Coefficient Co = 0.56

Weir Coefficient Cw = 1.79

MINOR MAJOR

Water Depth at Inlet (for depressed inlets, 1 foot is added for depression) d = 1.46 1.78

Grate Capacity as a Weir

Submerged Side Weir Length X = 3.00 3.00 feet

Inclined Side Weir Flow Qws = 16.56 22.32 cfs

Base Weir Flow Qwb = 23.71 31.95 cfs

Interception without Clogging Qwi = 56.83 76.59 cfs

Interception with Clogging Qwa = 28.41 38.29 cfs

Grate Capacity as an Orifice   

Interception without Clogging Qoi = 48.78 53.87 cfs

Interception with Clogging Qoa = 24.39 26.94 cfs

Total Inlet Interception Capacity (assumes clogged condition) Qa = 24.39 26.94 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (> Q PEAK) Bypassed Flow, Qb = 0.00 0.00 cfs

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

Warning 03:  Velocity exceeds USDCM Volume I recommendation.

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

CDOT Type C (Depressed)

UD-Inlet_v3.14 DP16.xlsm, Area Inlet 12/3/2020, 12:18 PM



PR1 Q100= 13.7 CFS
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õ·µµ²á¹ÉÂ²ö́ »»¹»Á² ² ² ² ²² ²

Àº·Á¿»Â¾¾Ã¡ª÷£��²ã ó±óèä ² ² ³Â»̧À́µ²ø»ÁµÂÃ²ù²ã è±úé À́Å¹́»¾

³¿́»»Âµ²ûº̧̧ºÊ ² ² ² ³Àº¾¾üðÂ¶̧±²øÀẤÃ²ý²ã å±éå ¼̧î²

¾µºÉÂÃ²̄²ã ó±óè ¼̧í¼̧ ² ² ²² ²

² ²² ² ² þÂ̧̧ÂÅ²áÂÀ¹ÊÂ̧ÂÀÃ²�²ã ô±ä ¼̧

�̈�©£����¦ª« ²² ² ² ñÇÅÀ́·µ¹¶²ếÅ¹·¾Ã²ÿ²ã ó±�ó ¼̧

²²²²²²²²²²²²²²²²²ª�ª÷£��²²ã ²è±óåîé ² ² ½¹¾¶¿́ÀÁÂÃ²�²ã åå±èú ¶¼¾

á́À̧¹́µµÇ²õ·µµ²ö́ »»¹»Á ²² ² ² øÆÂ±²ÈÂµº¶¹̧ÇÃ²�²ã èó±ó� ¼̧í¾Â¶

Àº·Á¿»Â¾¾Ã²ª²ã ² ó±óèú ² ² ² ²² ²

² ² ² ² ²²²²²²²²É¹ÉÂ²�²¼·µµ²�ëøíø¼·µµï�èóó��²ã² �î±�� ²

² ² ² ² ² ² ² ² ²

² ² ² ² À²ã²½íî ² ²

² ² ² ¿²ã²îÀ²ü²Ç ² ²

² ² ² ² 	ò 
��£��©¡��
�£«� ² ²

² ² ² ² ê²ã²øíá ² ²

² ² ² ² 	��ªª�ª
¡�ù£���¦ª�

² ² ² ² Ä²ã²ëè±ú�í»ïëøïëêîíäïëðèíîï

² ² ² ² È²ã²Äíø² á ²

² ² ² ² ² ² ² ² ²

² ² ² ² ² ² ² ² ²

² ² ² ² ² ² ² ² ²

² ² ² ² ² ² ² ² ²

² ² ² ² ² ² ² ² ²

² ² ² ² ² ² ² ² ²

² ² ² ² ² ² ² ² ²

² ² ² ² ² ² ² ² ²

��·́ ¹̧º»²·¾ÂÅ²¼ºÀ²»í»¼·µµ�²²ª�ª÷£��¡�¡�®��¡¬¡	 �â¡¬�®����®�¡¡¡¡ë¼ºÀ²ó±é²²�²²Çí½²²�²²èï

² ² ² ² ² ² ² ²

² ² ² ² ² ² ² ² ²
PR2 Q100= 65.3 CFS



DP3 Q100= 58.1 CFS



PR3 Q100= 74.0 CFS



PR4 Q100= 2.7 CFS



PR5 Q100= 76.0 CFS
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��������� ¡¢�� ��£¤ ¡�¥¦ §��̈¢����¥©ª  «  ¬­®­ ¬©��ª

¯̄°±²³́µ¶́³·̧¹º±¹»±¼̧½µ¾³¿ÀÁÂ±ÃÂ±³ºÄ±³ÅÁ¿³ÀÁ±ÅÁ́¹µ̧·ÆÂ±Ç

±±±±»¹¿±Ȩ̀ÈÁ½±É¹¿Á±·¾³º±¾³́»±»¶́́

Ê©ª��¢̈��¥©ªËÌÌÍÎÏÐÑÌÒÓÔÕÐÖÌ×ÎÌØÔÕÐÌØÙÚÐÖÛÌÌÜÓÔÝÕÔÓÏ×ÙÎÖÌ×ÎÌÞÐÔÔÙß

Ê©£¢�ª ± ± ± ± §��̈¢����¥©ª ± ±

± ± ± ± ± ± ± ± ±

à̧ÈÁ±¼̧³ÉÁ·Á¿Â±á±â ãä º̧ ± à̧ÈÁ±¼̧³ÉÁ·Á¿Â±á±â ã »·

¼ÁÈ·¾±¹»±ǻ¹æÂ±�±â ãä º̧ ± à̧ÈÁ±ç³Ä̧¶½Â±�±â è »·

±±±±±éÉ¶½·±¾³ÅÁ±Æ±ê±¼ëãì ± ± ± ± ±± ±

± ± ± ± ± ²̧¿µ°±íÁÀÉÁº·±îÁ̧À¾·Â±ï±â ð°ððð »·

ñ¶́́±à̧ÈÁ±ò³ºº̧ºÀ± ± ± ± ±± ±

¿¹¶À¾ºÁ½½Â ©ó¢��±â ð°ðèô ± ± ²Áº·¿³́±õºÀ́ÁÂ±ö±â ð°ðð ¿³Ä̧³º½

²¾³ººÁ́±÷¹··¹É ± ± ± ²¿¹½½øíÁµ·°±õ¿Á³Â±ù±â ô°èä »·ã±

½́¹ÈÁÂ±®±â ð°ðè »·ë»· ± ± ±± ±

± ±± ± ± úÁ··ÁÄ±àÁ¿̧ÉÁ·Á¿Â±�±â û°ô »·

§��̈¢����¥©ª ±± ± ± îÆÄ¿³¶̧́µ±ç³Ä̧¶½Â±ü±â ð°ýð »·

±±±±±±±±±±±±±±±±±©þ©ó¢��±±â ± è ± ± ¼̧½µ¾³¿ÀÁÂ±ÿ±â ãã°û� µ»½

à³¿·̧³́́Æ±ñ¶́́±ò³ºº̧ºÀ ±± ± ± õÅÁ°±ÇÁ́¹µ̧·ÆÂ±�±â �°ãã »·ë½Áµ

¿¹¶À¾ºÁ½½Â±©±â ± ð°ðèô ± ± ± ±± ±

± ± ± ± ±±±±±±±±Ȩ̀ÈÁ±�±»¶́́±�éõëõ»¶́́ì�èðð��±â±èðð°ð� ±

± ± ± ± ± ± ± ± ±

± ± ± ± ¿±â±¼ëã ± ±

± ± ± ¾±â±ã¿±ø±Æ ± ±

± ± ± ± �ï����¢��̈ ����¢ª	 ± ±

± ± ± ± ç±â±õëà ± ±

± ± ± ± �
�©©�©� �ö¢���¥©	

± ± ± ± Ã±â±éè°ä
ëºìéõìéçãëôìéíèëãì

± ± ± ± Ç±â±Ãëõ± à ±

± ± ± ± ± ± ± ± ±

± ± ± ± ± ± ± ± ±

± ± ± ± ± ± ± ± ±

± ± ± ± ± ± ± ± ±

± ± ± ± ± ± ± ± ±

± ± ± ± ± ± ± ± ±

± ± ± ± ± ± ± ± ±

± ± ± ± ± ± ± ± ±

��¶³·̧¹º±¶½ÁÄ±»¹¿±ºëº»¶́́�±±©þ©ó¢�� � �­�� « ��þá «�­�	��­�    é»¹¿±ð°ý±±�±±Æë¼±±�±±èì

± ± ± ± ± ± ± ±

± ± ± ± ± ± ± ± ±
PR7 & PR8 Q100=22.2 CFS
FLOWS SPLIT



PR9 Q100= 117.8 CFS



PR10 & PR11 Q100= 13.7 CFS
FLOW SPLIT



PR12 Q100= 142.5 CFS



PR13 Q100= 14.0 CFS



PR14 Q100= 27.9 CFS



#PR38 Q100= 27.9 CFS



#PR15 Q100= 13.5 CFS



#PR16 Q100= 39.7 CFS



#PR39 Q100= 13.0 CFS



#PR17 Q100= 51.3 CFS



PR18 Q100= 12.4 CFS



PR19 Q100= 24.8 CFS



PR20 Q100= 75.3 CFS



PR21 Q100= 214.5 CFS



PR22 Q100= 27.7 CFS



PR23 Q100= 55.4 CFS



��������� ����	�

��
�

��	���

�����
��
��������������	���������	����������

���������������	�������������� 
�	�! 
�������	�

�! �

!�	��! 
��!��
��
��	�������	�

� �

�	�� 
��!��
��
��	������ ���

"#$%&'()*+#,&-).(&/0%#(1,#2%()3&14#)553&0#6-(40#%0/&1,0%#7%5/#814&100%-#8,409#:5#.0(%1#/5%0+#-00#56%#;%&'()*#;5.&)*
<#=553&0#>-(40#?#@&-).(&/0%#.&13-#(2#A5225/#57#B0A$(409

##
C���D�E

FGHIJGKKLMNOPPMFJQRMNKSTMUGKVWKGISHMGXYMZ[WGIJSX\

]̂_̀ab]̂cdbefĝhbcibjcklhklm
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¯̄°±²³́µ¶́³·̧¹º±¹»±¼̧½µ¾³¿ÀÁÂ±ÃÂ±³ºÄ±³ÅÁ¿³ÀÁ±ÅÁ́¹µ̧·ÆÂ±Ç

±±±±»¹¿±Ȩ̀ÈÁ½±É¹¿Á±·¾³º±¾³́»±»¶́́

Ê©ª��¢̈��¥©ªËÌÌÍÎÏÐÑÌÒÓÔÕÐÖÌ×ÎÌØÔÕÐÌØÙÚÐÖÛÌÌÜÓÔÝÕÔÓÏ×ÙÎÖÌ×ÎÌÞÐÔÔÙß

Ê©£¢�ª ± ± ± ± §��̈¢����¥©ª ± ±

± ± ± ± ± ± ± ± ±

à̧ÈÁ±¼̧³ÉÁ·Á¿Â±á±â ãä º̧ ± à̧ÈÁ±¼̧³ÉÁ·Á¿Â±á±â å »·

¼ÁÈ·¾±¹»±ǽ¹çÂ±�±â åã º̧ ± à̧ÈÁ±è³Ä̧¶½Â±�±â é°å »·

±±±±±êÉ¶½·±¾³ÅÁ±Æ±ë±¼ìéí ± ± ± ± ±± ±

± ± ± ± ± ²̧¿µ°±îÁÀÉÁº·±ïÁ̧À¾·Â±ð±â ä°ñññ »·

ò¶́́±à̧ÈÁ±ó³ºº̧ºÀ± ± ± ± ±± ±

¿¹¶À¾ºÁ½½Â ©ô¢��±â ä°äõñ ± ± ²Áº·¿³́±öºÀ́ÁÂ±÷±â õ°äø ¿³Ä̧³º½

²¾³ººÁ́±ù¹··¹É ± ± ± ²¿¹½½úîÁµ·°±ö¿Á³Â±û±â õü°äý »·é±

½́¹ÈÁÂ±®±â ä°äõ »·ì»· ± ± ±± ±

± ±± ± ± þÁ··ÁÄ±àÁ¿̧ÉÁ·Á¿Â±�±â õñ°õ »·

§��̈¢����¥©ª ±± ± ± ïÆÄ¿³¶̧́µ±è³Ä̧¶½Â±ÿ±â õ°øã »·

±±±±±±±±±±±±±±±±±©�©ô¢��±±â ± ± ± ¼̧½µ¾³¿ÀÁÂ±�±â éýõ°�õ µ»½

à³¿·̧³́́Æ±ò¶́́±ó³ºº̧ºÀ ±± ± ± öÅÁ°±ÇÁ́¹µ̧·ÆÂ±�±â õø°éå »·ì½Áµ

¿¹¶À¾ºÁ½½Â±©±â ± ä°äõñ ± ± ± ±± ±

± ± ± ± ±±±±±±±±Ȩ̀ÈÁ±�±»¶́́±�êöìö»¶́́í�õää��±â± üý°õ� ±

± ± ± ± ± ± ± ± ±

± ± ± ± ¿±â±¼ìé ± ±

± ± ± ¾±â±é¿±ú±Æ ± ±

± ± ± ± �ð�	��¢��̈ ��	�¢ª
 ± ±

± ± ± ± è±â±öìà ± ±

± ± ± ± ���©©�©� 
÷¢���¥©


± ± ± ± Ã±â±êõ°øüìºíêöíêèéìñíêîõìéí

± ± ± ± Ç±â±Ãìö± à ±

± ± ± ± ± ± ± ± ±

± ± ± ± ± ± ± ± ±

± ± ± ± ± ± ± ± ±

± ± ± ± ± ± ± ± ±

± ± ± ± ± ± ± ± ±

± ± ± ± ± ± ± ± ±

± ± ± ± ± ± ± ± ±

± ± ± ± ± ± ± ± ±

��¶³·̧¹º±¶½ÁÄ±»¹¿±ºìº»¶́́�±±©�©ô¢�� � �­�� « ���á «�­�
��­�    ê»¹¿±ä°å±±�±±Æì¼±±�±±õí

± ± ± ± ± ± ± ±

± ± ± ± ± ± ± ± ±

õ°äññññññ

PR24 Q100= 269.3 CFS
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®®̄°±²³́µ³²¶·̧¹°̧º°»·¼́½²¾¿ÀÁ°ÂÁ°²¹Ã°²ÄÀ¾²¿À°ÄÀ³̧́ ·¶ÅÁ°Æ

°°°°º̧¾°Ç·ÇÀ¼°Ȩ̀ ¾À°¶½²¹°½²³º°ºµ³³

É̈©��¡§��¤̈©ÊËËÌÍÎÏÐËÑÒÓÔÏÕËÖÍË×ÓÔÏË×ØÙÏÕÚËËÛÒÓÜÔÓÒÎÖØÍÕËÖÍËÝÏÓÓØÞ

É̈¢¡�© ° ° ° ° ¦��§¡����¤̈© ° °

° ° ° ° ° ° ° ° °

ß·ÇÀ°»·²ÈÀ¶À¾Á°à°á âã ·¹ ° ß·ÇÀ°»·²ÈÀ¶À¾Á°à°á ǟå º¶

»ÀÇ¶½°̧º°æ³̧çÁ°�°á èé ·¹ ° ß·ÇÀ°ê²Ã·µ¼Á°�°á è̄äå º¶

°°°°°ëÈµ¼¶°½²ÄÀ°Å°ì°»íäî ° ° ° ° °° °

° ° ° ° ° ±·¾́̄°ïÀ¿ÈÀ¹¶°ðÀ·¿½¶Á°ñ°á è̄ãòâ º¶

óµ³³°ß·ÇÀ°ô²¹¹·¹¿° ° ° ° °° °

¾̧µ¿½¹À¼¼Á�̈õ¡��°á ã̄ãèâ ° ° ±À¹¶¾²³°ö¹¿³ÀÁ°÷°á ǟòé ¾²Ã·²¹¼

±½²¹¹À³°ø̧¶¶̧È ° ° ° ±¾̧¼¼ùïÀ́¶̄°ö¾À²Á°ú°á ǟòé º¶ä°

¼³̧ÇÀÁ°­°á ã̄ãè º¶íº¶ ° ° °° °

° °° ° ° ûÀ¶¶ÀÃ°ßÀ¾·ÈÀ¶À¾Á°�°á ǖâ º¶

¦��§¡����¤̈© °° ° ° ðÅÃ¾²µ³·́°ê²Ã·µ¼Á°ý°á ã̄þé º¶

°°°°°°°°°°°°°°°°°̈ÿ̈õ¡��°°á ° ° ° »·¼́½²¾¿ÀÁ°�°á äã̄éé º́¼

ß²¾¶·²³³Å°óµ³³°ô²¹¹·¹¿ °° ° ° öÄÀ̄°ÆÀ³̧́ ·¶ÅÁ°�°á é̄äü º¶í¼À́

¾̧µ¿½¹À¼¼Á°̈°á ° ã̄ãèþ ° ° ° °° °

° ° ° ° °°°°°°°°Ç·ÇÀ°�°ºµ³³°�ëöíöºµ³³î�èãã��°á° åò̄å� °

° ° ° ° ° ° ° ° °

° ° ° ° ¾°á°»íä ° °

° ° ° ½°á°ä¾°ù°Å ° °

° ° ° ° �ñ����¡��§�����¡©� ° °

° ° ° ° ê°á°öíß ° °

° ° ° ° �	�̈ �̈̈
��÷¡���¤̈�

° ° ° ° Â°á°ëè̄ü�í¹îëöîëêäíâîëïèíäî

° ° ° ° Æ°á°Âíö° ß °

° ° ° ° ° ° ° ° °

° ° ° ° ° ° ° ° °

° ° ° ° ° ° ° ° °

° ° ° ° ° ° ° ° °

° ° ° ° ° ° ° ° °

° ° ° ° ° ° ° ° °
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PR25 Q100= 20.8 CFS
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PR26 Q100= 287.3 CFS
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STORM 1, 2, 3, 4, 4A, 5, 7 & 9 incl LATERALS INDEX MAP







STORM 1 PROFILE



STORM 2 PROFILE



STORM 3 PROFILE



STORM 3-LAT 1 PROFILE



STORM 3-LAT 2 PROFILE



STORM 3-LAT 3 PROFILE



STORM 3-LAT 4 PROFILE



STORM 4 PROFILE



STORM 4A PROFILE



STORM 5 PROFILE



STORM 5-LAT 1 PROFILE



STORM 7 PROFILE



STORM 9 PROFILE



STORM 8 PIPE RUN INDEX MAP





STORM 8



Contributing 

Basins

Area 

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

**OS1 4.44 0.30 40 177.60

A 0.52 0.18 16 8.32

B 8.31 0.20 20 166.17

B1 0.92 0.16 13 12.00

C 11.50 0.26 32 368.00

D 5.20 0.20 20 104.00

E 0.49 0.90 100 49.00

F 1.61 0.30 40 64.40

G 12.20 0.35 48 585.60

H 10.78 0.35 48 517.44

I 12.74 0.35 48 611.52

Weighted Percent Imperviousness of PBH Filing 14

I 12.74 0.35 48 611.52

J 7.19 0.22 25 179.75

K 0.75 0.36 50 37.50

L 3.37 0.36 50 168.50

M 2.53 0.27 34 86.02

N 6.08 0.20 20 121.62

Totals 88.63 3257.44

Imperviousness 

of PBH 14 36.8



Contributing 

Basins

Area 

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

OS5A 3.66 0.11 5 18.30

OS5B 13.44 0.11 5 67.18

OS5C 29.00 0.30 40 1160.15

A 0.52 0.18 16 8.37

B 8.31 0.20 20 166.17

C 11.80 0.26 32 377.60

D 5.20 0.20 20 103.95

E 0.49 0.90 100 49.04

F 1.61 0.30 40 64.58

G 12.20 0.35 48 585.50

H 10.78 0.35 48 517.45

I 12.74 0.35 48 611.52

Weighted Percent Imperviousness of WQ Pond C

I 12.74 0.35 48 611.52

J 7.19 0.22 25 179.81

K 0.75 0.36 50 37.46

L 3.37 0.36 50 168.56

M 2.53 0.27 34 86.02

N 8.94 0.20 20 178.76

*TT 5.05 0.35 25 126.25

Totals 137.58 4506.69

Imperviousness 

of WQ Pond C 32.8



Project:

Basin ID:

Depth Increment = ft

Watershed Information 7190.09 Top of Micropool -- 0.00 -- -- -- 180 0.004

Selected BMP Type = EDB 7191 -- 0.91 -- -- -- 457 0.010 290 0.007

Watershed Area = 137.58 acres -- 1.91 -- -- -- 14,185 0.326 7,611 0.175

Watershed Length = 3,440 ft -- 2.91 -- -- -- 41,901 0.962 35,654 0.818

Watershed Length to Centroid = 2,149 ft -- 3.91 -- -- -- 61,466 1.411 87,337 2.005

Watershed Slope = 0.025 ft/ft -- 4.91 -- -- -- 72,754 1.670 154,447 3.546

Watershed Imperviousness = 32.80% percent 7196.00 -- 5.91 -- -- -- 81,398 1.869 231,523 5.315

Percentage Hydrologic Soil Group A = 0.0% percent 7197.00 -- 6.91 -- -- -- 86,246 1.980 315,345 7.239

Percentage Hydrologic Soil Group B = 100.0% percent 7198.00 -- 7.91 -- -- -- 92,877 2.132 404,906 9.295

Percentage Hydrologic Soil Groups C/D = 0.0% percent 7199.00 -- 8.91 -- -- -- 98,536 2.262 500,613 11.492

Target WQCV Drain Time = 40.0 hours 7200 -- 9.91 -- -- -- 105,513 2.422 602,637 13.835

Location for 1-hr Rainfall Depths = User Input -- -- -- --

-- -- -- --

-- -- -- --

Optional User Overrides -- -- -- --

Water Quality Capture Volume (WQCV) = 1.834 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 4.664 acre-feet acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 1.19 in.) = 4.688 acre-feet 1.19 inches -- -- -- --

5-yr Runoff Volume (P1 = 1.5 in.) = 7.414 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 9.906 acre-feet 1.75 inches -- -- -- --

25-yr Runoff Volume (P1 = 2 in.) = 13.603 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 16.440 acre-feet 2.25 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.52 in.) = 20.186 acre-feet 2.52 inches -- -- -- --

500-yr Runoff Volume (P1 = 3.14 in.) = 27.480 acre-feet inches -- -- -- --

Approximate 2-yr Detention Volume = 3.368 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 4.783 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 6.844 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 7.840 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 8.251 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 9.664 acre-feet -- -- -- --

-- -- -- --

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

Zone 1 Volume (WQCV) = 1.834 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 2.831 acre-feet -- -- -- --

Zone 3 Volume (100-year - Zones 1 & 2) = 5.000 acre-feet -- -- -- --

Total Detention Basin Volume = 9.664 acre-feet -- -- -- --

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

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

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

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

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

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

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

After providing required inputs above including 1-hour rainfall

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

the embedded Colorado Urban Hydrograph Procedure.

Volume 

(ft 3)

Volume 

(ac-ft)

Area 

(acre)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional 

Override 

Area (ft 2)

Length 

(ft)

Optional 

Override 

Stage (ft)

Stage

(ft)

Stage - Storage

Description

Area 

(ft 2)

Width 

(ft)

Paint Brush Hills Filing No.14

FSD Pond C

MHFD-Detention, Version 4.03 (May 2020)

Example Zone Configuration (Retention Pond)

MHFD-Detention_v4 03.xlsm, Basin 12/7/2020, 9:14 AM



  Project:

  Basin ID:

Estimated Estimated

Stage (ft) Volume (ac-ft) Outlet Type

Zone 1 (WQCV) 3.79 1.834 Orifice Plate

Zone 2 (EURV) 5.56 2.831 Orifice Plate

Zone 3 (100-year) 8.09 5.000 Weir&Pipe (Restrict)

Total (all zones) 9.664

User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain

Underdrain Orifice Invert Depth = ft (distance below the filtration media surface) Underdrain Orifice Area = ft
2

Underdrain Orifice Diameter = inches Underdrain Orifice Centroid = feet

User Input:  Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate

Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 4.597E-02 ft
2

Depth at top of Zone using Orifice Plate = 5.56 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet

Orifice Plate: Orifice Vertical Spacing = 22.20 inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = 6.62 sq. inches (use rectangular openings) Elliptical Slot Area = N/A ft
2

User Input:  Stage and Total Area of Each Orifice Row (numbered from lowest to highest)

Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)

Stage of Orifice Centroid (ft) 0.00 1.85 3.71

Orifice Area (sq. inches) 6.62 6.62 6.62

Row 9 (optional) Row 10 (optional) Row 11 (optional) Row 12 (optional) Row 13 (optional) Row 14 (optional) Row 15 (optional) Row 16 (optional)

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

User Input:  Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice

Not Selected Not Selected Not Selected Not Selected

Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A ft
2

Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A feet

Vertical Orifice Diameter = N/A N/A inches

User Input:  Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir (and No Outlet Pipe) Calculated Parameters for Overflow Weir

grate Zone 3 Weir Not Selected Zone 3 Weir Not Selected

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.03 (May 2020)

Paint Brush Hills Filing No.14

FSD Pond C

Example Zone Configuration (Retention Pond)

grate Zone 3 Weir Not Selected Zone 3 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 5.57 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 5.57 N/A feet

Overflow Weir Front Edge Length = 8.50 N/A feet Overflow Weir Slope Length = 2.90 N/A feet

Overflow Weir Grate Slope = 0.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 1.37 N/A

Horiz. Length of Weir Sides = 2.90 N/A feet Overflow Grate Open Area w/o Debris = 17.26 N/A ft
2

Overflow Grate Open Area % = 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 8.63 N/A ft
2

Debris Clogging % = 50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate

Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Selected

Depth to Invert of Outlet Pipe = 0.25 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 12.57 N/A ft
2

Outlet Pipe Diameter = 48.00 N/A inches Outlet Orifice Centroid = 2.00 N/A feet

Restrictor Plate Height Above Pipe Invert = 48.00 inches Half-Central Angle of Restrictor Plate on Pipe = 3.14 N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway

Spillway Invert Stage= 8.97 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.87 feet

Spillway Crest Length = 96.00 feet Stage at Top of Freeboard = 10.84 feet

Spillway End Slopes = 8.33 H:V Basin Area at Top of Freeboard = 2.42 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 13.83 acre-ft

Max Ponding Depth of Target Storage Volume = 8.96 feet Discharge at Top of Freeboard = 384.56 cfs

Routed Hydrograph Results

Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year

One-Hour Rainfall Depth (in) = N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52 3.14

CUHP Runoff Volume (acre-ft) = 1.834 4.664 4.688 7.414 9.906 13.603 16.440 20.186 27.480

Inflow Hydrograph Volume (acre-ft) = N/A N/A 4.688 7.414 9.906 13.603 16.440 20.186 27.480

CUHP Predevelopment Peak Q (cfs) = N/A N/A 13.4 37.5 57.3 104.5 131.2 167.6 233.6
OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A

Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.10 0.27 0.42 0.76 0.95 1.22 1.70

Peak Inflow Q (cfs) = N/A N/A 56.0 90.7 117.3 170.5 205.3 248.0 333.2

Peak Outflow Q (cfs) = 0.8 1.2 1.2 22.6 42.3 66.5 78.0 92.8 226.2

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.6 0.7 0.6 0.6 0.6 1.0

Structure Controlling Flow = Plate Plate Plate Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Spillway

Max Velocity through Grate 1 (fps) = N/A N/A N/A 1.2 2.4 3.8 4.4 5.3 5.7

Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A

Time to Drain 97% of Inflow Volume (hours) = 38 67 68 70 68 65 63 61 57

Time to Drain 99% of Inflow Volume (hours) = 40 71 72 75 74 73 72 71 69

Maximum Ponding Depth (ft) = 3.79 5.56 5.43 6.14 6.50 7.29 7.95 8.96 9.53

Area at Maximum Ponding Depth (acres) = 1.36 1.80 1.77 1.89 1.93 2.04 2.14 2.27 2.36

Maximum Volume Stored (acre-ft) = 1.839 4.673 4.423 5.747 6.417 8.002 9.380 11.583 12.925

 

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).

MHFD-Detention_v4 03.xlsm, Outlet Structure 12/1/2020, 4:00 PM



COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1Vert Orifice 2

Count_Underdrain = 0 0.11(diameter = 3/8 inch) 2 1 1

Count_WQPlate = 1 0.14(diameter = 7/16 inch)

Count_VertOrifice1 = 0 0.18(diameter = 1/2 inch) Outlet Plate 1 Outlet Plate 2 Drain Time Message Boolean

Count_VertOrifice2 = 0 0.24(diameter = 9/16 inch) 4 1 5yr, <72hr 0

Count_Weir1 = 1 0.29(diameter = 5/8 inch) >5yr, <120hr 0

Count_Weir2 = 0 0.36(diameter = 11/16 inch) Max Depth Row

Count_OutletPipe1 = 1 0.42(diameter = 3/4 inch) WQCV 380 Watershed Constraint Check

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 544 Slope 0.025

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 557 Shape 1.97

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 615

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 651 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 730 0.87

WQ Plate Flow at 100yr depth = 1.76 0.97(diameter = 1-1/8 inches) 50 Year 796

CLOG #1= 35% 1.08(diameter = 1-3/16 inches) 100 Year 897 1 Z1_Boolean

Cdw #1 = 1.15 1.20(diameter = 1-1/4 inches) 500 Year 954 1 Z2_Boolean

Cdo #1 = 1.07 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.000 1.45(diameter = 1-3/8 inches) Opening Message

CLOG #2= 0% 1.59(diameter = 1-7/16 inches) Draintime Running

Cdw #2 = #VALUE! 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)

Cdo #2 = #VALUE! 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 0 0 1

Overflow Weir #2 Angle = #VALUE! 2.03(diameter = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean

Underdrain Q at 100yr depth = 0.00 2.20(diameter = 1-11/16 inches) Overflow Weir 1 1 1 0 Max Depth

VertOrifice1 Q at 100yr depth = 0.00 2.36(diameter = 1-3/4 inches) Overflow Weir 2 0 0 0 500yr Depth

VertOrifice2 Q at 100yr depth = 0.00 2.54(diameter = 1-13/16 inches) Outlet Pipe 1 1 1 1 Freeboard

2.72(diameter = 1-7/8 inches) Outlet Pipe 2 0 0 1 Spillway

Count_User_Hydrographs 0 2.90(diameter = 1-15/16 inches) 0 Spillway Length

CountA_3 (EURV & 100yr) = 1 3.09(diameter = 2 inches) FALSE Time Interval

CountA_4 (100yr Only) = 1 3.29(use rectangular openings) Button Visibility Boolean

COUNTA_5 (FSD Weir Only)= 0 0 WQCV Underdrain

COUNTA_6 (EURV Weir Only)= 1 1 WQCV Plate

0 EURV-WQCV Plate

Outlet1_Pulldown_Boolean 0 EURV-WQCV VertOriice

Outlet2_Pulldown_Boolean 1 Outlet 90% Qpeak

Outlet3_Pulldown_Boolean 0 Outlet Undetained

0 Weir Only 90% Qpeak

MHFD-Detention, Version 4.00 (December 2019)
DETENTION BASIN OUTLET STRUCTURE DESIGN
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Stormwater Facility Name:

Facility Location & Jurisdiction:

User Input: Watershed Characteristics User Defined User Defined User Defined User Defined

Watershed Slope = 0.025 ft/ft Stage [ft] Area [ft^2] Stage [ft] Discharge [cfs]

Watershed Length = 3440 ft 0.00 180 0.00 0.00

Watershed Area = 137.58 acres 0.91 457 0.91 0.00

Watershed Imperviousness = 32.8% percent 2.00 14,185 2.00 0.00

Percentage Hydrologic Soil Group A = 0.0% percent 3.00 41,901 3.00 0.01

Percentage Hydrologic Soil Group B = 100.0% percent 4.00 61,466 4.00 0.05

Percentage Hydrologic Soil Groups C/D = 0.0% percent 5.00 72,754 5.00 0.50

6.00 81,398 6.00 22.50

User Input 17 7.00 86,246 7.00 35.30

8.00 92,877 8.00 150.00

9.00 98,536 9.00 180.00   

10.00 105,513 10.00 307.00

WQCV Treatment Method = 40.00 hours

Stormwater Detention and Infiltration Design Data Sheet

Pond C

Paint Brush Hills Filing No. 14, Londonderry Drive, El Paso County / El Paso County

Location for 1-hr Rainfall Depths (use dropdown):

Workbook Protected Worksheet Protected

User Input

Extended Detention

After completing and printing this worksheet to a pdf, go to:

https://maperture.digitaldataservices.com/gvh/?viewer=cswdif

create a new stormwater facility, and 

attach the pdf of this worksheet to that record.

Routed Hydrograph Results

Design Storm Return Period = WQCV 2 Year 5 Year 10 Year 50 Year 100 Year

One-Hour Rainfall Depth = 0.53 1.19 1.50 1.75 2.25 2.52 in

Calculated Runoff Volume = 1.834 3.720 6.657 9.301 16.738 20.491 acre-ft

OPTIONAL Override Runoff Volume = acre-ft

Inflow Hydrograph Volume = 1.833 3.719 6.650 9.300 16.729 20.487 acre-ft

Time to Drain 97% of Inflow Volume = >116 >116 >116 >116 >116 >116 hours

Time to Drain 99% of Inflow Volume = >116 >116 >116 >116 >116 >116 hours

Maximum Ponding Depth = 3.86 5.05 6.00 6.92 8.13 8.93 ft

Maximum Ponded Area = 1.35 1.68 1.87 1.97 2.15 2.25 acres

Maximum Volume Stored = 1.817 3.627 5.321 7.073 9.584 11.330 acre-ft

SDI-Pond C.xlsm, Design Data 12/16/2020, 4:21 PM



WQCV_Trigger = 1

RunOnce= 1

CountA= 1

Draintime Coeff= 1.0

Stormwater Detention and Infiltration Design Data Sheet
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C 3.00 L (ft) H (ft) Q (cfs) C 3.00 Z (ft) H (ft) Q (cfs) 

L 96.00 ft 0.0 0.0 288.0 Z 8.33 ft 0.0 0.0 10.0

H 1.00 ft H 1.00 ft 

Q cfs Q cfs

307.99Total Q

Paint Brush Hills Filing No.14

EMERGENCY SPILLWAY CALCULATIONS FSD POND C

Horizontal Broad-Crested Weir (Eqn 12-20 UDFCD) Sloping Broad-Crested Weir (Eqn 12-21 UDFCD)
Variable Solve For Variable Solve For 
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POND C SPILLWAY RUNDOWN









LOW FLOW TRICKLE CHANNEL
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DP1 EXISTING SWALE Q100= 13.7 CFS

SEE TABLE 10-4 FOR MAXIMUM PERMISSIBLE
VELOTIES FOR EARTHEN CHANNELS WITH
VARIED GRASS LININGS AND SLOPES
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DP3 NATURAL CHANNEL Q 100=65.3 cfs
SEE SC150 TURF REINFORCEMENT MAT
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DP16 PROPOSED SWALE Q100= 20.8 CFS

SEE TABLE 10-4 FOR MAXIMUM PERMISSIBLE
VELOTIES FOR EARTHEN CHANNELS WITH
VARIED GRASS LININGS AND SLOPES
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PAINT BRUSH HILLS FILING NO. 14

COUNTY OF EL PASO, STATE OF COLORADO

PROPOSED DRAINAGE MAP

MARCH 2021

CIVIL CONSULTANTS, INC.

20 BOULDER CRESCENT, SUITE 110
COLORADO SPRINGS, CO  80903
PHONE: 719.955.5485

dsdlaforce
Callout
Revise reference to "Final Drainage Report for Paint Brush Hills Filing 13E" dated Sep 2018.  
See PCD File No SF189 for the approved report.  Update any reference values that may have changed from the preliminary to the the final drainage report 

Unresolved.  The note still references the PDR

dsdlaforce
Highlight

dsdlaforce
Highlight



Draiange V_3.pdf Markup Summary

Subject: Text Box
Page Label: 1
Lock: Unlocked
Author: dsdlaforce
Date: 3/15/2021 10:16:06 AM
Status: 
Color: 
Layer: 
Space: 

Since this is a combined PDR/FDR.  Address the
review 2 comments to the drainage report
uploaded with the final plat application.

dsdlaforce (11)

Subject: Callout
Page Label: 9
Lock: Unlocked
Author: dsdlaforce
Date: 3/15/2021 10:17:59 AM
Status: 
Color: 
Layer: 
Space: 

100% of the development site must be treated for
water quality.  Provide permanent stormwater
quality control measure for basin B.

Review 2. Unresolved.    See ECM Appendix I
Section I.7.1.B and Section I.7.1.C.1.a for
exclusion from permanent WQ.  Update the
narrative to explain/identify the relevant exclusion
from permanent water quality.  If no exclusion is
applicable then original comment remains.

Review 3. Unresolved.  Contact the review
engineer (Gilbert LaForce)  if you require
clarification regarding review 2 comments.  Update
narrative to identify the specific criteria (See ECM
I.7.1.C.1.a.) that allows exclusion from permanent
WQ for this particular subbasin and include
justification in the narrative. In the narrative identify
basin B1's percentage of the subdivision.

Subject: Image
Page Label: 9
Lock: Unlocked
Author: dsdlaforce
Date: 3/15/2021 10:18:06 AM
Status: 
Color: 
Layer: 
Space: 

Subject: Image
Page Label: 9
Lock: Unlocked
Author: dsdlaforce
Date: 3/15/2021 10:20:13 AM
Status: 
Color: 
Layer: 
Space: 

1 

Since this is a combined
PDR/FDR.  Address the
review 2 comments to the
drainage report uploaded
with the final plat application.
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Basin B, 8.31 acres, (Q5=5.6 cfs, Q100=20.8 cfs), consists of the backyards of proposed single family 
residential lots. Minimal improvements to the backyards will be implemented. Surface runoff will be 
collected by a 2’ wide swale (see Table 10-4 in appendix) to DP16 a CDOT type C inlet. The intercepted 
flow will be routed east via a 30” RCP pipe (PR25, Q5=5.6 cfs, Q100=20.8 cfs). The cumulative flows from 
PR24 and PR25 will combine and be routed south to a proposed 66” RCP pipe (PR26, Q5=103.6 cfs, 
Q100=287.2 cfs) which will outfall into a proposed concrete lined forebay in Pond C.  

 

Basin N, 8.94 acres, (Q5=6.2 cfs, Q100=23.0 cfs), consists of backyards of proposed single family 
residential lots, backyards of existing residential lots from Paint Brush Hills Filing No. 12 and existing 
Pond C. The combined surface runoff and PR26 will be collected at DP17 (existing Pond C, Q5=108.8 cfs, 
Q100=306.5 cfs). The existing Pond C will require modifications in order to function as an Full Spectrum 
Extended Detention Basin (EDB). These modifications will be addressed in the Street and Storm Sewer 
Construction drawings for Paint Brush Hills Filing No. 14. The proposed Detention Pond C functions to 
provide full spectrum detention and water quality for runoff calculated onsite and offsite flows. The pond 
is designed to treat approx 137.6 acres, and provide 1.839 ac-ft of WQCV storage, 4.673 ac-ft of EURV 
and 11.583 ac-ft of 100-year storage.  The forebay, trickle channel micropool, outlet structure and pipe 
have been designed per the UDFCD manual using the MHFD Detention v4.03 workbook. The detention 
pond will be private and shall be maintained by the Paint Brush Hills Metropolitan District.  Access shall 
be granted to the owner and El Paso County for maintenance of the private detention pond. A private 
maintenance agreement document shall accompany the submittal. In the event of clogging of the outlet 
structure, flows at DP17 will over top the emergency spillway and outfall onto an existing swale, as it 
previously was designed. Per the Paint Brush Hills Filing No. 12 Construction Plans, an existing 20’ x 20’ 
rip rap pad (D50 = 18”) has been constructed and is in general conformance with the present release rate. 
The existing riprap pad will dissipate energy and prevent local scour at the outlet. The peak release rate 
from Pond C (#PR27, Q5=22.6 cfs and Q100=92.8cfs ~an existing 48" RCP) outfalls into an existing 
swale. The flows exiting the site are less than the flows as stated in the MDDP of Q5=22 cfs and 
Q100=161 cfs. The proposed discharge from the subject site will not adversely affect the downstream 
infrastructure or affect water quality.  

 
Basin Tributary to Adjacent Property to the West   

 
Basin B1, 0.92 acres, (Q5=0.6 cfs, Q100=2.4 cfs), consists of portions of two backyards of proposed single 
family residential lots and an upstream natural swale. Roof drains from the residential structures shall be 

100% of the development site must be treated for water quality.
 Provide permanent stormwater quality control measure for
basin B.

Review 2 . Unresolved.    See ECM Appendix I Section
I.7.1.B and Section I.7.1.C.1.a for exclusion from permanent
WQ.  Update the narrative to explain/identify the relevant
exclusion from permanent water quality.  If no exclusion is
applicable then original comment remains.

Review 3. Unresolved.  Contact the review engineer
(Gilbert LaForce)  if you require clarification regarding
review 2 comments.  Update narrative to identify the
specific criteria (See ECM I.7.1.C.1.a.) that allows exclusion
from permanent WQ for this particular subbasin and
include justification in the narrative. In the narrative
identify basin B1's percentage of the subdivision.
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al lots and an upstream natural swale. Roof drains from the residential structures shall be 

 
Basin M, 2.53 acres, (Q5=2.6 cfs, Q100=7.8 cfs), consists of proposed single family residential lots 
proposed local residential streets.  Flowby from DP9, DP11, DP12 and surface runoff from Basin M 
be routed via curb and gutter to DP13 (Q5=2.1 cfs, Q100=21.3 cfs). See Basin C for discussion
intercepted flow.   
 

Basin OS5A, 3.7 acres, (Q5=1.5 cfs, Q100=8.4 cfs), consist of existing developed 3.5-acre properties and
streets.   Runoff produced by the offsite area, will sheet flow onto Basin C which will be routed via side
lot swales and curb and gutter to DP14. 
 
Basin C, 11.8 acres, (Q5=9.2 cfs, Q100=28.6 cfs), consists of proposed single family residential lots 
proposed local residential streets.  Surface runoff is routed via curb and gutter to DP14 (Q5=10.3 
Q100=34.8 cfs). The combined flows from DP13 and DP14 will be captured by proposed dual 20’ Typ
sump inlets at DP15 (Q5=12.3 cfs, Q100=55.4 cfs). The intercepted flow will be routed south via a 30” R
pipe (PR22, Q =6.1 cfs, Q =27.7 cfs per side ) and then south to a proposed 36” RCP pipe (PR
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Submittal 2 proposes a swale along the rear of the
lots 7 through 18  to address review 1 comment. 
However, this swale is conveying up to 20 cfs
across multiple lots,  locate the swale within a tract
and identify who is responsible for maintenance. 
As designed, homeowners will install fencing that
would impede flow.
Unresolved.  Update narrative to describe the
mitigation proposed.
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Update to match the four-step listed in ECM
Appendix I Section I.7.2.

Review 2. Unresolved. Read Step 4 and revise the
narrative appropriately.  See snippet below.

Review 3. Unresolved.  Contact the review
engineer if you require clarification.  Attached is a
snippet from a similar project with no planned
industrial or commercial site.  If there are
specialized BMPs, then update the narrative to
describe said BMPs.
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Basin M, 2.53 acres, (Q5=2.6 cfs, Q100=7.8 cfs), consists of proposed single family residential lots and 
proposed local residential streets.  Flowby from DP9, DP11, DP12 and surface runoff from Basin M will 
be routed via curb and gutter to DP13 (Q5=2.1 cfs, Q100=21.3 cfs). See Basin C for discussion of 
intercepted flow.   
 

Basin OS5A, 3.7 acres, (Q5=1.5 cfs, Q100=8.4 cfs), consist of existing developed 3.5-acre properties and 
streets.   Runoff produced by the offsite area, will sheet flow onto Basin C which will be routed via side 
lot swales and curb and gutter to DP14. 
 
Basin C, 11.8 acres, (Q5=9.2 cfs, Q100=28.6 cfs), consists of proposed single family residential lots and 
proposed local residential streets.  Surface runoff is routed via curb and gutter to DP14 (Q5=10.3 cfs, 
Q100=34.8 cfs). The combined flows from DP13 and DP14 will be captured by proposed dual 20’ Type R 
sump inlets at DP15 (Q5=12.3 cfs, Q100=55.4 cfs). The intercepted flow will be routed south via a 30” RCP 
pipe (PR22, Q5=6.1 cfs, Q100=27.7 cfs per side ) and then south to a proposed 36” RCP pipe (PR23, 
(Q5=12.3 cfs, Q100=55.4 cfs). The combined flows from PR21 and PR23 will be routed south to a 
proposed 60” RCP pipe (PR24, Q5=98.8 cfs, Q100=269.2 cfs) which will ultimately outfall into a proposed 
concrete lined forebay in Pond C.  

 

Basin B, 8.31 acres, (Q5=5.6 cfs, Q100=20.8 cfs), consists of the backyards of proposed single family 
residential lots. Minimal improvements to the backyards will be implemented. Surface runoff will be 
collected by a 2’ wide swale (see Table 10-4 in appendix) to DP16 a CDOT type C inlet. The intercepted 
flow will be routed east via a 30” RCP pipe (PR25, Q5=5.6 cfs, Q100=20.8 cfs). The cumulative flows from 
PR24 and PR25 will combine and be routed south to a proposed 66” RCP pipe (PR26, Q5=103.6 cfs, 
Q100=287.2 cfs) which will outfall into a proposed concrete lined forebay in Pond C.  

 

Basin N, 8.94 acres, (Q5=6.2 cfs, Q100=23.0 cfs), consists of backyards of proposed single family 
residential lots, backyards of existing residential lots from Paint Brush Hills Filing No. 12 and existing 

Submittal 2 proposes a swale along the rear of the lots 7
through 18  to address review 1 comment.  However, this
swale is conveying up to 20 cfs across multiple lots,  locate the
swale within a tract and identify who is responsible for
maintenance.  As designed, homeowners will install fencing
that would impede flow.
Unresolved.  Update narrative to describe the mitigation
proposed.

effective date December 7, 2018. A FIRM Panel is included in the Appendix. 

 

DRAINAGE CRITERIA 

 
This drainage analysis has been prepared in accordance with the current El Paso County Drainage 

Criteria Manual and where applicable the City of Colorado Springs DCM Volume 1 dated May 2014 

effective January 2015.   Hydrologic calculations were performed to determine runoff quantities for the 

5-year and 100-year frequency storms for developed conditions using the Rational Method as required 

for basins having areas less than 130 acres (in accordance with Chapter 6 of the City of Colorado Springs 

DCM Volume 1).  Full spectrum detention facilities have been designed in accordance with Section 

3.2.1. of Chapter 13 of the City of Colorado Springs DCM Volume 1, dated May 2014, effective January 

31, 2015 and Urban Drainage and Flood Control District Manuals dated January 2016.   

 

FOUR STEP PROCESS 

 

Step1 Employ Runoff Reduction Practices – Approx. 3.68 acres of proposed land (pervious surface) 
within the project has been set aside for an EDB facility.  Also roof drains will be directed to 
landscaped areas to minimize direct connection of impervious surfaces. The two lots at the northwest 
corner of the site will have roof drains directed to the front of the lot.  

Step 2 Stabilize Drainageways – The site outfall at Design Point 1is upstream of an existing Pond D. A low 
tailwater riprap basin will dissipated energy and velocities to allow seed grasses to take hold and 
avoid erosion.  Existing Pond D ultimately will outfall to the Falcon Drainage Basin. The site outfall 
at Design Point 17 (existing Pond C) is upstream of the Falcon Drainage Basin. A riprap basin will 
dissipated energy and velocities to avoid erosion of existing grasses. This outfall is existing and the 
flows have been restricted to less than existing conditions. It is not anticipated to have negative effect 
on the downstream drainageway.  

Step 3 Provide Water Quality Capture Volume – The existing Pond C will be retrofitted to an Full 
Spectrum Extended Drainage Basin and will provide WQCV. 

Step4 Consider Need for Industrial and Commercial BMP's – This submittal provides a Preliminary 
Grading and Erosion Control plan. A Final GEC plan with BMP’s in place shall be required with a 
Final Plat and Site Development applications. The proposed project will use silt fence, a vehicle 
tracking control pad, a concrete washout area, mulching and reseeding to mitigate the potential 
for erosion across the site.  

 

EXISTING DRAINAGE CONDITIONS 

 
The Paint Brush Hills Filing No. 14 site consists of 88.631 acres and is situated in the Falcon Drainage 
Basin with Chico Creek as receiving waters. This site was studied as part of the “Master Development 
Drainage Plan for Falcon Hills Development (MDDP)” prepared by Kiowa Engineering Corporation, 
approved November 2002.  More recently the site was studied in the “Final Drainage Report for Paint 

Update to match the four-step listed in ECM
Appendix I Section I.7.2.

Review 2. Unresolved. Read Step 4 and revise
the narrative appropriately.  See snippet below.

Review 3. Unresolved.  Contact the review
engineer if you require clarification.  Attached
is a snippet from a similar project with no
planned industrial or commercial site.  If there
are specialized BMPs, then update the
narrative to describe said BMPs.

 

HYDRAULIC CALCULATIONS 
 
Hydraulic calculations were estimated using the Manning's Formula and the methods described in the El 
Paso County Storm Drainage Design Criteria manual. The relevant data sheets are included in the 
appendix of this report. 

 
FLOODPLAIN STATEMENT 

 

No portion of this site is within a designated F.E.M.A. floodplain as determined by the Federal 
Emergency Management Agency (FEMA) Flood Insurance Rate Map (FIRM) Panel No. 08041C0535 G, 
effective date December 7, 2018. A FIRM Panel is included in the Appendix. 

 

DRAINAGE CRITERIA 

 
This drainage analysis has been prepared in accordance with the current El Paso County Drainage 

Criteria Manual and where applicable the City of Colorado Springs DCM Volume 1 dated May 2014 

effective January 2015.   Hydrologic calculations were performed to determine runoff quantities for the 

5-year and 100-year frequency storms for developed conditions using the Rational Method as required 

for basins having areas less than 130 acres (in accordance with Chapter 6 of the City of Colorado Springs 

DCM Volume 1).  Full spectrum detention facilities have been designed in accordance with Section 

3.2.1. of Chapter 13 of the City of Colorado Springs DCM Volume 1, dated May 2014, effective January 

31, 2015 and Urban Drainage and Flood Control District Manuals dated January 2016.   

 

FOUR STEP PROCESS 

 

Step1 Employ Runoff Reduction Practices – Approx. 3.68 acres of proposed land (pervious surface) 
within the project has been set aside for an EDB facility.  Also roof drains will be directed to 
landscaped areas to minimize direct connection of impervious surfaces. The two lots at the northwest 
corner of the site will have roof drains directed to the front of the lot.  

Step 2 Stabilize Drainageways – The site outfall at Design Point 1is upstream of an existing Pond D. A low 
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on the downstream drainageway.  
p 3 Provide Water Quality Capture Volume – The existing Pond C will be retrofitted to an Full 

Spectrum Extended Drainage Basin and will provide WQCV. 
p4 Consider Need for Industrial and Commercial BMP's – This submittal provides a Preliminary 

Grading and Erosion Control plan. A Final GEC plan with BMP’s in place shall be required with a 
Final Plat and Site Development applications. The proposed project will use silt fence, a vehicle 
tracking control pad, a concrete washout area, mulching and reseeding to mitigate the potential 
for erosion across the site.  

XISTING DRAINAGE CONDITIONS 

e Paint Brush Hills Filing No. 14 site consists of 88.631 acres and is situated in the Falcon Drainage 
sin with Chico Creek as receiving waters. This site was studied as part of the “Master Development 
ainage Plan for Falcon Hills Development (MDDP)” prepared by Kiowa Engineering Corporation, 
proved November 2002.  More recently the site was studied in the “Final Drainage Report for Paint 
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Revise reference to "Final Drainage Report for
Paint Brush Hills Filing 13E" dated Sep 2018.  
See PCD File No SF189 for the approved report. 
Update any reference values that may have
changed from the preliminary to the the final
drainage report 

Unresolved.  The note still references the PDR

CIVIL CONSULTANTS, INC.

20 BOULDER CRES
COLORADO SPRIN
PHONE: 719.955.5

Revise reference to "Final Drainage Report for Paint Brush Hills
Filing 13E" dated Sep 2018.  
See PCD File No SF189 for the approved report.  Update any
reference values that may have changed from the preliminary to
the the final drainage report 

Unresolved.  The note still references the PDR
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