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FINAL DRAINAGE REPORT  

FOR 

PAINT BRUSH HILLS FILING NO. 14 
 

DRAINAGE PLAN STATEMENTS 

 

 
ENGINEERS STATEMENT 

 

The attached drainage plan and report was prepared under my direction and supervision and are correct to 
the best of my knowledge and belief.  Said drainage report has been prepared according to the criteria 
established by the County for drainage reports and said report is in conformity with the master plan of the 
drainage basin. I accept responsibility for any liability caused by any negligent acts, errors or omissions 
on my part in preparing this report.  

 
 
 
  ____________________________________ 

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

 
 

DEVELOPER’S STATEMENT 

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

and plan. 
 
 
 BY:___________________________________ 

 
 

TITLE:__________________________  

DATE:__________________________ 
 
 

ADDRESS: The Landhuis Company  
212 N. Wahstach Ave, Suite 301 
Colorado Springs, CO 80903 

 
EL PASO COUNTY'S STATEMENT  

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

 

 

BY:______________________________ DATE:___________________ 
  Jennifer Irvine, P.E. 

 County Engineer/ECM Administrator 

 

CONDITIONS 
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FINAL DRAINAGE REPORT  

FOR 

PAINT BRUSH HILLS FILING NO. 14  
 

PURPOSE 
 
This document is intended to serve as the 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 Paint 
Brush Hills Filing No. 13E is planned along the east boundary of the site. On the west property line are 
two rural and undeveloped parcels. Flows are 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 
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Rational Method was used to estimate stormwater runoff anticipated from design storms with 5-year and 

100-year recurrence intervals. 

 

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 F, 
effective date March 17, 1997 and revised to reflect LOMR, 12-08-O579P, dated February 28, 2013. An 
annotated 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. 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 100 acres. 

 

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. 

Step 2 Implement BMP’s that provide a water quality capture volume with slow release – An existing 
storm water quality facility will be re-designed to provide WQCV and Detention.  

Step 3 Stabilize streams – The site is not directly adjacent to any main branch within the Falcon Drainage 
Basin and Chico Creek receiving waters; however it does discharges into smaller up-gradient un-
named tributaries.  The developed discharge from the site is anticipated to be less that existing and 
therefore is not anticipated to have negative effects on downstream drainage ways.  A minor amount 
of frequent discharge to the downstream tributaries should be of benefit by providing water to 
existing wetlands vegetation which provides habitat and functions to stabilize the existing channel 
banks and channel bed. 

Step4 Consider site specific and other source control BMP’s – This submittal provides a final grading 
and erosion control plan with BMP”s in place. The proposed project will use silt fence, a vehicle 
tracking control pad, 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 
Brush Hills-Phase 2 (Filing No. 13,( FDRPBH-PH2-13))”, prepared by Classic Consulting Engineers and 
Surveyors, submitted on rev. June 2008.  
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Existing drainage of the onsite 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=3.5 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 as a 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.   

 

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 adjacent 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 more 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 "“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. The ** before a 

basin callout denotes a revision to PDRPBH13E. 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 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.  
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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 
swale that carries flows south to DP3. 
  
Basin A, 0.52 acres, (Q5=0.4 cfs, Q100=1.4 cfs), consists of a proposed landscaped Tract. Cumulative 
developed flows within the Basin A and offsite Basin OS5C are routed as surface runoff via a proposed 4’ 
wide swale to DP3 (Q5=25.2 cfs, Q100=56.8 cfs). Surface runoff at DP3 will be collected and conveyed via 
a 36” RCP FES and 36” RCP pipe (PR2) to DP4. In the event of clogging or total FES failure, flows at 
DP3 will over top the embankment and be routed via a proposed 4’ swale, within a 20’ storm drainage 
easement to DP4.  

 

Basin J, 7.19 acres, (Q5=5.6 cfs, Q100=19.1 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 15’ Type R sump inlet. The intercepted flow (Q5=5.6 cfs, Q100=19.1 cfs) will 
combine with flows from PR2 and be routed west via a 48” RCP pipe (PR3, Q5=30.4 cfs, Q100=74.0 cfs) to 
PR5 (Q5=31.2 cfs, Q100=76.0 cfs).  In the event of clogging or total inlet failure, flows at DP4 will over top 
the high point and be routed via curb and gutter to DP10.  
 
Basin K, 0.75 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=31.2 cfs, Q100=76.0 cfs).  In 
the event of clogging or total inlet failure, 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 onto Basin D which will be routed via 
side lot swales to DP6. 

 

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 the Basin D and offsite Basin OS5B are routed as surface runoff via a 
proposed 4’ wide swale to DP6 (Q5=7.8 cfs, Q100=37.7 cfs). Surface runoff at DP6 will be collected by a 3’ 
x 6’ CDOT Type D inlet. The intercepted flow (Q5=7.8 cfs, Q100=37.7 cfs) will be routed south via a 30” 
RCP pipe (PR6) to DP7. In the event of clogging or total inlet failure, flows at DP6 will over top the 
embankment and be routed to DP7.  

 

Basin E, 0.49 acres, (Q5=2.3 cfs, Q100=4.1 cfs), consists of a proposed local residential street.  Surface 

runoff is routed via curb and gutter to DP7 which will be collected by a proposed 5’ Type R sump inlet. 
The intercepted flow (Q5=2.3 cfs, Q100=4.1 cfs) will combine with flows from PR6 and be routed south via 
a 30” RCP pipe (PR7, Q5=9.2 cfs, Q100=40.2 cfs) to PR9 (Q5=41.2 cfs, Q100=117.8 cfs).  In the event of 
clogging or total inlet failure, flows at DP7 will over top the high point and be routed via curb and gutter to 
DP12.  

 

Basin F, 1.61 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 DP8 which will be 
collected by a proposed 5’ Type R sump inlet. The intercepted flow (Q5=1.9 cfs, Q100=5.4 cfs) will be 
routed west via an 18” RCP pipe (PR8, Q5=1.9 cfs, Q100=5.4 cfs) to PR9 (Q5=41.2 cfs, Q100=117.8 cfs) .  
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In the event of clogging or total inlet failure, flows at DP8 will over top the high point and be routed via 
curb and gutter 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 is routed via curb and gutter to DP9 which 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 24” RCP pipe’s (PR10, PR11, Q5=7.0 cfs, Q100=13.7 cfs per side) and will 
combine with PR9 to PR12 (Q5=53.9 cfs, Q100=142.5 cfs).  In the event of clogging or total inlet failure, 
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 is routed via curb and gutter to DP10 which 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 24” RCP pipe (PR13, Q5=7.3 cfs, Q100=14.0 cfs) to PR14.  Cumulative 
flows in a 30” RCP pipe (PR14, Q5=14.6 cfs, Q100=27.9 cfs) will be routed south to a planned 30” RCP 
pipe PR#38 (Q5=14.6 cfs, Q100=27.9 cfs).  In the event of clogging or total inlet failure, flows at DP10 will 
be routed via curb and gutter to DP11. Pipe Run PR#38 to be constructed as part of the Paint Brush Hills 
Filing No. 13E infrastructure.  

 
Basin L, 3.37 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 will be collected by a proposed 15’ Type R at-
grade inlet. The intercepted flow (Q5=3.7 cfs, Q100=13.5 cfs) will be routed east via a 24” RCP pipe (PR15, 
Q5=3.7 cfs, Q100=13.5 cfs) and then south to a planned 30” RCP pipe (PR#16, (Q5=17.4 cfs, Q100=39.7 
cfs). In the event of clogging or total inlet failure, flows at DP11 will be routed via curb and gutter to 
DP15. Pipe’s PR15 and PR#16 are to be constructed as part of the Paint Brush Hills Filing No. 13E 
infrastructure.  

 

Basin *TT, 5.05 acres, (Q5=3.7 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 
but surface runoff is to be captured and routed to Pond C.  Surface runoff is routed via curb and gutter to 
DP*37 (Q5=3.7 cfs, Q100=13.0 cfs) which will be collected by a planned 15’ Type R at-grade inlet. The 
intercepted flow (Q5=3.7 cfs, Q100=11.5 cfs) will be routed west via a 24” RCP pipe (PR*39, Q5=3.7 cfs, 
Q100=11.5 cfs). The combined flows from PR#16 and PR*39 will be routed west to a proposed 30” RCP 
pipe (PR17, Q5=20.8 cfs, Q100=50.2 cfs). In the event of clogging or total inlet failure, 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=1.0 cfs, Q100=5.5 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 via a 18” RCP pipe (PR18, 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=32.4 cfs, Q100=74.2 cfs). The combined flows 
from PR12 and PR20 will be routed west to a proposed 54” RCP pipe (PR21, Q5=84.8 cfs, Q100=213.4 
cfs). In the event of clogging or total inlet failure, flows at DP12 will be routed via curb and gutter to 
DP15.  

 
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 
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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 (Q5=6.2 cfs, Q100=27.7 cfs per 
side) will be routed south via a 30” RCP pipe (PR22, Q5=6.2 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=97.0 cfs, Q100=268.2 cfs) which will outfall 
into a proposed concrete lined forebay in Pond C.  

 

Basin N, 9.02 acres, (Q5=6.2 cfs, Q100=23.2 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. Surface runoff will sheet flow to DP16 (existing Pond C). The cumulative flows from Basin N 
and PR16 will outfall into the existing Pond C (Q5=102.2 cfs, Q100=287.8 cfs). The existing Pond C will 
require modifications in order to function as an 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 123.5 acres, and provide 1.724 ac-
ft of water quality storage and 9.49 ac-ft of 100-year storage.  The forebay, trickle channel micropool, 
outlet structure and pipe have been designed per the UDFCD manual and per the Detention Design-UD-
Detention v3.05 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 access and 
maintenance of the private detention pond. A private maintenance agreement document shall accompany 
the submittal. In the event of clogging or total inlet failure, flows at DP16 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 (PR25, Q5=3.6 cfs and 
Q100=144.9cfs ~an existing 48" RCP) outfalls into an existing swale. The flows exiting the site do not 
exceed the flows as stated in the MDDP of  Q5=22 cfs and Q100=161 cfs. Flows will not adversely affect 
the downstream infrastructure.   
 

Basin Tributary to Adjacent Property to the West   

 
Basin B, 9.16 acres, (Q5=6.2 cfs, Q100=22.9.0 cfs), consists of the backyards of proposed single family 
residential lots.   Minimal improvements to the backyards will be implemented. 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 6.72 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 the capacity of the 
existing storm water quality facility (Pond D). The following descriptions are for Basin **SS and Basin 

**OS1. Refer to “Preliminary Drainage Report for Paint Brush Hills Filing NO. 13E (PDRPBH-13E)” 
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for additional basin descriptions and proposed drainage map. Other than the basins describe below, the 
information provided (areas, C values, times of concentration, intensity) by the PDRPBH-13E report was 
used to quantify the flows in the proposed drainage spread sheets for Design Point 34A, (Q5=47 cfs, 
Q100=155 cfs) . 
 
Basin **SS, 3.01 acres, (Q5=3.5 cfs, Q100=9.7 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 10’ Type R sump inlet at DP**34 (Q5=3.5 cfs, Q100=9.7 cfs). Due to changes in the 
grading and drainage patterns the acreage and surface runoff has been reduced from the PDRPBH-13E 
report. The combined flows from DP*33  and DP**34 (Q5=7.6 cfs, Q100=21.4 cfs) will be routed east, as 
planned in the  PDRPBH-13E report, via a planned 24” RCP pipe and outlet into Basin OO (within an 
overhead electric utility easement). See the PDRPBH-13E report and construction plans, provided by 
Classic Engineers and Surveyors for 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 from the PDRPBH-13E 
report. The flows from DP1 will be routed east via a proposed 24” RCP pipe (PR1)and outlet into Basin 
OO (within an overhead electric utility easement). 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.  
 

Basins **SS, **OS1, *DD1, *DD2, *EE, *FF, *GG, *HH, *II, *JJ, *KK, *RR and *OO are tributary 
to DP **34A (Q5=46.8 cfs, Q100=155.2 cfs). These flows are equivalent to the flows in the PDRPBH-13E 
report (Q5=47 cfs, Q100=155 cfs).  Changes to grading and drainage patterns will not require additional 
changes to planned Pond D, other than the ones recommended by the PDRPBH-13E report, provided by 
Classic Engineers and Surveyors.  

 

DETENTION POND PROVISIONS AND MAINTENANCE 

 
Detention Pond C, has combined upstream developed runoff of Q5=102.2 cfs and Q100=287.8 cfs.  The 
proposed Detention Pond functions to provide full spectrum detention and water quality for runoff 
calculated onsite. The pond is designed to treat approx 123.51 acres, and provide 1.724 ac-ft of water 
quality storage and 9.490 ac-ft of 100-year storage.  The forebay, trickle channel micropool, outlet 
structure and pipe have been designed per the UDFCD manual and per the Detention Design-UD-
Detention v3.07 workbook.  

 
The detention ponds 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 access and maintenance of the private 
detention ponds. A private maintenance agreement documents shall accompany the submittal. In the event 
of clogging or total inlet failure, flows will over top the emergency spillway and outfall into an existing 
swale, Chico Creek are ultimate receiving waters. A rip rap apron will be revised and constructed to 
dissipate energy and prevent local scour at the outlet. 
 
The water quality volume and 100-year volume required for the site has been determined using the 

guidelines set forth in the City of Colorado Springs/El Paso County Drainage Criteria Manual Chapter 6 - 

Volume II. Refer to the Detention Basin Design sheets located within the appendix of this report.  
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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 97 LF $40 /LF   $3,880.00 

2. 24"RCP 132 LF $50 /LF   $6,600.00 

3. 30"RCP 354 LF $65 /LF   $23,010.00 

4. 36"RCP 340 LF $75 /LF   $25,500.00 

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

6. 48"RCP 2455 LF $150 /LF   $368,250.00 

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

8. 60”RCP 285 LF $250 /LF   $71,250.00 

9. 24"FES 1 EA $350 /EA   $350.00 

10. 36"FES 1 EA $775 /EA   $775.00 

11. 60"END TREATEMENT  1 EA $15000/ /EA   $15,000.00 

HEADWALL/W ING WALLS 

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

13. 10’ TYPE R SUMP INLET 1 EA $4700 /EA   $4,700.00 

14. 15’ TYPE R SUMP INLET 1 EA $6000 /EA   $6,000.00 

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

16. 3’x8’ CDOT MOD TYPE D  1 EA $6000 /EA   $6,000.00 

17. TYPE I MH 10 EA $6000 /EA   $60,000.00 

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

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

6. RIPRAP OUTFALL 490 SF $7 /SF   $3,430.00 

7. SC250 Erosion Control Blanket 490 SY $12 /SY   $5,880.00 

            Total $ $740,010.00 

 

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  

2018 Drainage Fees:  123.51 x 40% x $27,762.00 = $1,371,553.85 

2018 Bridge Fees:  123.51 x 40% x $3,814.00 = $188,426.86 

            Total  $1,559,980.71 

 

dsdlaforce
Callout
Revise fees to the current 2020 fees.

dsdlaforce
Callout
Revise.  Per the general description Fil 14 is only 88.63 ac.
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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 2018.  
 

 

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.  All 

drainage facilities described herein and shown on the included drainage map are subject to change due to 

formal design considerations during the construction document preparation stage.  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. 
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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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Case No.:  Page 1 of 5 Effective Date: February 28, 2013  Issue Date: October 15, 2012  LOMR-APP 

  

12-08-0579P 

Washington, D.C. 20472 

Federal Emergency Management Agency 

LETTER OF MAP REVISION 

DETERMINATION DOCUMENT 

COMMUNITY AND REVISION INFORMATION PROJECT DESCRIPTION 

COMMUNITY 

APPROXIMATE LATITUDE & LONGITUDE:  38.941, -104.693 

SOURCE:  Other      DATUM:  NAD 83 

El Paso County 

Colorado 

(Unincorporated Areas) 

COMMUNITY NO.:  080059 

BASIS OF REQUEST 

IDENTIFIER 

BRIDGE 
CHANNELIZATION 
CULVERT 

FLOODWAY 
HYDRAULIC ANALYSIS 
NEW TOPOGRAPHIC DATA 

Woodmen Road Widening Project -- Powers Boulevard to 

US-24 

ANNOTATED MAPPING ENCLOSURES ANNOTATED STUDY ENCLOSURES 

DATE:  March 17, 1997 NO.:  08041C0535F TYPE:  FIRM* 

DATE:  March 17, 1997 NO.:  08041C0575F TYPE:  FIRM* 

DATE OF EFFECTIVE FLOOD INSURANCE STUDY:   August 23, 1999 

    PROFILE(S):  204, 343, and 343(A) 

    FLOODWAY DATA TABLE:  TABLE 5 

Enclosures reflect changes to flooding sources affected by this revision. 
* FIRM - Flood Insurance Rate Map; ** FBFM - Flood Boundary and Floodway Map; *** FHBM - Flood Hazard Boundary Map 

FLOODING SOURCE(S) & REVISED REACH(ES) See Page 2 for Additional Flooding Sources 

Sand Creek - From approximately 615 feet downstream of East Woodmen Road to approximately 980 feet upstream of East Woodmen Road 

SUMMARY OF REVISIONS 

Revised Flooding Effective Flooding Flooding Source Increases Decreases 

Sand Creek Zone AE Zone AE YES YES 

Zone X (shaded) Zone X (shaded) YES YES 

BFEs BFEs YES YES 

Floodway Floodway YES YES 

* BFEs - Base Flood Elevations 

DETERMINATION 

This document provides the determination from the Department of Homeland Security's Federal Emergency Management Agency (FEMA) 
regarding a request for a Letter of Map Revision (LOMR) for the area described above.  Using the information submitted, we have determined that 
a revision to the flood hazards depicted in the Flood Insurance Study (FIS) report and/or National Flood Insurance Program (NFIP) map is 
warranted.  This document revises the effective NFIP map, as indicated in the attached documentation.  Please use the enclosed annotated map 
panels revised by this LOMR for floodplain management purposes and for all flood insurance policies and renewals in your community. 

David N. Bascom, CFM, Program Specialist 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 12-08-0579P             102-I-A-C 

This determination is based on the flood data presently available.  The enclosed documents provide additional information regarding this determination.  If you have 
any questions about this document, please contact the FEMA Map Information Exchange (FMIXESC) toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter 
addressed to the Engineering Library, 847 South Pickett Street, Alexandria, VA 22304-4605.  Additional Information about the NFIP is available on our website at 
http://www.fema.gov/nfip. 



 

Case No.:  Page 2 of 5 LOMR-APP 12-08-0579P 

Washington, D.C. 20472 

Federal Emergency Management Agency 

LETTER OF MAP REVISION 

DETERMINATION DOCUMENT (CONTINUED) 

OTHER FLOODING SOURCES AFFECTED BY THIS REVISION 

FLOODING SOURCE(S) & REVISED REACH(ES) 

Sand Creek - From approximately 615 feet downstream of East Woodmen Road to approximately 980 feet upstream of East Woodmen Road 

East Fork Sand Creek - From approximately 1,260 feet downstream of East Woodmen Road to approximately 590 feet upstream of East Woodmen Road 

Unnamed Tributary to Black Squirrel Creek No. 2 - From approximately 330 feet downstream of Woodmen Road to approximately 760 feet upstream of Woodmen 

Road 

Falcon Basin Middle Tributary - From Woodmen Road to approximately 780 feet upstream of Woodmen Road 

SUMMARY OF REVISIONS 

Flooding Source Effective Flooding Revised Flooding Increases Decreases 

Sand Creek Zone X (unshaded) Zone X (unshaded) YES YES 

East Fork Sand Creek Zone A Zone A YES YES 

Zone X (unshaded) Zone X (unshaded) YES YES 

Unnamed Tributary to Black Squirrel Creek No. 2 Zone AE Zone AE YES YES 

BFEs BFEs YES YES 

Zone X (unshaded) Zone X (unshaded) YES YES 

Falcon Basin Middle Tributary Zone A Zone A YES YES 

Zone X (unshaded) Zone X (unshaded) YES YES 

* BFEs - Base Flood Elevations 

David N. Bascom, CFM, Program Specialist 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 12-08-0579P             102-I-A-C 

This determination is based on the flood data presently available.  The enclosed documents provide additional information regarding this determination.  If you have 
any questions about this document, please contact the FEMA Map Information Exchange (FMIXESC) toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter 
addressed to the Engineering Library, 847 South Pickett Street, Alexandria, VA 22304-4605.  Additional Information about the NFIP is available on our website at 
http://www.fema.gov/nfip. 

Issue Date: October 15, 2012  Effective Date: February 28, 2013  



 

Case No.:  Page 3 of 5 LOMR-APP 12-08-0579P 

Washington, D.C. 20472 

Federal Emergency Management Agency 

LETTER OF MAP REVISION 

DETERMINATION DOCUMENT (CONTINUED) 

COMMUNITY INFORMATION 

APPLICABLE NFIP REGULATIONS/COMMUNITY OBLIGATION 

We have made this determination pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (P.L. 93-234) and in accordance 

with the National Flood Insurance Act of 1968, as amended (Title XIII of the Housing and Urban Development Act of 1968, P.L. 90-448), 

42 U.S.C. 4001-4128, and 44 CFR Part 65.  Pursuant to Section 1361 of the National Flood Insurance Act of 1968, as amended, 

communities participating in the NFIP are required to adopt and enforce floodplain management regulations that meet or exceed NFIP 

criteria.  These criteria, including adoption of the FIS report and FIRM, and the modifications made by this LOMR, are the minimum 

requirements for continued NFIP participation and do not supersede more stringent State/Commonwealth or local requirements to which 

the regulations apply. 

We provide the floodway designation to your community as a tool to regulate floodplain development.  Therefore, the floodway revision 

we have described in this letter, while acceptable to us, must also be acceptable to your community and adopted by appropriate 

community action, as specified in Paragraph 60.3(d) of the NFIP regulations.   

NFIP regulations Subparagraph 60.3(b)(7) requires communities to ensure that the flood-carrying capacity within the altered or relocated 

portion of any watercourse is maintained.  This provision is incorporated into your community’s existing floodplain management 

ordinances; therefore, responsibility for maintenance of the altered or relocated watercourse, including any related appurtenances such as 

bridges, culverts, and other drainage structures, rests with your community.  We may request that your community submit a description 

and schedule of maintenance activities necessary to ensure this requirement. 

COMMUNITY REMINDERS 

We based this determination on the 1-percent-annual-chance flood discharges computed in the FIS for your community without 

considering subsequent changes in watershed characteristics that could increase flood discharges.  Future development of projects 

upstream could cause increased flood discharges, which could cause increased flood hazards.  A comprehensive restudy of your 

community’s flood hazards would consider the cumulative effects of development on flood discharges subsequent to the publication of 

the FIS report for your community and could, therefore, establish greater flood hazards in this area. 

Your community must regulate all proposed floodplain development and ensure that permits required by Federal and/or 

State/Commonwealth law have been obtained.  State/Commonwealth or community officials, based on knowledge of local conditions 

and in the interest of safety, may set higher standards for construction or may limit development in floodplain areas.  If your 

State/Commonwealth or community has adopted more restrictive or comprehensive floodplain management criteria, those criteria take 

precedence over the minimum NFIP requirements. 

We will not print and distribute this LOMR to primary users, such as local insurance agents or mortgage lenders; instead, the community 

will serve as a repository for the new data.  We encourage you to disseminate the information in this LOMR by preparing a news release 

for publication in your community's newspaper that describes the revision and explains how your community will provide the data and 

help interpret the NFIP maps.  In that way, interested persons, such as property owners, insurance agents, and mortgage lenders, can 

benefit from the information. 

David N. Bascom, CFM, Program Specialist 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 12-08-0579P             102-I-A-C 

This determination is based on the flood data presently available.  The enclosed documents provide additional information regarding this determination.  If you have 
any questions about this document, please contact the FEMA Map Information Exchange (FMIXESC) toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter 
addressed to the Engineering Library, 847 South Pickett Street, Alexandria, VA 22304-4605.  Additional Information about the NFIP is available on our website at 
http://www.fema.gov/nfip. 

Issue Date: October 15, 2012  Effective Date: February 28, 2013  
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Washington, D.C. 20472 

Federal Emergency Management Agency 

LETTER OF MAP REVISION 

DETERMINATION DOCUMENT (CONTINUED) 

We have designated a Consultation Coordination Officer (CCO) to assist your community.  The CCO will be the primary liaison between 

your community and FEMA.  For information regarding your CCO, please contact: 

 

Ms. Jeanine D. Petterson 

Director, Mitigation Division 

Federal Emergency Management Agency, Region VIII 

Denver Federal Center, Building 710 

P.O. Box 25267 

Denver, CO 80225-0267 

(303) 235-4830 

STATUS OF THE COMMUNITY NFIP MAPS 

We will not physically revise and republish the FIRM and FIS report for your community to reflect the modifications made by this 

LOMR at this time.  When changes to the previously cited FIRM panel(s) and FIS report warrant physical revision and republication in 

the future, we will incorporate the modifications made by this LOMR at that time. 

David N. Bascom, CFM, Program Specialist 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 12-08-0579P             102-I-A-C 

This determination is based on the flood data presently available.  The enclosed documents provide additional information regarding this determination.  If you have 
any questions about this document, please contact the FEMA Map Information Exchange (FMIXESC) toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter 
addressed to the Engineering Library, 847 South Pickett Street, Alexandria, VA 22304-4605.  Additional Information about the NFIP is available on our website at 
http://www.fema.gov/nfip. 

Effective Date: February 28, 2013  
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12-08-0579P             102-I-A-C 

This determination is based on the flood data presently available.  The enclosed documents provide additional information regarding this determination.  If you have 
any questions about this document, please contact the FEMA Map Information Exchange (FMIXESC) toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter 
addressed to the Engineering Library, 847 South Pickett Street, Alexandria, VA 22304-4605.  Additional Information about the NFIP is available on our website at 
http://www.fema.gov/nfip. 

 

A notice of changes will be published in the Federal Register. This information will be published in your local newspaper on or about the 

dates listed below and through FEMA’s Flood Hazard Mapping website at https://www.floodmaps.fema.gov/fhm/Scripts/bfe_main.asp. 

 

LOCAL NEWSPAPER  Name: The Gazette 

       Dates: 10/24/2012 and 10/31/2012 

 

Within 90 days of the second publication in the local newspaper, a citizen may request that we reconsider this determination. Any request 

for reconsideration must be based on scientific or technical data. Therefore, this letter will be effective only after the 90-day appeal period 

has elapsed and we have resolved any appeals that we receive during this appeal period. Until this LOMR is effective, the revised flood 

hazard information presented in this LOMR may be changed. 

LOMR-APP 12-08-0579P 

Washington, D.C. 20472 

Federal Emergency Management Agency 

LETTER OF MAP REVISION 

DETERMINATION DOCUMENT (CONTINUED) 

PUBLIC NOTIFICATION OF REVISION 

PUBLIC NOTIFICATION 

David N. Bascom, CFM, Program Specialist 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 
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HYDRAULIC CALCULATIONS / EDB WQCV CALCULATIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 









































































































































dsdlaforce
Callout
Revise Drainage Model for Storm 2 to match the 36" pipe size in construction plans. See sheet ST04.

dsdlaforce
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dsdlaforce
Callout
There is no "Storm 6" system shown in street plans.































dsdlaforce
Callout
Update the outlet design.  These must be equal to or less than historic for full spectrum design
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dsdlaforce
Callout
Include the reference figure in the drainage report.
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PROPOSED AND EXISTING DRAINAGE MAP 
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PAINT BRUSH HILLS FILING NO. 14

COUNTY OF EL PASO, STATE OF COLORADO

PROPOSED DRAINAGE MAP

JUNE 2018

CIVIL CONSULTANTS, INC.

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

FOR 
 

Revise to
Preliminary/Final
Drainage Report

1 

9) 955-5485 

ect #10-014 
ject # PPR

SP206 & SF2024

FINAL

PAINT BRU
 

update to
preliminary/final
drainage report

FINAL DRAI

F

PAINT BRUSH HI

PURPOSE 
 
This document is intended to serve as the Final Dra

purpose of this document is to identify and analyze

post development runoff is routed through the site

set forth by the El Paso County Drainage Criter

consists of infrastructure typically associated with

insert "Preliminary
and"

ning's Formula and the methods described in the El 
ual. The relevant data sheets are included in the 

E.M.A. floodplain as determined by the Federal 
urance Rate Map (FIRM) Panel No. 08041C0535 F, 
LOMR, 12-08-O579P, dated February 28, 2013. An 

Update reference to
the current effective
FIRM.

arch 17, 1997 and revised to reflect LOMR, 12-08-O579P, dated February 2
 Panel is included in the Appendix. 

RITERIA 

nalysis has been prepared in accordance with the current El Paso County

 Calculations were performed to determine runoff quantities for the 5-year an

s for developed conditions using the Rational Method as required for basins h

es. 

ROCESS 

Runoff Reduction Practices – Approx. 3.68 acres of proposed land (pervi
e project has been set aside for an EDB facility.  Also roof drains will be

ed areas to minimize direct connection of impervious surfaces. 
nt BMP’s that provide a water quality capture volume with slow release –
ter quality facility will be re-designed to provide WQCV and Detention.  
streams – The site is not directly adjacent to any main branch within the Falc

d Chico Creek receiving waters; however it does discharges into smaller up-
butaries.  The developed discharge from the site is anticipated to be less that 

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

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 
swale that carries flows south to DP3. 
  
Basin A, 0.52 acres, (Q5=0.4 cfs, Q100=1.4 cfs), consists of a proposed landscaped Tract. Cumulative 
developed flows within the Basin A and offsite Basin OS5C are routed as surface runoff via a proposed 4’ 
wide swale to DP3 (Q5=25.2 cfs, Q100=56.8 cfs). Surface runoff at DP3 will be collected and conveyed via 
a 36” RCP FES and 36” RCP pipe (PR2) to DP4. In the event of clogging or total FES failure, flows at 
DP3 will over top the embankment and be routed via a proposed 4’ swale, within a 20’ storm drainage 
easement to DP4.  

 

Basin J, 7.19 acres, (Q5=5.6 cfs, Q100=19.1 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 15’ Type R sump inlet. The intercepted flow (Q5=5.6 cfs, Q100=19.1 cfs) will 
combine with flows from PR2 and be routed west via a 48” RCP pipe (PR3, Q5=30.4 cfs, Q100=74.0 cfs) to 
PR5 (Q5=31.2 cfs, Q100=76.0 cfs).  In the event of clogging or total inlet failure, flows at DP4 will over top 
the high point and be routed via curb and gutter to DP10.  
 
Basin K, 0.75 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=31.2 cfs, Q100=76.0 cfs).  In 
the event of clogging or total inlet failure, 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 onto Basin D which will be routed via 
side lot swales to DP6. 

 

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 the Basin D and offsite Basin OS5B are routed as surface runoff via a 
proposed 4’ wide swale to DP6 (Q5=7.8 cfs, Q100=37.7 cfs). Surface runoff at DP6 will be collected by a 3’ 
x 6’ CDOT Type D inlet. The intercepted flow (Q5=7.8 cfs, Q100=37.7 cfs) will be routed south via a 30” 
RCP pipe (PR6) to DP7. In the event of clogging or total inlet failure, flows at DP6 will over top the 
embankment and be routed to DP7.  

 

Basin E, 0.49 acres, (Q5=2.3 cfs, Q100=4.1 cfs), consists of a proposed local residential street.  Surface 

runoff is routed via curb and gutter to DP7 which will be collected by a proposed 5’ Type R sump inlet. 

identify who'
responsible for
maintenance of the
drainage swale.
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DRAINAGE & BRIDGE FEES  

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

Acres Imperviousness  

Falcon Draina

Basin Fee 

2018 Drainage Fees:  123.51 x 40% x $27,762.00

2018 Bridge Fees:  123.51 x 40% x $3,814.00 

            
 

Revise fees to the current
2020 fees.

H 10 EA $6000 /EA   $

 1 EA $20,000 /EA   $

et  MOD TYPE D  1 EA $15,000 /EA   $

OUTFALL 490 SF $7 /SF   

sion Control Blanket 490 SY $12 /SY   

        Total $ $7

BRIDGE FEES  

dge Fees for the Paint Brush Hills Filing No. 14 site are as follows:  

Acres Imperviousness  

Falcon Drainage 

Basin Fee  

ees:  123.51 x 40% x $27,762.00 = $1

ees:  123.51 x 40% x $3,814.00 = 

          Total  $1

Revise.  Per the general
description Fil 14 is only
88.63 ac.

Show/label the 4'
wide swale noted in
the narrative on page
7
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residential lots, backyards of existing residential lots from Paint Brush Hills Filing No. 12 and existing 
Pond C. Surface runoff will sheet flow to DP16 (existing Pond C). The cumulative flows from Basin N 
and PR16 will outfall into the existing Pond C (Q5=102.2 cfs, Q100=287.8 cfs). The existing Pond C will 
require modifications in order to function as an 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 123.5 acres, and provide 1.724 ac-
ft of water quality storage and 9.49 ac-ft of 100-year storage.  The forebay, trickle channel micropool, 
outlet structure and pipe have been designed per the UDFCD manual and per the Detention Design-UD-
Detention v3.05 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 access and 
maintenance of the private detention pond. A private maintenance agreement document shall accompany 
the submittal. In the event of clogging or total inlet failure, flows at DP16 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 (PR25, Q5=3.6 cfs and 
Q100=144.9cfs ~an existing 48" RCP) outfalls into an existing swale. The flows exiting the site do not 
exceed the flows as stated in the MDDP of  Q5=22 cfs and Q100=161 cfs. Flows will not adversely affect 
the downstream infrastructure.   
 

Basin Tributary to Adjacent Property to the West   

 
Basin B, 9.16 acres, (Q5=6.2 cfs, Q100=22.9.0 cfs), consists of the backyards of proposed single family 
residential lots.   Minimal improvements to the backyards will be implemented. 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 6.72 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 the capacity of the 
existing storm water quality facility (Pond D). The following descriptions are for Basin **SS and Basin 

**OS1. Refer to “Preliminary Drainage Report for Paint Brush Hills Filing NO. 13E (PDRPBH-13E)” 

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

Update the outlet design.  These
must be equal to or less than
historic for full spectrum design

NAGE MAP

With the swale calculation, check if
scour/erosion protection is needed at
the inlet such as a stilling basin.

Include the reference
figure in the drainage
report.

gutter to DP11 (Q5=3.7 cfs, Q100=17.0 cfs) which
t. The intercepted flow (Q5=3.7 cfs, Q100=13.5 cfs
s, Q100=13.5 cfs) and then south to a planned 3
e event of clogging or total inlet failure, flows 

pe’s PR15 and PR#16 are to be constructed as
ure.  

T, 5.05 acres, (Q5=3.7 cfs, Q100=13.0 cfs), consis
local residential streets. Basin *TT is to be con
e runoff is to be captured and routed to Pond C.

Q5=3.7 cfs, Q100=13.0 cfs) which will be collecte
d flow (Q5=3.7 cfs, Q100=11.5 cfs) will be routed
 cfs). The combined flows from PR#16 and PR*
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been provided to show that what is proposed will be adequate to convey flows when adjacent 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 more 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 "“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. The ** before a 

basin callout denotes a revision to PDRPBH13E. 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 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.  
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Show and label the proposed swale within basin D.
Based on the narrative and basin delineation the swale would be
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continue once driveways are installed?  If culverts are expected to be
installed, then provide culvert calculation and identify the required
culvert pipe size for each lots driveway and update the plat to identify
the lot's that will need to install driveway culverts.  Also identify in the
narrative who will be responsible for maintenance of the drainage
swale.
Swale shall be located outside the ROW and provide sufficient
drainage easement for the swale.
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