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ENGINEER’S STATEMENT:

The attached drainage plan and report were prepared under my direction and supervision and
are correct to the best of my knowledge and belief. Said drainage report has been prepared
according to the criteria established by the County for drainage reports, and said reportis 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.

Michael A. Bartusek, P.E. #23329

DEVELOPER’S STATEMENT:

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

By:

Shawn Shafer
Title; Owner

Home Run Restorations, Inc.
5090 Wiley Road
Peyton, CO 80904

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

Jennifer Irvine, County Engineer/ECM Administrator Date

Conditions:



FINAL DRAINAGE REPORT
WYOMING ESTATES SUBDIVISION

PROJECT DESCRIPTION

This drainage report is for the development of the Wyoming Estates Subdivision. The currently
vacant 40.01 acres site is located west of Curtis Road approximately 2.5 mile north of SH 94. Of
the 40.01 acres 3.53 acres is being dedicated to El Paso County for future Curtis Road
expansion. It is further described as the southern portion of Section 33, Township 13 South,
Range 64 West of the 6t Principal Meridian in El Paso County, Colorado.

All of this lot is located in the Curtis Ranch and Livestock Company drainage basin. Flows from
the site drain into the west ditch of Curtis Road and flow north to the West Fork of Squirrel
Creek.

SOILS
The soil on the site can be described as having a rapid permeability, medium-surface runoff, and
moderate to high hazard of erosion. The soils within the site are:

e 8 Blakeland Loamy Sand A

e 95 Truckton Sandy Loams B

FLOODPLAIN STATEMENT

No portion of the developed site is located within a designated FEMA 100-year floodplain
according to the information published in the Federal Emergency Management Agency Flood
Plain Map No. 08041C0785G, dated December 7, 2018.

METHOD OF COMPUTATION

The methodology utilized for this report is in accordance with the EIl Paso County Drainage
Criteria Manual, Volumes 1, dated May 2014. The Rational Method for computation of runoff
was used for determining Sub-Basin flows.

Q =cia

Where Q= maximum rate of runoff in cubic feet per second
¢ = runoff coefficient representing drainage area characteristics
i = average rainfall intensity, in inches per hour, for the duration

required for the runoff to become established
a= drainage basin size in acres

EXISTING DRAINAGE CONDITIONS

The existing site is undeveloped except for a gravel road located along the north property line
located within a 60 ft. Access Easement. Approximately 90% of the parcel is covered with
rangeland grasses with slopes varying from 2% to 8%. The parcel generally slopes to the
northeast except for the southwest corner which drains to the southwest. Also a large 2.5’ deep
sump area exists in the south central portion of the site. The overflow swale for this sump area
directs the flows to the northeast.

Sub-Basin Aex contains 3.66 acres and drains the southwest corner of the site. It produces flows

of 0.9 cfs for the 5-year storm and 7.1 cfs for the 100-year storm. These flows travel off the site
to the south.
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Sub-Basin Blex contains 19.80 acres and drains the southcentral area of the site. This area
drains to the east and northeast and is tributary Sub-Basin OS1 which contains the west ditch
along Curtis Road. This sub-basin produces flows of 4.5 cfs for the 5-year storm and 34.0 cfs for
the 100-year storm.

Sub-basin 0S1 contains 3.53 acres and is located east of the site and contains the Curtis Road
ROW. Sub-basin will produce flows of 1.9 cfs and 8.4 cfs respectively. The combined flows from
Sub-Basin Blex and 0S1 at DP1 will be 6.0 cfs for the 5-year storm and 41.1 cfs for the 100-year
storm.

Sub-basin 0S2 contains 6.86 acres and is located in the northwest area of the site. This
undeveloped area sheet flows onto the site and produces flows of 3.32 cfs for the 5-year storm
and 13.1 cfs for the 100-year storm. These flows sheet flow into Sub-Basin B2ex.

Sub-Basin B2ex contains 13.02 acres and drains the northeast portion of the site. This area
drains to the east and southeast toward the existing ditch along the existing gravel access road
which serves the properties to the west. This sub-basin produces flows of 3.0 cfs for the 5-year
storm and 18.6 cfs for the 100-year storm. These flows will combine with the flows from Sub-
basin OS2 at DP2 to produce flows of 5.9 cfs for the 5-year storm and 30.3 cfs for the 100-year
storm.

The flows from DP1 and DP2 will combine at DP3 to produce flows of 10.8 cfs for the 5-year
storm and 63.5 cfs for the 100-year storm. These flows will continue within the west Curtis
Road ditch to the West Fork of Squirrel Creek.

DEVELOPED DRAINAGE CONDITIONS

The proposed subdivision will consist of four (4) lots with Lot 1 containing 5.15 acres, Lot 2
containing 5.08 acres, Lot 3 containing 5.06 acres and Lot 4 containing 21.19 acres. It will also
contain an asphalt cul-de-sac located across from Patton Drive with a private gravel road
extending from the cul-de-sac and connecting to the existing access road to the west. These new
lots are assumed to be developed with 3000 sf homes and 12 ft gravel drives. No overlot
grading will take place within the proposed subdivision.

Sub-Basin A contains 3.66 acres and will continue to drain to the southwest corner of the site. It
produces flows of 0.9 cfs for the 5-year storm and 7.1 cfs for the 100-year storm. These flows
travel off the site to the south.

Sub-Basin B1 contains 4.75 acres and drains the eastern area of the site adjacent to Curtis Road.
This area drains to the east and northeast and is tributary Sub-Basin 0S1 which contains the
west ditch along Curtis Road. This sub-basin produces flows of 1.6 cfs for the 5-year storm and
10.1 cfs for the 100-year storm.

Sub-basin OS1A contains 2.62 acres and is located east of the site and contains the Curtis Road
ROW. Sub-basin will produce flows of 1.5 cfs and 6.6 cfs respectively. The combined flows from
Sub-Basins B1 and OS1A at DP1 will be 3.0 cfs for the 5-year storm and 16.4 cfs for the 100-year
storm.
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Sub-basin OS2A contains 1.26 acres and is located northwest of the site. This undeveloped area
sheet flows onto the site and produces flows of 0.3 cfs for the 5-year storm and 1.9 cfs for the
100-year storm. These flows sheet flow into Sub-Basin B2.

Sub-Basin B2 contains 17.94 acres and drains the northcentral portion of the site and contains a
large portion of Lots 3 and 4 and a small portion of Lot 1. This area drains to the northeast
toward the proposed ditch along Teleo Point. This sub-basin produces flows of 4.5 cfs for the 5-
year storm and 31.3 cfs for the 100-year storm. These flows will combine with the flows from
Sub-basin 0S2A at DP2 to produce flows of 4.4 cfs for the 5-year storm and 30.9 cfs for the 100-
year storm. These ditch flow continue east toward the Curtis Road ditch and be intercepted by a
800 cf Sand Filter Water Quality Basin. They will then combine with the flows from DP1 at the
proposed public 30"x19” RCEP culvert under the Teleo Point cul-de-sac. The combined flows of
DP1 and DP2 at DP3 will be 6.5 cfs for the 5-year storm and 42.4 cfs for the 100-year storm.
These flows continue north into Sub-Basin OS1B.

Sub-basin 0S2B contains 5.60 acres and is located in the area northwest of the site. This
undeveloped area sheet flows onto the site and produces flows of 1.1 cfs for the 5-year storm
and 8.2 cfs for the 100-year storm. These flows sheet flow into Sub-Basin B3.

Sub-Basin B3 contains 4.56 acres and drains the northwestern portion of the site and contains a
large portion of Lot 1. This area drains to the east toward the proposed ditch and sump along
the new gravel access road. This sub-basin produces flows of 1.7 cfs for the 5-year storm and
9.5 cfs for the 100-year storm. The flows from Sub-basin B3 will combine with the flows from
Sub-basin 0S2B at DP4 to produce flows of 2.3 cfs for the 5-year storm and 14.8 cfs for the 100-
year storm. These flows travel into Sub-Basin B4 through a private 30” cmp.

Sub-Basin B4A contains 4.83 acres and drains the northeastern portion of the site and contains
a Lot 2. This area drains to the east toward the existing ditch along the west property line which
will be enlarged and stabilized. This sub-basin produces flows of 1.4 cfs for the 5-year storm
and 9.8 cfs for the 100-year storm. These flows will combine with the flows from DP4 at DP5 to
produce flows of 3.0 cfs for the 5-year storm and 19.5 cfs for the 100-year storm. These flows
will be intercepted by a 1500 cf Water Quality Basin.

Sub-Basin B4B contains 0.74 acres and drains the northern portion of Teleo Point. This area
drains to the east toward Curtis Road but it is intercepted by a proposed ditch and diverted into
the 1850 cf Sand Filter Water Quality Basin. This sub-basin produces flows of 1.6 cfs for the 5-
year storm and 3.4 cfs for the 100-year storm. These flows will combine with the flows from
DP4 and DP5 at DP6 to produce flows of 3.9 cfs for the 5-year storm and 21.4 cfs for the 100-
year storm. These flows will then flow into the ditch along Curtis Road.

Sub-basin OS1B contains 0.91 acres and is located east of the site and north of Teleo Point cul-
de-sac and contains the Curtis Road ROW. Sub-basin will produce flows of 0.6 cfs and 2.6 cfs
respectively. The combined flows of 0S1B, DP3 and DP6 at DP7 will be 9.5 cfs for the 5-year
storm and 57.6 cfs for the 100-year storm. These flows will continue within the west Curtis
Road ditch to the West Fork of Squirrel Creek.

WATER QUALITY AND DETENTION

Water quality basins are not required for subdivisions containing lots greater than 5.0 acres per
the Engineering Criteria Manual Section 1.7.1.B.5, however water quality basins are required
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for the roadway improvements. Also temporary sedimentation basins will be added to mitigate
sediment from the construction of the public cul-de-sac and private access road. Two (2) basins
will be located on the site with diversion ditches directing the site flows into the basins. A 800 cf
Sand filter water quality basin is located south of the proposed roadway to capture the ditch
flows from the south side of the roadway and a 1850 cf Sand filter water quality basin is located
north of the proposed roadway to capture the ditch flows from the north side of the roadway as
well as the upper Private Road.

Based on the large lots and longer Time of Concentration distances, the estimated Developed
flows are less than the Existing Conditions flows so no detention facilities are warranted.

PRIVATE DRAINAGE FACILITIES

The proposed drainage improvements will be constructed at the time of plat approval.
The private culvert and ditch improvements construction and maintenance will be the
responsibility of Wyoming Estates Subdivision HOA.

DRAINAGE BASIN FEES l/

The proposed development is located within the Curtis Ranch and Livestock Company drainage
basin. The Livestock Company drainage basin encompasses 3.66 acres of the site but will
remain undeveloped so no fee is required. The Curtis Ranch drainage basin encompasses the
remainder of the area and has no fees associated with it.

CONCLUSION

The proposed development and subsequent lot developments follow the “Four Step Process” as
mandated by the EPA as follows:

Step 1: Employ runoff reduction practices
Runoff has been reduced by disconnecting impervious areas where possible, eliminating

“unnecessary” impervious areas and encouraging infiltration into suitable soils.
¢ Impervious areas have been directed to the existing earth swales and ditches to
encourage infiltration.
e Agravel roadway has been used for the upper portion of the project to reduce
the impervious of the areas.
Step 2: Stabilize drainageways
All drainageways, ditches and channels have been stabilized by the following methods:
e Tributaries have been left in their relatively natural state where possible.
e New ditches have been stabilized with either riprap or erosion control fabric
depending on the erosion potential.
Step 3: Provide water quality capture volume (WQCV)
The proposed development will disturb approximately 2.2 acres for the asphalt and
gravel roadway construction which will be mitigated through two water quality basins
as well as a temporary sedimentation basin.
Step 4: Consider need for industrial and commercial BMP's.
No industrial and commercial development is proposed for the site.

4|Page


Daniel Torres
Callout


Based on longer times of concentration and minimal development, the proposed development
flows of 57.6 cfs for the 100-year storm are below the historic levels of 63.5 cfs for the 100-year
storm. In addition, the construction of two (2) Sand Filter Water Quality Basins will improve
water quality for the site. Therefore, the proposed development will not adversely affect
downstream or surrounding properties.
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1. City of Colorado Springs and El Paso County (2014). Drainage Criteria Manual Volume
1 (DCM).

2. City of Colorado Springs and El Paso County (2014)
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5. El Paso County (January 2016) Engineering Criteria Manual.

6. Urban Drainage and Flood Control District (June 2017). Urban Storm Drainage
Criteria Manual, Volume 1-3.
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APPENDIX A
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WYOMING ESTATES SUBDIVISION
C FACTOR CALCULATION SHEET

EXISTING CONDITIONS

RUNOFF COEFICIENT
TYPE A/B SOILS

LAND USE Imperv% |5 YR 100 YR | )
UNDEV | 0| 008 0.35 i
GRAVEL ROAD | 80  0.59 o7,
VSIS RORD) | 100 09 0.96
ROOES 90| 0.73| 0.81 NN
4%_ |
TOTAL SURFACE CONDITION AREAS CALCULATED C
AREA AREA UNDEV ' GRAVEL ASPHALT ROOFS | 5 100
DESIG. (acre) 'ROAD ROAD YR YR
| | |
Aex 3.66 3.66 0.00 0.00 0.00  0.08 0.35
Blex | 19.80 19.80 0.00 0.00 0.00  0.08 0.35
B2ex 13.02 1247 055 0.00 0.00  0.10 0.36
0S1 | 3.53| 3.17) 0.00| 0.36 000  0.16 0.41
0S2 6.20 6.20 0.00| 0.00 0.00 008 035
| | |
Aex+Blex+B2ex  36.48 35.93 0.55 0.36 0.00| |
0.8 0.00 0.44 0.36 0.00
Imperviousness = (0.44)/37.29 = 2.2%
DEVELOPED CONDITIONS :‘ | |
RUNOFF COEFICIENT ! i
TYPE A/B SOILS B
LAND USE ~ lmperv% (5 ¥R 100 ¥R | | ]
L | | | | =
UNDEV _ | 0 0.08] 035 { :
GRAVEL ROAD 80 0.59 0.7 | |
ASPHALT ROAD 100 0.9 0.96 l |
_T109] (SR S
ROOFS | 90f  0.73 0.81 ‘ |
|




Developed Conditions

TOTAL SURFACE CONDITION AREAS

CALCULATED C

Imperviousness = (0.86)/15.73 =5.5%

AREA 'AREA UNDEV GRAVEL | ASPHALT ROOFS 5 100 |
DESIG. ~ |(acre) ~ ROAD  ROAD | YR | YR
A 3.66 3.66 000 000 0.00  0.08 0.35
B1 - 475 4.62, 0.06 0.00 007 0.0 0.36
B2 17.94 17.56 0.12 019 0.07  0.09 0.36
B3 456  4.24 0.25 0.00 007 0.12 0.38
B4A 483 476 000  0.00 007 009  0.36
B4B 0.74 0.13 0.33] 021 007  0.60 0.72
OS1A 262 2.35 0.00 027 000 016 041
os1B 091 082 0.00| 0.09 000  0.16 0.41
0S2A 126 126 0.00 0.00| 000  0.08 0.35
0S2B | 560 5.60/ 0.00 0.00/ 0.00  0.08 0.35
_' Eg House = 3000 sf w/ avg 250'x1: 2'_g?a\/él driveway | | 1 “ -
Water Quality Basi?mgervi"ous Calculation )
B Sub Area jl_mpervious Acreage _ 20
OS2A+B2 [ 1920 18.82 012 0.19 007

. 035 0.00 0.10 0.19| 0.06|

Imperviousness = (0.35)/119.2 =1.8% | B

| | | | |
OS2B+B3+B4A | 1573, 14.73| 0.58| 0.21 0.21] e
+B4B 086  0.00 0.46 0.21 0.19]
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Design Procedure Form: Sand Filter (SF)

Designer:

Company:

Date:
Project:
Location:

UD-BMP (Version 3.06, November 2016)

MAB

Respec

November 9, 2020

Wyoming Estates Sub

DP2

Sheet 1 of 2

1. Basin Slorage Volume

A) Effective Imperviousness of Tributary Area, |,
(100% if all paved and roofed areas upstream of sand filter)

B) Tributary Area's Imperviousness Ratio (i = I,/100)

C) Water Quality Capture Volume (WQCV) Based on 12-hour Drain Time
WQCV=08"*(0.91*i>-1.19*#+0.78 *i)

I, = 18 %
i= 0.018
WQCV = 0.01 walershed inches

D) Contributing Watershed Area (including sand filler area) Area=__ 836,350 sqft
E) Water Quality Capture Volume (WQCV) Design Volume Vwacev = 762 cuft
Viwacy = WQCV /12 * Area

F) For Watersheds Outside of the Denver Region, Depth of dg = in
Average Runoff Producing Storm

G) For Watersheds Outside of the Denver Region, Vwacv oTHER = cuft
Water Quality Capture Volume (WQCV) Design Volume

H) User Input of Water Quality Capture Volume (WQCV) Design Volume Vwacv user = cu ft
(Only if a different WQCV Design Volume is desired)

2. Basin Geometry

A) WQCV Depth Dwacv = 1.5 ft

B) Sand Filter Side Slopes (Horizontal distance per unit vertical, Z= 3.00 ft/ft
4:1 or flatter preferred). Use "0" if sand filter has verlical walls. DIFFICULT TO MAINTAIN, INCREASE WHERE POSSIBLE

C) Minimum Filter Area (Flal Surface Area) Ay = 188 sq ft

D) Aclual Filter Area Ancha = 575 sq ft

E) Volume Provided Vi = 862 cu ft

Choose OfiE

w

. Filter Material

(® 18" CDOT Class B or C Filter Material
QO Other (Explain):

4. Underdrain System

A) Are underdrains provided?

B) Underdrain system orifice diameter for 12 hour drain time

i) Dislance From Lowest Elevation of the Storage
Volume to the Center of the Orifice

ii) Volume to Drain in 12 Hours

i} Orifice Diameter, 3/8" Minimum

Chocse O
®) YES
) no
y= 1.7 ft
Vol;p = 762 cufl
Do = 518 in

DP2 UD-BMP_v3.06 xlsm, SF

11/9/2020, 7:04 AM



Design Procedure Form: Sand Filter (SF)

Designer:

Company:

Date:
Project:
Location:

MAB

Respec

November 9, 2020

Wyoming Estates Sub

DP2

Sheet 2 of 2

5. Impermeable Geomembrane Liner and Geotextile Separator Fabric

A) s an impermeable liner provided due to proximity
of structures or groundwater contamination?

Choose O]
QOYEs @NnNo

6-7. Inlet { Oullet Works

A) Describe the type of energy dissipation al inlel points and means of
conveying flows in excess of the WQCV through the outlet

Noles:

DP2 UD-BMP_v3.06 xIsm, SF

11/9/2020, 7:04 AM



Design Procedure Form: Sand Filter (SF)

UD-BMP (Version 3.06, November 2016}

Designer: MAB

Sheet 1 of 2

Company: Respec

Date: November 9, 2020
Project: Wyoming Estates Sub
Location: DP6

1. Basin Slorage Volume

A) Effeclive Imperviousness of Tributary Area, 1,
(100% if all paved and roofed areas upstream of sand filter)

B) Tributary Area's Imperviousness Ratio (i = 1,/100)

C) Water Quality Capture Volume (WQCV) Based on 12-hour Drain Time
WQCV=08"(091**- 119+ 0.78* i)

D) Contribuling Walershed Area (including sand filter area)

E) Water Quality Capture Volume (WQCV) Design Volume
Viwacy = WQCV /12 * Area

F) For Watersheds Qulside of the Denver Region, Depth of
Average Runoff Producing Storm

G) For Walersheds Outside of the Denver Region,
Water Quality Capture Volume (WQCV) Design Volume

H) User Input of Water Quality Caplure Volume (WQCV) Design Volume
(Only if a different WQCV Design Volume is desired)

i= 0.055

WQcCVv = 0.03 watershed inches

Area= 685200 sqft

Vwacv = 1,802 cu ft

dg = n

Vwacy otHER = cuft

Vwacy user = cu ft

2. Basin Geometry
A) WQCV Depth

B) Sand Filter Side Slopes (Horizonlal distance per unit vertical,
4:1 or flatter preferred). Use "0" if sand filter has vertical walls.

C) Minimum Filter Area (Flat Surface Area)

Dwacv = 30 ft

Z= 3.00 ft/ft
DIFFICULT TO MAINTAIN, INCREASE WHERE POSSIBLE

i
Awin = 471 sq ft | :

|

D) Actual Filter Area Anctual = 630 sq ft i
|
E) Volume Provided Vr= 1890 cu ft 1
. . Choose OTE l |
3. Filter Material @ 18" CDOT Class B or C Filter Material i
el
O Other (Explain): 1

"
1 'i

4. Underdrain System ]
B — |
®) YES ol

A) Are underdrains provided? © ¥,
(@5 :

B) Underdrain system orifice diameter for 12 hour drain time it

i) Distance From Lowest Elevation of the Storage y= 1.7 ft

Volume lo the Center of the Orifice "r

ii) Volume to Drain in 12 Hours Vol,, = 1,802 cu ft “

iii) Orifice Diameter, 3/8" Minimum

Do = 1 in

DP6& UD-BMP_v3.06.xlsm, SF

= AL T T P Eh s o Teii e bt B WS TS Dl

11/9/2020, 8:21 AM



Design Procedure Form: Sand Filter (SF)

Designer:

Company:

Date:
Project:
Location:

MAB

Respec

November 9, 2020

Wyoming Estates Sub

DP6

Sheet 2 of 2

5. Impermeable Geomembrane Liner and Geotextile Separator Fabric

A) Is animpermeable liner provided due to proximity
of slruclures or groundwater contamination?

OYs @nNo

Choose O |

6-7. |ntet / Qullet Works

A} Deseribe Ihe type of energy dissipation at inlet points and means of
conveying flows in excess of the WQCV through the outlel

Nates:

DP6 UD-BMP_v3 06 xIsm, SF

11/9/2020, 8:21 AM
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Determination of Culvert Headwater and Outlet Protection

Project: Wyoming Subdivision

Basin ID: Basin B3 (DP4)

w |

7 2A

Soil Type:

R e Choose OfE:
e lort AN o (®) sandy
ST, o (O Non-Sandy

Supercritical Flow! Using Da to calculate protection type.

Design Information {Input}:
Design Discharge
Circular Culvert:

Box Culvert:

Barrel Diameter in Inches
Inlet Edge Type (Choose from pull-down list)

Barrel Height (Rise) in Feel
Barrel Width (Span) in Feet
Inlet Edge Type (Choose from pull-down list)

Q=[_T48__Jots

D =| 24 ||nches

Groaved End Projection

Height (Rise) = it
Width (Span) = fi

v

OR

v

Number of Barrels No =':_—‘

Inlet Elevation Elev IN =| 6543 ft

Outlet Elevalion OR Slope Elev QUT = 6541 fl

Culvert Length L= 65 ft

Manning's Roughness n= 0.024

Bend Loss Coefficient ky = 0

Exit Loss Coefficient k= 1

Tailwater Surface Elevation ElevY, = 6541.7 ft

Max Allowable Channel Velocity V= 5 ftis
Required Protection (Output):

Tailwater Surface Height Yi 0.70 f

Flow Area at Max Channel Velocity Ay 2.96 it?

Culvert Cross Seclional Area Available = 3.14 it

Entrance Loss Coefficient ke = 0.20

Friction Loss Coefficient k= 274

Sum of All Losses Coefficients = 394 ft

Culvert Normal Depth Yn= 122 n

Culvert Critical Depth Ye= 1.39 |l'|

Taitwater Depth for Design d= 1.69 ft

Adjusted Diameler OR Adjusted Rise L, = 1.61 fl

Expansion Factor 1/(2*tan{@)) = 544

Flow/Diameter?® OR Flow/(Span * Rise' °) QID*2.5 = 262 fi%%rs

Froude Number Fr= 1.29 Supercritical!

Tailwaler/Adjusted Diameter OR Tailwater/Adjusted Rise YUD = 0.44

Inlet Control Headwater HW, = 2.06 ft

Outlet Control Headwater HWo = 1.05

Design Headwater Elevation HW= 6,545.06 ft

Headwater/Diameter OR Headwater/Rise Ratio HWI/D = 1.03

Minimum Theoretical Riprap Size dgg = 5 in

Nominal Riprap Size dso = 6 in

UDFCD Riprap Type Type = VL

Length of Protection Lp= 13 ft

Width of Protection T= 5 ft




Determination of Culvert Headwater and Outlet Protection

Project: Wyoming Subdivision

Basin ID: Basin OS1A (DP3)

{Choﬁeﬂﬁ_e:

Soit Type:

(@) Sandy
(O Non-Sandy

Supercritical Flow! Using Ha to calculate protaction typa.

Design Information (Input):

Design Discharge
Circular Culvert:

Barrel Diameter in Inches

Inlet Edge Type (Choose from pull-down list)

Box Culvert:
Barrel Heighl (Rise) in Feet
Barrel Width (Span) in Feet

Inlet Edge Type (Choose from pull-down list)

Q=[_#7__Jes

1 Square End Projection

OR

D =| |inches
A 4

Height (Rise) =158 Jn

25 ft

Width (Span) =

| 1.5 1 Bevel w/ 90 Deg. Headwall

Number of Barrels No =

Inlet Elevation Etev IN =|

Outlet Elevation OR Slope Elev OUT =|

Culvert Length L=

Manning's Roughness = 5

Bend Loss Coefficient b 0

Exit Loss Coefficienl ke = 1

Tailwater Surface Elevation ElevY, = 6499.9 ft

Max Allowable Channel Velocity = 5 ft/s
Regquired Protection {Output):

Tailwater Surface Height Ye= 1.40 ft

Flow Area at Max Channel Velocity A= 4.24 ft*

Culvert Cross Sectional Area Available A= 3.95 ft*

Enlrance Loss Coefficient ke = 0.20

Friction Loss Coefficient k= 094

Sum of All Losses Coefficients = 214 it

Culvert Normal Depth Yo= 0.86 it

Culver! Critical Depth Yo = 1.31 ft

Tailwater Depth for Design d= 1.44 fl

Adjusled Diameter QR Adjusted Rise H.= ft

Expansion Factor 1/(2*tan(@)) = 6.53

Flow/Diameter? > OR Flow/(Span * Rise' %) QIWHM 5 = 427 1°%s

Froude Number Fr= 1.87 Supereritical!

Tailwater/Adjusted Diameter OR Tailwater/Adjusted Rise YUH = 115

Inlet Control Headwater HW, = 2.04 it

Outlet Control Headwater HW, = 1.40

Design Headwater Elevation HwW = 6,501.54 ft

Headwater/Diameter OR Headwater/Rise Ratio HWIH = 1.29

Minimum Theoretical Riprap Size dso = 1 in

Nominal Riprap Size dgo = 6 in

UDFCD Riprap Type Type = VL

Length of Protection Ly= 5 ft

Width of Protection = 4 ft
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Chapter 6

Hydrology
Table 6-6. Runoff Coefficients for Rational Method
(Source: UDECD 2001)
Land Use or Surface Percent HunoHiCoeHients
Characterlstics Impervious 2-year S-year 10-year 25-yaar 50-year 100-year
HSGAZB | HsG cap | HSGARB | HSG CaD | HSGARB | HsGaD | HsGARS | HsGcaD | HsGALB | HsGceD | Hse Azs | HSG can

Buslness

Commerclal Areas 95 Q0,79 0.80 081 Q82 0.83 0.84 0.85 0.87 0.87 0.88 0.88 0.89

Neighborhood Areas 70 Q.45 0.49 0.49 0.53 053 057 0.58 0.62 0.60 0.65 0.62 0.68
Residential

1/8Acre or less 65 0.41 0.45 0.45 0.49 a.49 054 0.54 0.59 Q57 Q62 059 0.65

1/4 Acre 40 0.23 0.28 0.30 Qa3s 036 0.42 042 Q.50 0.46 0.54 0.50 0.58

1/3Acre 30 0.18 0.22 0.25 030 0.32 0.38 0.3% 0.47 Q.43 0.52 0.47 0.57

1/2Acte 25 0.15 020 0.22 0.28 0.30 0.36 037 0.46 0.41 0.51 0.46 0.56

1Acre 20 0.12 0417 020 026 027 034 0.38 0.44 0.40 050 0.44 0.55
Industrial

Ught Areas 20 0.57 0.60 0.55 0.63 0.63 065 0.66 0.70 0.68 oz 070 0.74

Heavy Areas 50 a71 073 073 Q75 Qa7s 0.77 0.78 0.80 0.80 0.82 0.81 0.83
Parks and Cemeterles 7 0.05 0.09 0.12 Q.19 0.20 0.29 030 0.40 034 Q.46 039 0.52
[Playgrounds 13 007 | 013 | 016 | 023 | 024 | 031 | 032 | 042 | 037 | 048 | o041 | os4
Raliroad Yard Areas 40 0.23 028 030 Q3s 036 0.42 0.42 0.50 0.46 054 0.50 058
Undeveloped Areas

Historic Flow Analysls— 2

Greenbelts, Agriculture 0.03 Q.05 0.09 0.16 017 0.26 0.26 0.38 0.31 0.45 0.36 051

Pasture [Meadow 0 0.02 0.04 0.15 015 Q.25 025 037 030 0.44 050

Forest 0 0.02 0.04 0.08 0.15 ai1s 025 Q25 037 030 0.44 0.35 050

Exposed Rock 100 0.89 0.89 0.90 090 0.92 0.92 094 0.94 0.95 0.95 0.96 496

Offsite Flow Analysis (when s

landuse Is undefined) 026 a3l 032 Q37 038 Q.44 0.44 051 0.48 0.55 0.51 0.59
Strests

Paved 100 0.89 0.89 .90 0.92 0.92 0.94 .54 0,55 0.35 0.96

Gravel 80 0.57 0.60 0.59 063 0.63 066 066 0.70 0.68 072 Q7! 074
Drive and Walks 100 0.39 0.29 0.90 0.90 0.92 a9 0.94 0.94 0.95 085 0.96 0.96
Roofs 0 0.71 073 Q73 0.25 Q.75 77 73 0.80 0.80 Q82 Q8 0.83
|Lﬁwns 0 0.02 0.04 0.08 0.15 015 025 0.25 Q.37 030 044 0.35 Qas0
May 2014 City of Colorado Springs 6-17

Drainage Criteria Manual, Volume 1



Chapter 6

Hydrology

Figure 6-25. Estimate of Average Concentrated Shallow Flow
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Hydrology

Chapter 6
Figure 6-5. Colorado Springs Rainfall Intensity Duration Frequenc
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IDF Equations
Lo =-2.52 In(D) + 12.735
Isp=-2.25 Il'l(D) +11.375

Tos =-2.00 In() + 10,111

Y,0=-1.75 In(D) + 8.847
Y= -1.50 In(D) + 7.583

I,=-1.19 In(D) + 6.035

Note; Values caleulated by
equations may not precisely
duplicate values read from figure.

6-52 City of Colorado Springs

May 2014
Drainage Criteria Manual, Volume 1



NAME: K:\LAND PROJECTS\2018\03433-3050 CURTIS ROAD\DWG\03433-DRNGEXIST.DWG

PLOT DATE: November 19, 2020 10:16 AM, BY: ADAN CAMANO
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Daniel Torres
Callout
Please relocate this pond to be outside of the ROW preservation.

Daniel Torres
Area Measurement
293.25 sf

Daniel Torres
Callout
the flat filter area does not appear to match the calculations. revise accordingly. Also please see comments by the DPW stormwater engineer on the pond details

Daniel Torres
Area Measurement
625.38 sf
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