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SIGNATURE PAGE
TR C PAINT BRUSH HILLS, FILING NO. 13A

ENGINEER'S STATEMENT

This report and plan for the drainage design of Tract C, Paint Brush Hills Filing No. 13A was
prepared by me (or under my direct supervision) and is correct to the best of my knowledge and
belief. Said report and plan has been prepared in accordance with the El Paso County Drainage
Criteria Manuals Volumes 1 and 2 and is in conformity with the master plan of the drainage basin. I
understand that El Paso County does not and will not assume liability for drainage facilities
designed by others. I accept responsibility for any liability caused by any negligent acts, errors or
omissions on my part in the preparing this report.

Respectfully Submitted,

RMG — Rocky Mountain Group

David Walker, PE.
Sr. Civil Project Manager
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OWNER/DEVELOPER'S STATEMENT

I, the owner/developer have read and will comply with all of the requirements specified in this
drainage report and plan.

Eoundiflom Lw{tum dml( (e {u‘ﬁ'fo hr Wo[\[ﬂl’(’

Name of Owper/Developer, Titld

, wliafz7
Autl#ized Signature Date
'Fnuulﬂ/{:”\ L“v‘ﬂ'f"‘“ OAMK
Business Name

0367 ML Eyans br,j ﬂf:{éy\léo FOF3I

Address

EL PASO COUNTY STATEMENT

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

Joshua Palmer, P.E. Date
County Engineer / ECM Adminijstrator

Conditions:

RMG — Rocky Mountain Group 3 Job No. 191726



TABLE OF CONTENTS

FINAL DRAINAGE REPORT .......ooiiiiiiiiniiiiniii ettt e e 1
TABLE OF CONTENTS......oootiiiiriimiciinieries s s sassnssns s s ss et sbesssssssssanassasse s uasnnens 4
L. PURPOISE.....ccs sseumsssrracrissmsssonsassnsmasasness somnmmsmsnseasmmnans smsonssn s vane b o4 i ak e 0 AT TS 659%5 b 455EH 3
1L GENERAL LOCATION AND DESCRIPTION......coiivireiiriniiieieeneie et 5
A. LIOCATTOMN. ...ccocverarasmorsnsesmercnssnsersminmesmonmnsminsssrsmorssomymass ssonssasssmssineans snnis 356 455850 rmstingd 5
B. DESCRIPTION OF PROPERTY — EXISTING CONDITIONS........c.cccoveiiniiiianinnnnn 5
€ EXISTING SOILS....ccoititintiiiineiiiii sttt bbb s es 6
D. EXISTING DRAINAGE.......coovivtiiiiimrireni s e ssssessenssnssnesns s s e 6
E. DESCRIPTION OF PROPERTY — PROPOSED CONDITIONS..........cccociviiiiinnennnnn 6
III. DRAINAGE BASINS AND SUB-BASINS......ccoovriiicrrrinrnnecissssesiesareese s 7
A. EXISTING MAJOR DRAINAGE BASIN AND SUB-BASINS.......ccovvniniiinnne 7
A. DEVELOPED MAJOR DRAINAGE BASIN AND SUB-BASINS..........ccoovvvvveceennnnn 7
IV. DRAINAGE DESIGN CRITERIA........coceviiiiiimernriniinee vt sesieeserevessbasassnesassesas 8
A. REGULATIONS........coccrsmmormmmsinmenssmeavasnmsanssasssssnsvasnosasssnoso s 565 7440545554554 57355 533455 Fon ewaaess 8
B. DEVELOPMENT CRITERIA REFERENCE AND CONSTRAINTS........ccccoovuvnnnnene 8
C. HYDROLOGICAL CRITERBA..........o0cuission0isi5 isossssasss ssmsnmassesnissonass samamm i e 9
D. FOUR-STEDP PROICESS........oooninmansississisisms e i om s i svss s s s oaa o s s 9
V. DRAINAGE INFRASTRUCTURE COSTS AND FEES.winssmusmssnsvosssansnsossnsens 10
A. DRAINAGE AND BRIDGE FEES .z inensmnmsmnnassanmissimoiireisasssi 10
VI.  CONCLUSIONS s coomsissoninsees msmsvssssim s s s i oes e £oams s sossss s sess i senianss ss 05 £555063 11
A. COMPLIANCE WITH STANDARD S sccosmsismmnmnmamsmmmmmsmasms et 11
VIL. REBEERENEGES.......cconesseiiiemmes s ms i e mems s mim s o9 s sissaessssms e nsas 11
VIIL. APPENDIGES, ;im0 ssmossssnsssmsimsmssmess oo men 00 s sosnssss cieanssneisassn s dryss ssasvas s oo 12

Unresolved Review 1 Comment:
- Include in the appendix excerpts from the Pain Brush
Hills drainage report referenced in the report.
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- Include in the appendix excerpts from the Pain Brush Hills drainage report referenced in the report.


Towners Av
TR C Paint Brush Hills, Filing No. 13A
Falcon, Colorado

I. PURPOSE

This report is a Final Drainage Report for Foundation Lutheran Church for the development of a
church.

The purpose of this report is to identify on-site and off-site drainage patterns, assess stormwater
conditions per delineated basin and sub-basins, demonstrate adequate design standards for storm
water flow and release into the existing storm water system or right-of-way, and provide a narrative
for any other drainage considerations related to the development of this parcel.

II. GENERAL LOCATION AND DESCRIPTION

A. LOCATION

The proposed development of Foundation Lutheran Church is located at the address of Towners Av
in Falcon, Colorado in El Paso County within the Paint Brush Hills subdivision. The parcel
schedule number is 5225208001 and the legal description is currently Tract C, Paint Brush Hills
Filing No. 13A. The parcel is located in the West half of Section 25, Township 12 South, Range 65
West of the 6" P.M. E1 Paso County, Colorado. The site is bordered to the north by Londonderry Dr,
to the east by Towners Ave, and to the south and west by residential single-family homes. The
names and descriptions of surrounding platted developments can be seen on plan sets and appendix
documents:

B. DESCRIPTION OF PROPERTY — EXISTING CONDITIONS

The project site is approximately 259,865 square feet (5.966 acres) and consists of undeveloped
natural vegetation. There is existing curb and gutter along Londonderry Drive and Towners
Avenue.

The existing percent imperviousness is approximately 0 percent on Tract C. The existing
vegetation consists of shrubs and native grasses.

The existing topography consists of grades between 1 and 25 percent. Drainage patterns sheet flow
south across the parcel to a drainage swale that directs flow to the southwest corner.

There is a F.E.S. outlet at the southeast corner of the site that is connected to a 24” RCP storm drain
pipe that goes easterly under Towners Ave. A temporary swale runs across the site on the south
portion towards the southwest corner, where an F.E.S. inlet is connect to a 36” RCP storm drain
pipe. The 36” RCP storm drain pipe leaves the site in a southerly direction and goes to a regional
detention facility located off-site known as Pond B1. The detention facility is within a platted tract
of land with ownership and maintenance by the Paint Brush Hills Metropolitan District.

The site is not located within a streamside zone.

C. EXISTING SOILS
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Unresolved Review 1 Comment:
- Please discuss any off-site flows entering the site and Towners Av
impacts to the development. If there are none please |5, .., 1iils Filing No. 13A

state so. Falcon, Colorado

The soils indicative to the site are classified as Pring coarse sandy loam by the USDA Soil
Conservation Service and are listed as NRCS (National Resources Conservation Service)
Hydrologic Soil Group B. These soils have a moderate infiltration rate when thoroughly wet and
have a moderate rate of water transmission. The USDA Soil Map is provided in the Appendix.

D. EXISTING DRAINAGE
This parcel is located in the Falcon Drainage Basin.

The project site does not lie within a designated flood plain according to information published in
the Federal Emergency Management Agency Floodplain Map No. 08041C0551G, dated
December 7, 2018. The FEMA Floodplain map is provided in the Appendix showing it lies within
Zone X, a minimal flood hazard area.

There are no known non-stormwater discharges that contribute to the storm water systems on site
and downstream, both private and public.

E. DESCRIPTION OF PROPERTY — PROPOSED CONDITIONS
The proposed development consists of a single story church approximately 9,600 square feet.

There is no existing vehicle entry access point to the property. The proposed development will have
two vehicle entry access points, one access directly across from Triborough Trail and the other
directly across from the entrance to the Paint Brush Hills Metro District Office.

The proposed development will require an approximate limits of disturbance, including the right of
way improvements of pedestrian sidewalk with ADA curb ramps, curb cuts, and utility work of
approximately 6.41 acres of drainage area.. The limits of disturbance do not disturb the existing
hillsides. The grading limits are kept within the setbacks wherever possible and the developed
conditions remain consistent with the historical drainage pattern of the subdivision with the added
benefit of reduced release rate from the rain garden. A sub-basin delineation sheet for the proposed
conditions is provided in the Appendix C.

Ill. DRAINAGE BASINS AND SUB-BASINS
A. EXISTING MAJOR DRAINAGE BASIN AND SUB-BASINS

According to the "Final Drainage Report for Paint Brush Hills — Phase 2 (Filing No. 13)", by
Classic Consulting Engineers & Surveyors LLC dated June 2008:

“At Design Point 10 (Qs = 11 cfs and Qo0 = 21 cfs) and existing 24 RCP storm sewer will be
allowed to continue to collect flows off of the undeveloped future school site. As stated in this
report, upon development of this school site, the maximum flow allowed to enter this facility
will remain the (Qs =11 cfs and Q100 = 21 cf5s).”

Show and label on the drainage map where DP10 and DP11 are located.
Or provide drainage map from previously approved report in the appendix.
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- Please discuss any off-site flows entering the site and impacts to the development. If there are none please state so.


Towners Av
TR C Paint Brush Hills, Filing No. 13A
Falcon, Colorado

"The release from Design Point 10 will temporarily travel across the south portion of the future
commercial site within a swale towards Design Point 11. Upon development of this
commercial area, it is anticipated that the temporary swale be removed and the 24 RCP be
extended to Design Point 11. At this location, the maximum developed flow allowed to
discharge from the commercial site is (Qs= 23 cfs and Q100 = 45 cfs). This flow, combined with
the discharge from Design Point 10 equals the total developed flow allowed to enter the public
storm system at Design Point 11 (Qs = 23 cfs and Q100 =45 cfs). These flows are then conveyed
in a southerly direction in a 36” RCP storm sewer."

The parcel is delineated into sub-basins according to the existing and proposed grading for existing
and developed conditions. A drainage plan of the delineated basins for existing conditions can be
found in the Appendix.

Basin E is the entirety of the parcel to be redeveloped representing existing conditions in one on-
site basin. The Final Drainage Report for Paint Brush Hills — Phase 2 (Filing No. 13), by Classic
Consulting Engineers & Surveyors LLC dated June 2008 shows this property as sub-basin T and
sub-basin S.

Sub-basin E-1 (6.41 ac.; Qs = 1.37 cfs, Qo0 = 10.05 cfs) is the entire property that consists of all
natural vegetation. The basin flows south across the parcel to a temporary swale that directs flow to
the existing F.E.S. inlet in the southwest corner of the site, also known as Existing Point 1 (EP1).

Existing Point 1 (EP1) is the existing design point representing the F.E.S. in the southwest corner of
the site that is connected to an existing 36” RCP storm drain pipe that runs southerly off-site and
eventually drains into an existing detention facility known as Pond B1. The Final Drainage Report
for Paint Brush Hills — Phase 2 (Filing No. 13), by Classic Consulting Engineers & Surveyors LLC
dated June 2008 shows this as design point 11 with an allowable release rate of 23 cfs for the minor
storm event (5-year storm) and 45 cfs for the major storm event (100-year storm).

Existing Point 2 (EP2) is the existing design point representing the F.E.S. outlet in the southeast
corner of the site that is connected to an existing 24”” RCP storm drain pipe under Towners Ave.
The Final Drainage Report for Paint Brush Hills — Phase 2 (Filing No. 13), by Classic Consulting
Engineers & Surveyors LLC dated June 2008 shows this as design point 10 with an allowable
release rate of 11 cfs for the minor storm event (5-year storm) and 21 cfs for the major storm event
(100-year storm).

B. DEVELOPED MAJOR DRAINAGE BASIN AND SUB-BASINS

Basin D is the entirety of the platted parcel representing developed conditions and consists of two
on-site sub-basins. A Drainage Plan for developed conditions can be found in the Appendix C.

Sub-basin D-1 (1.57 ac.; Qs = 2.61 cfs, Qo0 = 6.39 cfs) is the east side of the site consisting of
asphalt pavement and concrete sidewalk. Runoff goes through the parking lot and exits on the
south side and flows through a grass swale before being captured via an area inlet, Design Point 1
(DP1).

Please verify runoff values shown match with the values shown on
the drainage map.
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Towners Av
TR C Paint Brush Hills, Filing No. 13A
Falcon, Colorado

Sub-basin D-2 (4.84 ac.; Qs = 3.90 cfs, Q100 = 14.48 cfs) is the west side of the site consisting of the
church building, asphalt pavement, concrete sidewalk and a play field. Runoff goes through the
parking lot and exits at the southwest corner and flows through a grass swale before being captured
via an area inlet, Design Point 2 (DP2).

The Final Drainage Report for Paint Brush Hills — Phase 2 (Filing No. 13), by Classic Consulting
Engineers & Surveyors LLC dated June 2008 states the maximum developed flow allowed to
discharge from the commercial site is Qs =23 cfs and Qioo = 45 cfs. The total peak runoff being
discharged from the developed church site is Qs = 17.51 cfs and Qoo = 41.87 cfs. Due to the
proposed development yielding less storm water runoff, no downstream facilities require
alterations and it is anticipated that there will be no negative impacts to downstream facilities and
developments.

v DrANAGE DEsIoN crrrEris ]

A. REGULATIONS

The hydrologic and hydraulic calculations and design of the site conform to the El Paso County
Drainage Criteria Manual as well as the Mile High Flood District Drainage Criteria Manual
(August 2018).

B. DEVELOPMENT CRITERIA REFERENCE AND CONSTRAINTS

The parcel falls within the Falcon Drainage Basin. The runoff from this parcel will have no
adverse effects on downstream infrastructure or facilities, streets, utilities, transit, or further
development of adjacent lots. Relevant criteria for the calculations shown further include equations
and design criteria for the rational method, volumes and runoff of various storms.

C. HYDROLOGICAL CRITERIA

The rational method was used to calculate the peak runoff of the delineated basin and sub-basins
using the manuals referenced prior with the C, I and PI values from the Drainage Criteria Manual
Volume I, Chapter 6 as well as the Colorado Springs designated IDF curve values. Specific
calculations and tables are provided further with inputs including design rainfall, sub-basin acreage
and percent imperviousness, runoff coefficients, one-hour rainfall depths, rainfall intensities, time
of concentration, and peak discharge of various storm events. Weighted runoff coefficients were
calculated for each basin and sub-basin due to the mix of impervious surfaces.

D. FOUR-STEP PROCESS

The selection of appropriate control measures is based on the characteristics of the site and
potential pollutants. The Four-Step Process provides a method of going through the selection
process. The following applies the four-step process to the Development Plan for the Foundation
Lutheran Church.
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Towners Av
TR C Paint Brush Hills, Filing No. 13A
Falcon, Colorado

Step 1: Employ Runoff Reduction Practices

The Development Plan including the Landscape Plan utilizes landscaping areas for plantings and
grass or mulch wherever possible without obstructing utilities or drainage ways. Given the
proposed land use and desired density of the development, the required areas of the site is to be
paved for vehicular and pedestrian access and the development of the structures and surrounding
hardscape. Within the site, the storm water runoff is kept to the site limits via strategic grading,
grass swales and landscaping.

Step 2: Provide Water Quality Capture Volume

The Final Drainage Report for Paint Brush Hills — Phase 2 (Filing No. 13), by Classic Consulting
Engineers & Surveyors LLC dated June 2008 indicates a regional detention facility for this area.
The detention facility was designed for water quality capture as well as full spectrum detention for
the entirety of this site. The detention facility is within a platted tract of land with ownership and
maintenance by the Paint Brush Hills Metropolitan District.

Step 3: Stabilize Drainage Ways

The drainage within the site is stabilized by way of pavement with curb and gutter to guide flow, as
well as a grass-lined swales designed for a 100-year storm. There are no unstabilized drainage
ways on this site. The unpaved, grass-lined swales are designed to convey on-site runoff.

All new and re-development projects are required to construct or participate in the funding of
channel stabilization measures. Drainage basin fees paid, at the time of platting, go towards
channel stabilization within the drainage basin.

Step 4: Implement Site Specific and Other Source Control BMPs

Site specific BMPS include a concrete wash out, stabilized staging area, and stockpile area are to
be designated on site and surrounded with sediment control logs. Vehicle tracking control is to be
implemented at both access points. Non-structural BMPs include street sweeping and instructions
to the contractor to avoid tracking of mud and dirt off-site, compliance with dust control and
construction site cleanup throughout the construction process. Permanent seeding and landscaping
is to be done on all areas not slated for hardscape or structures. Storage/handling and spill
containment controls are to be implemented per CDPHE regulations. No chemicals or other
pollutive materials are required for this project and will not be allowed on site. Fueling and minor
maintenance of vehicles or equipment may be allowed only in stabilized staging areas with proper
controls in place. No major maintenance of vehicles or equipment is to be performed on site. Any
spills that occur are to be addressed according to the requirements of Colorado Department Public
Health and Environment, Hazardous Materials and Waste Management Division. No groundwater
and/or stormwater dewatering activities are proposed or expected for the proposed construction
activities. Any waste disposal is to be done off-site at the designation of the contractor at a location
approved by El Paso County. Waste disposal, spill prevention, and response procedures are to be
according to CDPHE and El Paso County standards.

Unresolved Review 1 Comment:
- Please provide swale calculations.
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Towners Av
TR C Paint Brush Hills, Filing No. 13A
Falcon, Colorado

An Erosion Control Plan showing BMPs for erosion and sediment control to be submitted
separately.

V.  DRAINAGE INFRASTRUCTURE COSTS AND FEES
A. DRAINAGE AND BRIDGE FEES

The development falls within the Falcon drainage basin (C
fee of $37,256/acre and a bridge fee of $5,118/acre acco
Basin 2023 fee schedule.

These lots were previously platted as part of Paint Brus
assumed to have been previously paid. No Drainage and B

Any outstanding ft t be paid prior t lat :
ny outstanding fees must be paid prior to new plat record Ulorerah e o el el

10/26/2023 2:31:51 PM

Unresolved Review 1 Comments:

- Per the approved final drainage report and fee receipts for Paint Brush Hills Filling
13A (SF133) drainage fees for Tract C were not paid. Drainage fees will be due at the
time of final plat, please calculate fees due.

- Calculate and show the Impervious for the site from the site Dev Plan otherwise full
commercial is calculated at 95% imperviousness.

DRAINAGE & BRIDGE FEES

This site lies within the Falcon Drainage Basin, which is tributary to Black Squirrel Creek Drainage Basin.
The following describes only the 17 single family lots within the (R Zone) currently being platted for
development. The remaining portion of the property being platted as various tracts will be re-platted in the

future for development and at that time the remaining fees will be paid.

The total platted area for these 17 lots, Palmers Green Right-of-Way and Tract B is 10.55 acres.

The percent imperviousness for this entire subdivision 1s calculated as follows:

Filing No. 13 (Per El Paso County Percent Impervious Chart for 0.5 ac. lots: 25%)
10.55 Ac. x 25% = 2.64 Impervious Ac.

FOR
PAINT BRUSH HILLS CONSULTING
FILING NO. 13A ENGINEERS & SURVEYORS
(Phased Final Plat — Phase 1)

FINAL DRAINAGE REPORT | CL_ATSSIQ

FEBRUARY 2013
Revised April 2013

* COLORADO SPRINGS, CO 80906
(719) 3281672

Prepared. by:
CLASSIC CONSULTING ENGINEERS &
SURVEYORS 3
6385 CORPORATE DRIVE, SUTTE 101 1im Group
COLORADO SPRINGS, CO 80919
(719) 785-0790
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- Per the approved final drainage report and fee receipts for Paint Brush Hills Filling 13A (SF133) drainage fees for Tract C were not paid. Drainage fees will be due at the time of final plat, please calculate fees due.

- Calculate and show the Impervious for the site from the site Dev Plan otherwise full commercial is calculated at 95% imperviousness.  
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Fee were not previously paid for the tract
Large lot reduction does not apply to bridge fee
State what the impervious for the site in % and provide table for all developed and undeveloped area
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Towners Av
TR C Paint Brush Hills, Filing No. 13A
Falcon, Colorado

VI. CONCLUSIONS
A. COMPLIANCE WITH STANDARDS
This Final Drainage Report is in conformance with the El Paso County Drainage Manual as well as
the Mile High Flood District Drainage Criteria Manual. Grading practices for optimal drainage
comply with the geotechnical investigative report and County standards. The development of

Foundation Lutheran Church is within compliance and standards and meets the requirements for
the drainage design.

The proposed grading and drainage is within substantial conformance for the master drainage plan
for the Subdivision and Drainage Basin. There is no impact on major drainage way planning

studies within the larger drainage basin. Site runoff and storm drain and appurtenances will not
adversely affect the downstream and surrounding developments.

VII. REFERENCES

El Paso County Drainage Manual

Colorado Urban Drainage and Flood Control District Drainage Criteria Manual, Volume I
(January 2016)

Colorado Urban Drainage and Flood Control District Drainage Criteria Manual, Volume IIT
(April 2018)

Urban Storm Drainage Criteria Manual, Volume 111 (November, 2015)
FEMA Flood Map Service Center
United States Department of Agriculture National Resources Conservation Service

Final Drainage Report for Paint Brush Hills — Phase 2 (Filing No. 13), dated June 2008, prepared
by Classic Consulting Engineers & Surveyors LLC

Final Drainage Report for Paint Brush Hills Filing No. 13A (Phased Final Plat — Phase 1), dated
April 2013, prepared by Classic Consulting Engineers & Surveyors LLC

Unresolved Review 1 Comment:

- Please include a cost estimate for all drainage
improvements required. Alternatively, state no drainage
improvements required.
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TR C Paint Brush Hills, Filing No. 13A
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VIII. APPENDICES

Unresolved Review 1 Comments:

- State what the capacity of Pond B1 is. Were flows
from this site included in the calculations for Pond B1
and what the amount of runoff entering Pond B1 will be
with the development of this site.

- Provide copies of pond design from Paintbrush Hills
in appendix.
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- Provide copies of pond design from Paintbrush Hills in appendix. 
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Project Number: 191726
Engineer: DGW
Date: 10/16/2023
Address: Towners Ave
Existing Conditions
Sub-Basin: E-1 (IDF Curve Equations from Figure 6-5 of the DCM 2 i
Coefficient (Table 6-6) Peak Flow (cfs) (Ci*A
t, Duration: 26.44 Volume 1) Q (cfs) ( )
I, Is lio lys lso li00 _Lﬂ%&l_s_e_;ﬁu;fﬁ Square Feet Acreage Coefficient , | Coefficient ¢ [ Coefficient | Coefficient ,¢ | Coefficient «, [ Coefficient yoq | 2Yr: G * A | SYG* A 10Yr:G* A | 25Yr: G* A | S0Y: G * A 100Yr: G * Al 2YrC. 5YrC, 10YrC. | 25YrC. | 50YrC. | 100YrC, 2YearQ | 5YearQ | 10 Year Q[ 25 Year Q| 50 Year Q| 100 Year Q
aracteristic
2.13798792| 2.670799899] 3.11609988| 3.56139987| 4.00669985| 4.48250383 Roof 0 0.00 0.71 0.73 0.75 0.78 0.80 0.81 0.000 0.000 0.000 0.000 0.000 0.000 0.020 0.080 0.150 0.250 0.300 0.350 0.27 137 3.00 5.71 7.70 10.05
Pavement 0 0.00 0.89 0.90 0.92 0.94 0.95 0.96 0.000 0.000 0.000 0.000 0.000 0.000
Lawn 279175 6.41 0.02 0.08 0.15 0.25 0.30 0.35 0.128 0.513 0.961 1.602 1.923 2.243
[ Hydrologic Soil Type: | B
A 279175 6.41
Design Points
Design Point Q5 Q0
E-1 137 10.05
Total Site 137 10.05




Time of Concentration

3.2.1 - Overland (Initial) Flow Time

, _0395(1.1-C, WL
g Sul)
Where:

1, = overdend (initial) flow time (min)

t=f+t,

(Eq. 6-8)

Cs = runofT coeflicient for S-year frequency (see Table 6-6)

L
urban land uscs)
8 = average basin slope (fU/ft)

= length of overland flow (300 ft maximum for non-urban land uses, 100 ft maximum for

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

concentrate and chennalize.

Sub-Basin: 3
L (initlal time): 300 ft
S (initial time): 0.034 ft/ft

Composite Runoff Coeffident Calculation:
C,=(C1A; +C3A, +C3A 5 +....C/A|) /A,

Land Use or Surface
Fi
Characteristic Square Feet Acreage G

Roof 0 0.00 0.73
|Pavement 0 0.00 0.0
Lawn 279175 6.41 0.08
Total : 279175 6.41

Gy 0.08

t; =(0.395%(1.1-C 5 )*sqrt(L})/(50.33)
t =

3.22 Travel Time

For catchments with overland and channclized flow, the time of concentration needs to be considered in

combination with the travel tims, 1, which is 1

or channel. For
25 or Equation 6-9 (Guo 1999).

d using the hydraulic properties of the swale, ditch,

preliminary work, the overland travel time, #,, can be estimated with the help of Figure 6-

¥=C,s5.% (Eq. 6-9)
Where:
= velocity (f/s)
C, = conveyance cocfiicient (from Teble 6-7)
S, = watercourse slope (ft/ft)
Table 6-7. Conveyance Cocefficient, G,
Conveyance Coeff.: 10 Type of L I
Slope (travel time): 0.03|ft/ft Hesvy meadow 25
v=¢,5,% 173 ft/s il S
Riprap (ot buziod) 65
Short pasture and fvwns 7
L {travel time): ft Nearly bsre ground 10
Graszed watcreay 15
te=LV= 30831 |sec. B e e s
te= 5.14 min.
totts [ o
324 WMini Time of C ration
If the calculations result in a 1, of less than 10 for undeveloped diti itis ded that
2 minimum value of 10 minutes be used. The mini 1. for urk d areas is 5 mi

Final t.: 26.44  |min.



Project Number: 191726

Engineer: DGW
Date: 10/16/2023
Address: Towner's Ave

Proposed Conditions

E_ (IDF Curve Equations from Figure 6-5 of the DCM

t, Duration: 10.31 Volume 1)

I ls ho las Iso lio

Coefficient (Table 6-6)

3.258739438 4.083511897| 4.76426388] 5.44501586| 6.12576785| 6.85585999|

I Hydrologic Soil Type: [ B I

Sub-Basin: im (IDF Curve Equations from Figure 6-5 of the DCM

t, Duration: 12.36 Volume 1)

Iz Is o las Iso li00

3.042449441 3.810877447| 4.44619035| 5.08150326| 5.71681617| 6.39783411

Hydrologic Soil Type: | B I

Q Peak Flow (cfs)(Ci*A)
% Square Feet Acreage Coefficient , | Coefficient ¢ | Coefficient ,, | Coefficient 5 | Coefficient «, | Coefficient y0 | 2Yr: G * A/ | SYr:C* A | 10Yr: G * A | 25Yr: G * A [ 50Yr: G * A 100Yr: G * A| 2YrC, 5YrC, 10YrC. | 25YrC. | 50YrC. | 100YrC, 2YearQ | S5YearQ [ 10Year Q| 25 Year Q| 50 Year Q| 100 Year Q
st
Roof 298 0.01 0.71 0.73 0.75 0.78 0.80 0.81 0.005 0.005 0.005 0.005 0.005 0.006 0.368 0.408 0.458 0.526 0.560 0.594 1.88 2.61 3.42 4.49 5.38 6.39
Pavement 27107 0.62 0.89 0.90 0.92 0.94 0.95 0.96 0.554 0.560 0.573 0.585 0.591 0.597
Lawn 40883 0.94 0.02 0.08 0.15 0.25 0.30 0.35 0.019 0.075 0.141 0.235 0.282 0.328
X T 157 [ e R e e U A A S R |
Coefficient (Table 6-6) Q Peak Flow (cfs)(Ci*A)
% Square Feet Acreage Coefficient , | Coefficient ¢ | Coefficient ., | Coefficient ,¢ | Coefficient <, | Coefficient 30 [ 2Yr: G * A | SY: G * A | 10Yr: G * A | 25Yr: G * A 50Yr: G, * A/ 100Yr: G * A;| 2YrC, 5YrC; 10YrC. | 25YrC. | 50YrC. | 100YrC, 2YearQ | SYearQ [ 10 Year Q| 25 Year Q| 50 Year Q| 100 Year Q
El l
Roof 9335 0.21 0.71 0.73 0.75 0.78 0.80 0.81 0.152 0.156 0.161 0.167 0.171 0.174 0.145 0.197 0.260 0.348 0.392 0.436 2.28 3.90 5.99 9.18 11.64 14.48
Pavement 22813 0.52 0.89 0.90 0.92 0.94 0.95 0.96 0.466 0.471 0.482 0.492 0.498 0.503
Lawn 178739 4.10 0.02 0.08 0.15 0.25 0.30 0.35 0.082 0.328 0.615 1.026 1.231 1.436
A 210887 4.84




Time of Concentration t.=t+4

3.2.1 - Overland (Initial) Flow Time

0.3950.1-C WL
"=-5(IT£‘”_L)\—C (Eq. 6-8)

Where:

1; = overland (initial) flow time (min)
Cs = runoff coeflicient for §-year frequency (soc Teble 6-6)
L = length of overdand flow (300 ft maximum for non-urban land uses, 100 fi maximum for
urban land uses)
§ =average basin slope (fV/f1)
Note that in some urban watersheds, the overland flow time may be very small because flows quickly
concentrate and channelize.

Sub-Basin: _
L (initial time): 100 ft

S (initial time): | 0074 lw/i

Composite Runoff Coeffident Calculation:
C.={C3A; +C2A, +C3Ay +..CLA )/ A,

Land Use or Surface
Feet Acr
Characteristic SquareFee eae &
Roof 0 0.00 0.73
Pavement 27107 0.62 0.90
Lawn 40883 0.94 0.08
Total : 67990 1.56
Ce= 0.41

t, = {0.395%(1.1-C 5 )*sqrt(L))/(570.33)

322 Travel Time

For catchments with overland and channelized flow, the time of ion needs to be idered in
combination with th= travel time, t,, which is calculated using the hydraulic propertics of the swalc, ditch,
or channel. For preliminary work, the overland travel time, #,, can be estimated with the help of Figure 6-
25 or Equation 6-9 {Guo 1999).

V=cs." . (Eq. 69)
Where:
1'=velocity (ft/s)
(', = conveyance cocfficient (from Table 6-7)
8., = watercourse slope (fi/ft)
‘Tabie 6-7. Conveyance Coefficient, C,
Conveyance Coeff.: 20 Type of Laod Surface S
Slope (travel time): 0.015|ft/ft Hexvy meadas 25
v=c,s,* 245 ft/s Tillagefficld 5
Riprap (2ot buziod)” 65
Short pasture and lawTs 7
L (travel time): h‘. Nexrly bere ground 10
Grassed watervy 15
te=Lv= 23066 |sec. R e
= 3.84 min.

t=ttt = | 1031 |mn

324 Minimum Time of Concentration

If the calculations result in & £, of less than 10 minutes for undeveloped ditk itis ded that
a minimum value of 10 minutes be used. The mini 1, for urbanized areas is 5 mis

Final t: min.



Time of Concentration =+t

3.2.1 - Overland (Initial) Flow Time

0, 1.1-
’.=%‘qﬂ (Eq_s_s)

Where:

1, = overland (initial} flow time (min)
Cs = runofT coefTicient for 5-year frequency (sec Table 6-6)
L = length of overland flow (300 it maximum for non-urban land us¢s, 100 fi maximum for
urban land vses)
S =average basin slope (fUN)
Note that in some urban watersheds, the overland flow time may be very small because flows quickly
concentrate and channelize.

Sub-Basin:
L (initial time): 100 fit
S (initial time): | 0088 |ft/it

composlte Runoff Coeffictent Calculation:

Co=(CyAy +CaA, +C3A5 +..CiA;) /A,
Land Use or Surface
uare Feet A

Characteristic Square creage &
Roof 9632.7689 0.22 0.73
Pavement 22813 0.52
Lawn 178739 4.10
Total : 211185 4.85

t, =(0.395%(1.1-C ; ) *sqrt(L})/(5%0.33)
tjy=

0.0
0.08

322 Travel Time

For catchments with overland and channelized flow, the time of concentration needs to be considered in
combination with the travel time, f,, which is calculated using the hydraulic propertics of the swale, ditch,
or channel. For preliminary work, the overland travel time, 1, can be cstimated with the help of Figure 6-
25 or Equation 6-9 (Guo 1999).

=, 5% (Eq. 6-9)
¥ = velocity (ft/s)

(= conveyance cocfficient (from Table 6-7)
S,, = watercourse slope (ft/ft)

Tuble 6-7. Conveyance Coefiicient, G,

Conveyance Coeff.: 20 Typeof L <
Slope (travel time): 0.023|ft/ft Heavy mesdow 25
v=c,s,*’ 3.03  |ftfs AL 3

Ripeep (not buriod) &s

Short pasture 2od lawrs 2
L {travel time): ft Nearly bare ground 10

Grassed walcrway 5
to=v= 287 Jsec T
te= 3.71 min.

=g+t = mln.

3.24 Minimum Time of Concentration

a minimum value of 10 minutes be used. The

If the calculations resalt in a £, of less than 10 mmm:s for mdcvc]oped emdmons, it is recommended that
i ¢ for i is5

Final t:



Appendix D — FEMA Floodplain Map



National Flood Hazard Layer FIRMette s Legend

104*37°40°W 38°S8'52° N - . SEE FIS REPORT FOR DETAILED LEGEND AND INDEX MAP FOR FIRM PANEL LAYOUT
y Without Baso Flood Elsvation (BFE)

Zone A. V. A99
| SPECIAL FLOOD With BFE or Dopth Zoaz AE. A0, AH. VE. AR
‘HAZARD AREAS | -~ Regulatory Floodway

e

0.2% Annual Chance Flood Hazard, Areas
of 1% annual chance flood with average
depth less than one foot or with drainage
areas of less than one square mile Zone X

w Future Conditions 1% Annual
Chance Flood Hozard Zene X

y Area with Reduced Flood Risic due to

| OTHER AREAS OF " Lovee. See Notes, Zenc X

FLOOD HAZARD |7 7 # Arsa with Flood Risk due to Leveazene 0

NOSCREEN Area of Minimal Flood Hazard Zone x
{1 Effective LOMRs
OTHER AREAS | Arsa of UndetermInod Flood Hazard Zone D

GENERAL | =— =~ Channel, Culvert, or Storm Sewer
STRUCTURES [1111881  Lovee, Dike, or Floodwall

Cross Saoctions with 1% Annual Chance
L3 Wator Surface Elevation

»— — ~ Coastal Transect

~=g3w Base Flood Elevation Lina (BFE)
LimIt of Study
Jurisdiction Boundary

eemm wee Constal Transect Baseline
OTHER |~ ———— Profile Basellne
FEATURES | Hydrographic Feature

[ | Digitsl Data Avallable X
["]  NoDigital Data Avallablo
MAPPANELS| 7]  unmapped
? The pin displayed on the map ls an approximate

point selected by the user and does not represent
an authoritative property location,

This map complies with FEMA's standards for the use of
digital flood maps If it Is not vold as described below.
The shown with FEMA's

The flood hazard information Is derived directly from the
authoritative NFHL web services provided by FEMA. This map
was exported on 2/14/2023 at 1:11 P/ and does not
reflect changes or amendments subsequent to this date and
time, The NFHL and effectiva Information may change or
becomae suparseded by new data over time. -

This map Im-p s vold if the one or more of the following map

notappear: Imagery, flood zone labels,
lmml. scale bar, map erution date, community Identilers,
- R date. Map Images for
1:6,000 1095 ; unmmad and urlmulcmlztd aress cannot be used for
0 250 500 1,000 1,500 2,000 ! Tagulatory plisposes.
B: p: USGS Map: Ortholl y: Data refreshed October, 2020




Appendix E — USDA Soils Survey Map



Hydrologic Soil Group—EIl Paso County Area, Colorado

104° 37 17 W
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4314160
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Map Scale: 1:1,130 if printed on A portrait (8.5" x 117) sheet.
N o 15 20 60 0

104° 3725'W
104° 371TW

Foot
A 0 50 100 200 300
Map projection: Web Mercator Comer coordinates: WGS84  Edge tics: UTM Zone 13N WGS84

uspa  Natural Resources Web Soil Survey 2/14/2023
Conservation Service National Cooperative Soil Survey Page 1 of 4



Hydrologic Soil Group—EI Paso County Area, Colorado

MAP LEGEND
Area of Interest (AOI} o c
LJ Area of Intarest (AQI) - )
Solls o B

Soll Rating Polygons

=] A o Not rated or not avallable
AD Water Features
!j, Streams and Canels
@ s
Transportation
g em .
ey Rails

BEE ¢ e Interstate Highways
D cio US Routes
/3 o Major Roads
[] Notrated or not available Local Roads

Soll Rating Lines Background
A E‘g Aerial Photography
g AD
= B
e BD
= C
= CID
e D
= ¢  Not rated or not avallable

Soll Rating Polints

MAP INFORMATION

The soil surveys that comprise your AO| were mapped at
1:24,000.

Waming: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more datailed
scale.

Please rely on the bar scale on each map sheel for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves diraction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic prajection, should be used if more
accurale calculations of distance or area are required,

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soll Survey Area: El Paso County Area, Colorado
Survey Area Data:  Version 20, Sep 2, 2022

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Sep 11, 2018—0ct
20, 2018

The orthophoto or ofher base map on which the scil lines were
compiled and digitized probably differs from the background
Imagery displayed on these maps. As a result, some minor
shifling of map unit boundaries may be evident.

Natural Resources

Conservation Service

Web Soll Survey
National Cooperative Soil Survey

21142023
Page 2 of 4




Hydrologic Soil Group—El Paso County Area, Colorado

Hydrologic Soil Group

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 sails that in
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Map unit symbol [ iap unit name l Rating Acres in AOI Percent of AOI
71 Pring coarse sandy B ‘ 6.4 100.0%
loam, 3 to 8 percent | |
‘ slopes ;
| Totals for Area of Interest ‘ 6.4 100.0%

USDA

Natural Resources Web Soil Survey

#5  conservation Service National Cooperative Soil Survey

2/14/2023
Page 3 of 4



Hydrologic Soil Group—El Paso County Area, Colorado

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

usida  Natural Resources Web Soil Survey 2/14/2023
“%%E  Conservation Service National Cooperative Soil Survey Page 4 of 4



Appendix C - Drainage Maps
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- Label contours.
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DESIGN POINT       FLOW (CFS)        FLOW (CFS) FLOW (CFS) DP1 Q    = 3.40 Q    = 3.40 10   = 3.40 Q   = 6.35 100  = 6.35 DP2 Q    = 6.02 Q    = 6.02 10   = 6.02 Q   = 14.52 100  = 14.52 
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BASIN SUMMARY

AutoCAD SHX Text
BASIN Q10(CFS)  Q100(CFS) ACRES(AC) Q10(CFS)  Q100(CFS) ACRES(AC)  Q100(CFS) ACRES(AC) Q100(CFS) ACRES(AC) ACRES(AC) D-1  3.40  6.35  1.56  3.40  6.35  1.56 6.35  1.56 1.56 D-2  6.02  14.52  4.85 6.02  14.52  4.85 14.52  4.85 4.85  TOTAL  9.42  20.87  6.41 9.42  20.87  6.4120.87  6.416.41

Carlos
Text Box
Show and label streets as previously done on the first submittal.

Carlos
Callout
Unresolved Review 1 Comment:
- Please label and identify proposed grass swale.

Carlos
Callout
Unresolved Review 1 Comment:
- Label proposed and existing contours.

Carlos
Text Box
Show proposed structure and surfaces as previously done in first submittal.

Carlos
Callout
Unresolved Review 1 Comment:
- Add time of concentration path to legend

Carlos
Text Box
Show and label proposed rain garden described in the report.

Carlos
Callout
Unresolved Review 1 Comment:
- Label all existing and proposed drainage infrastructure. Include dimensions and sizing.

Carlos
Text Box
Unresolved Review 1 Comment:
- Show and label all drainage and utility easements.

Carlos
Callout
Show and label grass swale.

Carlos
Callout
Show and label area inlet. Provide type.

Carlos
Callout
Show and label area inlet.

Carlos
Callout
Show pipe connecting DP2 to DP3 if proposed. Or grading for flows to reach DP3.

Carlos
Text Box
Discuss DP3 and DP4 in the report and include in the summary table.

eschoenheit
Text Box
Provide a summation table for current historic conditions and developed flow conditions 

eschoenheit
Text Box
Existing drainage facilities and structures, including irrigation ditches roadside ditches, drainageways, gutters and culverts, all indicating flow direction. All pertinent information such as material, size, shape, slope and locations shall also be included.


