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STATEMENTS AND APPROVALS

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 report is in conformity with the
master plan of the drainage basin. [ accept responsibility for any liability caused by any negligent
acts, errors or omissions on my part in preparing this report.

Kiowa Engineering Corporation, 1604 South 21st Street, Colorado Springs, Colorado 80904

Andrew W. McCord (PE #25057) Date
For and on Behalf of Kiowa Engineering Corporation

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

By:

Date

Print Name: _ ]. Rvan Watson, Glen Development Company

Address: 3 Widefield Boulevard
Colorado Springs, Colorado 80911

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

Jennifer Irvine, P.E. Date
El Paso County Engineer/ECM Administrator
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l. GENERAL LOCATION AND DESCRIPTION

The Glen at Widefield Filing No. 10 (Filing 10) subdivision will be developed as a single-family
residential subdivision located in the Widefield area of El Paso County. The subject property is
located to the west of Marksheffel Road and north of Mesa Ridge Parkway. The site is located in the
southwest portion of Section 22, Township 15 South, Range 65 West of the 6th Principal Meridian, in
El Paso County, Colorado. The site is bounded on east by Marksheffel Road, the south and west by
the Glen at Widefield Filing No. 7, to the northwest by the Glen at Widefield Filing No. 8, and the north
by future Glen at Widefield Filing No. 11, currently unplatted land. The property covers
approximately 10.47 acres and is currently undeveloped. The property has previously been rough
graded as a part of the Glen at Widefield East. A vicinity map of the site is shown on Figure 1 included
in the Appendix.

The existing vegetative cover within the development is in poor to fair condition with minimal
grasses throughout the site. The existing ground slopes within the property range from 0.2 to 9
percent. Soils within the subject site are classified to be within Hydrologic Soils Group B as shown in
the El Paso County Soils Survey. For the purposes of computing the existing and proposed hydrology
for the site, Hydrologic Soil Group B was used.

Existing utilities within or adjacent to the site include a pair of thirty-inch (30”) Colorado Interstate
Gas (CIG) mains that run along the easterly property boundary (See Maps).

The Filing 10 area has been overlot graded. Peaceful Valley Road extends through the filing and
connects to Marksheffel Road. This roadway has been constructed and will be improved further with
this development with sidewalks and pedestrian ramps.

I MAJOR DRAINAGE BASINS AND SUBBASINS

The site lies within the West Fork Jimmy Camp Creek drainage basin. The majority of the overall site
presently drains towards the south and southwest by a combination of overlot sheet flow along with
curb gutter and pipe conveyances to the West Fork Jimmy Camp Creek just upstream of Mesa Ridge
Parkway (Sub-basins EX-1 through EX-4 - See Sheet 1 of 3). The northeast portion of the site drains
east and south in the same fashion to the existing roadside ditch along Marksheffel Road across from
Peaceful Valley Road (Sub-basin EX-5). The remaining portion of the site, or southeast corner, drains
by sheet flow to the existing roadside ditch along Marksheffel Road approximately 400 feet north of
Mesa Ridge Parkway (Sub-basin EX-6). The existing drainage patterns for the site are shown on Sheet
1 provided in a map pocket at the end of this report.

The drainage reports that were reviewed in the process of preparing this drainage report are
included in the References section. The Glen at Widefield East area was studied as a part of the Master
Development Drainage Plan (MDDP) for the Glen at Widefield and the West Fork Jimmy Camp Creek
Drainage Basin Planning Study (DBPS). A detention basin shown on the west side of the creek (DP
3101) was designed and constructed as part of the Filing No. 6 improvements. Two additional
regional detention basins were identified for the site in the MDDP: one to serve the westerly side of
the site with flows released west to the West Fork Jimmy Camp Creek (DP 3091), and the other to
serve the easterly side of the site with flows released east across Marksheffel Road to a channel along
the north side of Peaceful Valley Road and ultimately to the Jimmy Camp Creek main branch (DP
4021). The detention basin shown in the MDDP and DBPS at DP 3091 was designed and constructed
as part of the Glen at Widefield Filing No. 7 improvements as Basin C. However, due to the proposed
grading and drainage patterns north of Filing No. 7, two additional detention basins to serve the
westerly side of the site were planned and constructed: one for Filing No. 8 (Basin B) and one for
Filing No. 9 (Basin A), which is located just north of the Filing No. 8 area. The detention basin shown
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in the MDDP and DBPS at DP 4021 will be designed herein (Basin D) and constructed to serve Filing
10, and future Filings 11 and 12 within the Glen at Widefield area.

The subject property limits are shown on Flood Insurance Rate Maps (FIRMs) 08041C0956G and
08041C0957G (both with effective dates of December 7, 2018) that are included in the Appendix.
The FIRMs also show that the property to be developed with buildable lots is located outside of the
FEMA regulated floodplain in an unshaded Zone X area, which is described as “Area of Minimal Flood
Hazard.”

M. DRAINAGE DESIGN CRITERIA

Hydrologic and hydraulic calculations for the site were performed using the methods outlined in the
El Paso County Drainage Criteria Manual. Topography for the site was compiled using a two-foot
contour interval and is presented on the Drainage Plan. The hydrologic calculations were made for
the historic and proposed site conditions. The Drainage Plan presents the drainage patterns for the
site, including the sub-basins. The peak flow rates for the sub-basins were estimated using the
Rational Method. The 5-year (Minor Storm) and 100-year (Major Storm) recurrence intervals were
determined. The one-hour rainfall depth was determined from Table 6-2 of the Drainage Criteria
Manual. These depths are shown in the runoff calculations spreadsheet. The peak flow data
generated using the rational method was used to verify street capacities and to size inlets and storm
sewers within the subdivision. The drainage basin area, time of concentration, and rainfall intensity
were determined for each of the sub-basins within the property. The onsite soils were assumed to
be Hydrologic Soil Group B, based on the Soil Survey and the result of earth-moving operations. For
existing conditions, runoff coefficients were determined using a land use of pasture/meadow. The
land use for the proposed development will be residential with a density of approximately 4 lots per
acre.

The onsite hydraulic structures were sized using the methods outlined in the El Paso County Drainage
Criteria Manual. The hydraulic capacities of the streets and curb inlets were determined using the
UD-Inlet spreadsheet developed by the UDFCD, considering the County criteria for the Minor (5-year)
and Major (100-year) storms. Ramp curbs will be used throughout the development, except between
curb returns, where a 6-inch vertical curb will be used. Hydraulic calculations are provided in
Appendix C for the proposed streets, pipe outlet erosion protection and open channel capacities.

The on-site detention basin is planned to be an Extended Detention Basin that uses Full Spectrum
Detention. The UD-Detention spreadsheets created by UDFCD were used to size and design the
detention basin with water quality enhancement, per the County’s recommendation. The supporting
calculations associated with the sizing of the hydraulic facility for this development are included in
Appendix B of this report.

V. DRAINAGE FACILITY DESIGN

The drainage of the site will be accomplished through a combination of sheet flow, gutter flow and a
temporary outflow ditch flow. Curb inlets will not be needed with this filing. Riprap outlet protection
will be placed at the end of the detention basin outlet pipe to reduce erosion, as well as at the outflow
ditch to the sedimentation pond (See Map Exhibit Sheet 3 of 3).

The proposed drainage patterns for the site are shown on the Final Drainage Plan for the developed
condition (Sheet 2 of 3) provided in the map pocket at the end of this report. The hydrologic and
hydraulic calculations are provided in the Appendix, refer to the Drainage Design Criteria section for
additional information on the hydrologic and hydraulic calculations.
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The pond for this filing shall have
the appropriate trickle channel to
convey flows from the proposed
lots and offsite flow to the

micropool. Please label it on the
drainage plar-and provide the > sizipg of the onsite drainage improvements were carried out in

roposedHERIE CHARNRIGOr thiy Storm rainage Criteria Manual. The capacities of the proposed onsite
]Piling in the pond détairs cordance with the Criteria Manual. Please label this on the

o construction drawings
I'he primary stormwater conveyancd facility will be gutter conve
conveying|the runoff to the detention|\hasin. Offsite runoff will
areas by meaxns of a temporary slope basin and drain (See Of

This is not reflected in the off-site drainage plan as storm
sewers and inlets of future filings are shown. Revise
accordingly.

nce tc
conveyed from upstream tributary
ite Sheet 3 of 3).

The detention basimwill include a sedimentation forebay at the temporary ditch outfall which
conveyed flows via riprap<lined channel to a three-stage outlet structure.

Fully Developed conditions at Basin D will further incorporate a trickle channel, pond shaping, a
perimeter maintenance trail, and inflow sedimentation forebays. concrete trickle channel, a
micropool and water quality orifice plate onto an outlet structure, an emergency spillway and a
maintenance access trail. This work is expected to be accomplished with future Glen at Widefield
Filings. The detention basin will be a private facility and v ined 1 i
Filing No. 10 Homeowner’s Association.

"Basin D" in the previous paragraphs is used
to describe the pond yet here it appears to
The following is a description of the on-site storm sewpr sigeseribe sub-basin flows. Please clarify.

The system will begin with sheet flow at the lot areas. [Some sheet flow will reach the sedimentation

basin in historic fashion across unplatted and undevgloped land. However, most of the flows will

begin as sheet flow on the lot areas and will be directed via overlot grades to existing and pronosed

street corridors. There are no inlets or pipes planned with this fililPer County Criteria- the pondrmust be
at the intersection of Peaceful Valley Road and Pennygyess Drive designed as full spectrum for-this

to a temporary outflow ditch which will convey Basin D filing. The pond may be retrofitted as
initially function as a sedimentation basin. needed for future phases. Please

The sedimentation basin will occupy the locatjefi of Future Exf€Vise accordingly.
sedimentation basin is proposed to a modate water quality separation and emergency
conveyance of flow associated with Filing T0. Under full-build-out conditions Filing 11 and additional
future areas will also be directed to Basin D.

The storm sewer system will provide storage and will intercept 100-year flows. The captured flow
will then be co ed to the detention basin in a temporary outflow ditch.

ion of the Aw-¢g  HYr8%i0"StorAT8&wers or inlets proposed with

Basin C this filing please revise the description of this system.

The Following is a descrt

Sub-basins C-7, C-9, & C-18 are all partially located within Filing No. 10 but have been accounted for
in the Glen at Widefield Filing No. 7 Drainage Report. Basins with a C designation are tributary to
Extended Detention Basin C, and these basins are unchanged from their planned use.

Sub-basin C-7 is approximately 1.98 acres in area and is located north of Pennycress Drive and west
of the Buffalo Bur Trail cul-de-sac. Runoff from this basin will sheet flow south, gutter flow south to
Pennycress Drive at its high point, and gutter flow southeast along Pennycress Drive to its
intersection with Alpine Daisy Drive, where it will combine with the carry-over flow from Sub-basin
C-9 (DP 37).

Sub-basin C-9 is approximately 2.67 acres in area and is located south of Sub-basin (-8 and east of
Alpine Daisy Drive. Runoff from this basin will sheet flow southwest, combine withTunoff from Sub-
basin C-8 and gutter flow south and southeast to an existing 10’ curb inlegZand downstream pipe
system (DP 39).

Please identify this basin
on the drainage plan
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Daniel Torres
Callout
Please identify this basin on the drainage plan

Daniel Torres
Callout
This is not reflected in the off-site drainage plan as storm sewers and inlets of future filings are shown. Revise accordingly.

Daniel Torres
Callout
"Basin D" in the previous paragraphs is used to describe the pond yet here it appears to describe sub-basin flows. Please clarify.

Daniel Torres
Callout
As there are no storm sewers or inlets proposed with this filing please revise the description of this system.

Daniel Torres
Highlight

Daniel Torres
Callout
Per County Criteria the pond must be designed as full spectrum for this filing. The pond may be retrofitted as needed for future phases. Please revise accordingly.

Daniel Torres
Callout
Please label this on the construction drawings

Daniel Torres
Callout
The pond for this filing shall have the appropriate trickle channel to convey flows from the proposed lots and offsite flow to the micropool. Please label it on the drainage plan and provide the proposed trickle channel for this filing in the pond details


Please include in the
narrative why water quality is
not provided for this basin.
Refer to ECM 1.7.1.B.6
Sub-basin|C-18 is approximately 1.43 acres in area and is located east o

Alpine Dajsy Drive and the Buffalo Bur Trail cul-de-sac. Runoff from this
and gutter flow south from the high point in Pennycress Drive to Sub-basin

Please identify this
sub-basin on the drainage
plan

ennycress Drive, between
sin will sheet flow west
-19 (DP 51).

Basin E

The ‘E’ Basins are located around the perimeter of the site. Sub-basins E-1 through E-14 drain offsite
to either the West Fork Jimmy Camp Creek, Mesa Ridge Parkway or the existing roadside ditch along
Marksheffel\Road.

Sub-Basins E-5 & E-6 are both partially located within Filing No 10, while Sub-Basin E-4 lies between
Basin D and Marksheffel Road where it will intercept the storm outfall pipe for developed conditions
(See Map 3 of 3). These basins abut existing Marksheffel Road and are historically tributary to the
west-side ditch for the roadway. The surface slope is altered under development, but the overall
characteristics of these basins is unchanged from historic conditions.

Sub-basin E-6 is approximately 4.30 acres in area and is located southeast of the site, between Sub-
basins C-18, C-19 and C-20 and Marksheffel Road. Undeveloped runoff from this basin will sheet flow
southeast to the &Xisting roadside ditch along Marksheffel Road (DP 100) as it does currently.
Please identify the location of these

basins on the drainage plan

The ‘D’ Basins are located in the northeast portion of the site. The ‘D’ Basins (Sub-basins D-1 though
D-23) are generally bounded by Sub-basin E-1 to the north, Buffalo Bur Trail to the south, the east
property boundary to the east and the ‘B’ and ‘C’ Basins to the west. This area drains east and south
to a low point at the Pennycress Drive and Golden Buffs Drive intersection. Future storm sewer
systems are proposed along Pennycress Drive and Golden Buffs Drive that will convey captured flow
to 100-year capacity curb inlets in a sump condition at DP 79, DP 81, DP 89 and DP 93, and ultimately
to proposed Detention Basin ‘D’ (DP 94) located to the west of Pennycress Drive. Runoff from Sub-
basins D-21 and D-22 will be captured in new curb & gutter of Pennycress Drive, and conveyed to
Detention Basin/[D’ from the south via a temporary outflow ditch. Detained flow released from
Detention Basin ‘I’ will be conveyed to the existing roadside ditch along Marksheffel Road.

Please state whether this
roadside ditch is adequate
Storm water quality measures are required by the County\in Volunto handle the developed
Drainage Ctiteria Manual. The water quality meaXures to be instituted flow from this filing. Was
will include; flow from this site

1. Water quality enhancement of the detention basin\ Basin D will op accounted for in the
sedimentation basin prior to construction of the Exténded Detentio-d€velopment of the

2. The outlpt structure will include a water quality orificé\plate and a nMarksheffel roadside

ditch? Please address in

A. COSY OF PROPOSED DRAINAGE FACILITIES the narrative.

Table 2 pres
The Glen at

Basin D

WATER QUALITY

ts a cost estimate for the construction of drainage Nnprovements (private) for
idefield Filing No. 10 development.

B. DRAINAGE AND BRIDGE FEES

The site lies within the West Fork Jimmy Camp Creek Drainage Basin. The current drainage
basin fee assogiated with the West Fork Jimmy Camp Creek Drainage Basiy is $12,564 per
impervious acrle. The current bridge fee associated with the West Fork Jimmy Camp Creek
Drainage Basin|is $3,717 per impervious acre. The Glen at Widefield Filing Ng. 10 subdivision
encompasses 10.47 acres. Table 1 details the fees due as part of this develogment.

Please inClUde a deSCI’IptIOI‘I Of the drainage Of the P|ease a'so address hOW the ﬂOWS W|”
other "D" basins that are in this filing. Please identify ultimately be conveyed to detention pond D
the deS|gn pOIntS that the "D" baSInS in th|S f|l|ng are When the future extension Of Pennycress

contributing to. 4 Drive is developed.


Daniel Torres
Callout
Please identify this sub-basin on the drainage plan

Daniel Torres
Callout
Please identify the location of these basins on the drainage plan

Daniel Torres
Highlight

Daniel Torres
Callout
Please include a description of the drainage of the other "D" basins that are in this filing. Please identify the design points that the "D" basins in this filing are contributing to.

Daniel Torres
Callout
Please also address how the flows will ultimately be conveyed to detention pond D when the future extension of Pennycress Drive is developed.

Daniel Torres
Callout
Please include in the narrative why water quality is not provided for this basin. Refer to ECM 1.7.1.B.6

Daniel Torres
Callout
Please state whether this roadside ditch is adequate to handle the developed flow from this filing. Was flow from this site accounted for in the development of the Marksheffel roadside ditch? Please address in the narrative.


V. CONCLUSIONS

The Glen at Widefield Filing No. 10 will be a single-lot family residential subdivision covering
approximately 10.47 acres. Onsite drainage will include the use of surface conveyance elements such
as gutter, crosspan, and a temporary outflow ditch to route the runoff from the site to two separate
detention basins; basin C (Filing 7) and basin d (future Filing 11). Basin D serves Filing 10 along with
northern tributary areas including future Filings 11 and 12. Detained runoff from the site will be
conveyed to the West Fork Jimmy Camp Creek. With detention serving the site and a large portion
of either side of the creek not developed, the development of the Glen at Widefield Filing No. 10
property will not adversely impact or deteriorate improvements or natural drainageways
downstream of the property.

5 Kiowa Engineering Corporation



VI.

1

2)

3)

4)

5)

6)

7)

8)

9)

REFERENCES

Preliminary Drainage Report, The Glen at Widefield East, prepared by Kiowa Engineering
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Final Drainage Report, The Glen at Widefield Filing No. 7, prepared by Kiowa Engineering
Corporation, dated January 11, 2016.

Amended Master Development Drainage Plan, The Glen at Widefield, prepared by Kiowa
Engineering Corporation, dated June 21, 2007.

Final Drainage Report, The Glen at Widefield Filing No. 6, prepared by Kiowa Engineering
Corporation, dated December 6, 2007.

Preliminary and Final Drainage Report, Mesa Ridge Parkway Final Design, prepared by
Kiowa Engineering Corporation, dated November 29, 2010.

Mesa Ridge Parkway Roadway Design, Autumn Glen Avenue to Marksheffel Road and

Widening from Powers Boulevard to Autumn Glen Avenue, prepared by Kiowa Engineering
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Master Development Drainage Plan for the Glen at Widefield, prepared by Kiowa
Engineering Corporation, dated December 10, 1999.

West Fork J[immy Camp Creek Drainage Basin Planning Study, prepared by Kiowa
Engineering Corporation, dated October 17, 2003.

City of Colorado Springs and El Paso County Flood Insurance Study, prepared by the Federal
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APPENDIX

Figure 1: Vicinity Map

Figure 2: Soils Map

FEMA Flood Insurance Rate Map (Panels 956 and 957)

Table 1: Impervious Area and Drainage Basin & Bridge Fee Calc
Table 2: Opinion of Cost — Drainage Facilities
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19016 Filing 10 — Drainage Plan.dwg/Sep 23, 2019
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Glen at Widefield Filing No. 10
Drainage Basin and Bridge Fees

Table 1: Impervious Area and Drainage Basin & Bridge Fee Calculation

Total Lots = 40 lots
Total Development Area = 10.470 ac
Total Undeveloped Acres = 2.125 ac
Total Developed Area = 8.3 ac

Building/Patio/Drive Per Lot = 2,500 sf
Total Building/Patio/Drive Area = 2.296 ac
Total Street/Sidewalk Area = 1.000 ac
Total Impervious Area = 3.296 ac

% Impervious Area = 39.49 %

West Fork Jimmy Camp Creek Drainage Basin

Drainage Basin Fee and Bridge Fee Calculations

Drainage Basin Fee = $12,564 / ac Drainage Basin Fee = $ 41,406.98
Bridge Fee = $3,717 / ac Bridge Fee = $ 12,250.06
Less Previous Drainage Fee Credit (Carry Over from Glen at
Widefield Filing No. 7) $0.00 $0.00
Drainage Basin Fee Reimbursement $0.00
Total Drainage Basin Fee Credit Available $0.00
Drainage Basin Bridge
Total Fees Due for the Glen at Widefield Filing No. 10 $41,406.98 $ 12,250.06
19016 Drainage Fees_Filing 10xIsx Drainage and Bridge Fee (10]) Kiowa Engineering Corporation

Date Printed: 9/27,/2019 Project No. 16014



Glen at Widefield Filing No. 10
Opinion of Cost

Table 2: Opinion of Cost - Public Drainage Facilities

Item Quantity Unit Unit Cost Item Total
Drainage Structures
Reinforced Concrete Pipe (RCP) 0 LF $0.00 $0.00
18" Reinforced Concrete Pipe 114 LF $ 69.00 $ 7,866.00
Flargd End Section (FES) RCP 18" 1 EA $900.00 $ 900.00
Geottile (Erosion Control) 266 SY $6.00 $ 1,596.00
Rip RaR, d50 Size from 6" to 22 CY $95.00 $2,090.00
Channel L ining, Rip Rap 16 CYy $112.00 $1,792.00
Detention Qutlet Structure 1 EA $12,000.00 $ 12,000.00
Detention EXergency Spillway 1 EA $ 18,300.00 $ 18,300.00
Presedimentatipn Forebay 1 EA $ 7,000.00 $ 7,000.00
Gravel Maintendnce Accels Trail 1,055 SY $20.00 $21,100.00
Type 11 Bedding 28 CY $35.00 $ 980.00
Detention Basin Seddin/e and Mulch 3 AC $520.00 $ 1,528.80
Estifpated Storm Drainage Facilities Cost $ 82,182.80
T Engin.eering 10:/0 $8,218.28
the CD's is 24" Contingency 5% $4,109.14
Total Estimated Cost $ 94,510.22

Please revise.

The CD's indicates
123 ft.

19016 Costs (FDR).xlsx Opinion of Cost Kiowa Engineering Corporation
Date Prepared: 9/27,/2019 Project No. 17038


Daniel Torres
Callout
The RCP shown in the CD's is 24". Please revise.

Daniel Torres
Callout
The CD's indicates 123 ft.


APPENDIX A

Hydrologic Calculations

Existing Condition — Runoff Co-eff, Time of Concentration and Runoff Calcs
Excerpts from Markscheffel Road Improvements Project South - Link Road to US-24
Developed Condition — Runoff Co-eff, Time of Concentration and Runoff Calcs
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The Glen at Widefield
Existing Condition

Runoff Coefficient and Percent Impervious Calculation

PV | ArealLlandUse | HI Area 2 Land Use USll Area 3 Land Use USZl Area 4 Land Use | RO | Area5 Land Use
. Basin or DP Area 2l g b B E gl & b B E gz 3 B E gz 3 b ?é gz 3 B E gl = 2 Basin
Basin / o ~] & ©S5 g & 37 8 B¢ e S~=[ 8 S5g ¢ 8= 8 20g ¢ S=&8 og ¢ S= o 3| Runoff
(DP contributing &= & TE < a¥ g T & < al g "TE < afl g "wE < afl g "L < oaF 2 =
pp basins) Bls 3% = gz 5% = Egls T s Egls 5T = fzls R s E3EE|c|c
95} x —~ S 35| = — Sl=] — S 35| = — S 3 — S 3 A= 5 100

EX-1 2,117,068 sf 48.60ac C 100% 0% 0% | 0% 48.60ac 100% 0% | 85% 0% 0% | 78% 0% 0% | 90% 0% 0% | 0.0% | 0.15( 0.50
EX-2 1,442,826 sf 33.12ac C 100% 0% 0% | 0% 33.12ac 100% 0% | 85% 0% 0% | 78% 0% 0% | 90% 0% 0% | 0.0% | 0.15( 0.50
EX-3 2,657,513 sf 61.01ac C 100% 0% 0% | 0% 61.0lac 100% 0% | 85% 0% 0% | 78% 0% 0% | 90% 0% 0% | 0.0% | 0.15( 0.50
EX-4 457,877 sf 10.51ac C 100% 0% 0% | 0% 10.5lac 100% 0% | 85% 0% 0% | 78% 0% 0% | 90% 0% 0% | 0.0% | 0.15( 0.50
EX-5 3,255,509 sf 74.74ac C 100% 0% 0% | 0% 74.74ac 100% 0% | 85% 0% 0% | 78% 0% 0% | 90% 0% 0% | 0.0% | 0.14| 0.48
EX-6 384,815 sf 8.83ac C 100% 0% 0% ]| 0% 883ac 100% 0% | 85% 0% 0% | 78% 0% 0% | 90% 0% 0% | 0.0% | 0.15( 0.50

Basin Runoff Coefficient is based on UDFCD % Imperviousness Calculation Equations (% Impervious Calculation): Correction Factors - Table RO-4

Runoff Coefficients and Percents Impervious Ca=Ku+(1.311- 1.44i* + 1.135i- 0.12) [Eqn RO-6] K, = For Type A Soils

Hydrologic Soil Type: C Runoff Coef Calc Method|%Imp Cep = Kep+(0.858 i - 0.786 i2 + 0.774 1 + 0.04) [Eqn RO-7] K, (2-yr)=0

Land Use Abb % Ca Cs Cio | Cas | Cso Ci00 wignes  Cpg = (Cp+ Cep) / 2 Ky (5-yr)= -0.08i + 0.09

Commercial Area co 95% | 0.80 0.82 0.84 | 0.87 | 0.89 0.89 %Imp =% imperviousness/100 as a decimal (See Table RO-3) Ka (10-yr)=-0.14i + 0.17

Drives and Walks DR 90% | 0.73 0.75 0.77 | 0.80 | 0.83 0.83 A C, = Runoff coefficient for NRCS Type A Soils Ky (25-yr)=-0.19i + 0.24

Streets - Gravel (Packed) GR 40% | 0.28 0.35 0.42 | 0.50 | 0.55 0.58 B Cp = Runoff coefficient for NRCS Type B Soils Ka (50-yr)=-0.22i + 0.28

Undevelop-Pasture/Meadow HI 0% | 0.04 0.15 0.25] 0.37 | 0.44 0.50 c Ccp = Runoff coefficient for NRCS Type C and D Soils K, (100-yr)=-0.25i + 0.32

Lawns LA 0% 0.04 0.15 0.25] 0.37 | 0.44 0.50 D Kcp=For Type C & D Soils

Off-site flow-Undeveloped OF 45% ] 0.31 0.37 0.44| 0.51 ] 0.56 0.59 Kep (2-yr)=0

Park PA 7% 0.09 0.19 0.29 ] 0.40 | 0.47 0.52 Kep (5-yr)=-0.10i + 0.11

Playground PL 13% | 0.13 0.23 0.32] 042 | 0.49 0.54 Kep (10-yr)=-0.18i + 0.21

Streets - Paved PV 100%| 0.89 0.90 0.92] 0.94 | 0.96 0.96 Kep (25-yr)=-0.28i + 0.33

Roofs RO 90% ] 0.73 0.75 0.77 ] 0.80 | 0.83 0.83 Kep (50-yr)=-0.33i + 0.40

User Input 1 Us1 85% | 0.66 0.68 0.71] 0.75| 0.78 0.79 Kep (100-yr)=-0.39i + 0.46

User Input 2 US2 78% | 0.57 0.60 0.64 ] 0.68] 0.72 0.73

14044 Drainage Calcsxlsx  Exist Runoff Coef
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The Glen at Widefield
Existing Condition
Time of Concentration Calculation

Sub-Basin Data

Time of Concentration Estimate

Basin / Initial/Overland Time (t;) Travel Time (t,) Comp. Final t, Notes
Design Contributing Basins Area Cs Land .
Point Length | Slope t Length | Slope Type Cv | Velocity t; t.
EX-1 48.60ac | 0.15 | 300If | 53% | 17.3 min. | 2200If | 1.9% | GW | 15| 2.1ft/sec | 17.7 min. | 35.0 min. | 35.0 min.
EX-2 33.12ac | 0.15 | 300If | 48% | 179 min. | 1370If | 3.2% | GW | 15| 2.7 ft/sec | 8.5min. | 26.4 min. | 26.4 min.
EX-3 61.0lac | 0.15 0.0 min. | 2500lf | 0.9% | GW | 15| 1.4 ft/sec | 29.3 min. | 29.3 min. [ 29.3 min.
EX-4 10.51ac | 0.15 | 300If | 4.0% | 19.0 min. | 900If | 49% | GW | 15| 3.3ft/sec | 4.5min. | 23.5 min. | 23.5 min.
EX-5 74.74ac | 0.14 | 300If | 5.7% | 17.0 min. | 3250If | 1.0% | GW | 15| 1.5ft/sec | 36.1 min. | 53.2 min. | 53.2 min.
EX-6 8.83ac 0.15 | 150If | 0.5% | 26.8min. | 630lf | 55% | GW | 15| 3.5ft/sec | 3.0 min. | 29.8 min. | 29.8 min.
DP1 0s-1 76.20ac - - - - - - - - - 24.7 min. | 24.7 min. |[DP 3060 from MDDP
DP 2 0S-1, EX-1 124.80ac | 0.15 0.0 min. | 1000If | 1.0% | GW | 15| 1.5ft/sec | 11.1 min. [ 11.1 min. | 35.8 min. |DP 1 routed to DP 2
DP3 EX-2 33.12ac | 0.15 | 300If | 48% | 179 min. | 1370If | 3.2% | GW | 15| 2.7 ft/sec | 8.5min. | 26.4 min. | 26.4 min.
DP 4 0S-1, EX-1, EX-2 157.92ac | 0.15 0.0 min. 3001f | 0.5% | GW | 15| 1.1ft/sec | 4.7 min. | 5.0 min. 40.8 min. |DP 2 and DP 3 routed to DP 4
DP 5 0S-1, EX-1, EX-2, EX-3 218.93ac | 0.15 0.0 min. 800If | 1.3% | GW | 15| 1.7 ft/sec | 7.8 min. | 7.8 min. 48.6 min. |DP 4 routedtoDP 5
DP 6 EX-4 10.51ac | 0.15 | 300If | 4.0% | 19.0 min. | 900If | 49% | GW | 15| 3.3ft/sec | 4.5min. | 23.5 min. | 23.5 min.
DP7 0S-1, EX-1, EX-2, EX-3, EX-4 | 229.44ac | 0.15 0.0 min. 2001f | 0.3% | GW | 15| 0.8ft/sec | 4.1 min. | 5.0 min. 53.6 min. [DP 5 and DP 6 routed to DP 7
DP 8 0S-2 121.60ac - - - - - - - - - 47.7 min. | 47.7 min. |DP 4011 from MDDP
DP9 0S-2, EX-5 196.34ac | 0.15 0.0 min. | 1550If | 0.6% | GW | 15| 1.1ft/sec | 23.2 min. | 23.2 min. | 70.9 min. |DP 8 routed to DP9
DP 10 EX-6 8.83ac 0.15 | 1501f | 0.5% | 26.8min. | 630lf | 55% | GW | 15| 3.5ft/sec | 3.0 min. | 29.8 min. | 29.8 min.
Equations:
t; (Overland) = 0.395(1.1-C5)L °° § %% Velocity (Travel Time) = CvS>® Land Surface Type Land Type
Cs = Runoff coefficient for 5-year Cv = Conveyance Coef (see Table) Grassed Waterway GW
L = Length of overland flow (ft) S = Watercourse slope (ft/ft) Heavy Meadow HM
S = Slope of flow path (ft/ft) Nearly Bare Ground NBG
tc Check = (L/180)+10 (Developed Cond. Only) Paved Area PV
L = Overall Length Riprap (Not Buried) RR
Short Pasture/Lawns SP
Tillage/Fields TF

14044 Drainage Calcs.xlsx  Exist Tc
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The Glen at Widefield
Existing Condition
Runoff Calculation

B.asin /. Contributing Basins Drainage Time of . Ra.infall Inte.nsity Runoff Basin / DP Notes
Design Point Area Cs | Cipo |Concentration i5 1100 Qs Q100
EX-1 48.60 ac 0.15 | 0.50 35.0 min. 2.2in/hr 3.8in/hr | 16.4cfs 91.7 cfs EX-1
EX-2 33.12ac 0.15 | 0.50 26.4min. |2.7in/hr 4.5in/hr | 13.3cfs 74.3 cfs EX-2
EX-3 61.01 ac 0.15 | 0.50 29.3 min. 25in/hr 4.2in/hr | 23.0cfs 128.9 cfs EX-3
EX-4 10.51 ac 0.15 | 0.50 23.5min. |28in/hr 4.8in/hr | 4.5cfs 25.1cfs EX-4
EX-5 74.74 ac 0.14 | 0.48 53.2 min. 1.6in/hr 2.7in/hr | 17.0cfs 97.7 cfs EX-5
EX-6 8.83 ac 0.15 | 0.50 29.8min. |2.5in/hr 4.2in/hr | 3.3 cfs 18.5cfs EX-6
DP1 0S-1 76.20 ac -- -- 24.7min. | 28in/hr 4.7in/hr | 48 cfs 163 cfs DP1 DP 3060 from MDDP
DP 2 0S-1, EX-1 124.80 ac 0.15 | 0.50 35.8 min. 2.2in/hr 3.7 in/hr 41 cfs 232 cfs DP 2
DP 3 EX-2 33.12 ac 0.15 | 0.50 26.4min. |2.7in/hr 4.5in/hr | 13 cfs 74 cfs DP 3
DP 4 0S-1, EX-1, EX-2 157.92 ac 0.15 | 0.50 40.8 min. 2.0in/hr 3.4in/hr 48 cfs 268 cfs DP 4
DP 5 0S-1, EX-1, EX-2, EX-3 21893ac | 0.15 | 0.50 48.6 min. 1.8in/hr 29in/hr | 58cfs 323 cfs DP5
DP 6 EX-4 10.51 ac 0.15 | 0.50 23.5min. |2.8in/hr 4.8in/hr 4 cfs 25 cfs DP 6
DP 7 0S-1, EX-1, EX-2, EX-3,EX-4 | 229.44ac | 0.15 | 0.50 53.6 min. 1.6in/hr 2.7in/hr | 55 cfs 310 cfs DP 7
DP 8 0S-2 121.60 ac -- -- 47.7 min. 1.8in/hr 3.0in/hr | 38cfs 153 cfs DP 8 DP 4011 from MDDP

DP9 0S-2, EX-5 196.34 ac 0.15 | 0.50 70.9 min. 1.2in/hr 2.0in/hr 35 cfs 196 cfs DP9
DP 10 EX-6 8.83 ac 0.15 | 0.50 29.8 min. | 2.5in/hr 4.2in/hr 3 cfs 18 cfs DP 10
Equations (taken from Fig 6-5, City of Colorado Springs DCM): P1 Inches
i,=-1.19 In(T,) + 6.035 Q=CiA wQCV 0.60 in
is=-1.50 In(T,) + 7.583 Q = Peak Runoff Rate (cubic feet/second) 2yr 1.19in
i10=-1.75In(T,) + 8.847 C = Runoff coef representing a ration of peak runoff rate to ave rainfall 5yr 1.50 in
iz5=-2.00 In(T.) + 10.111 intensity for a duration equal to the runoff time of concentration. 10 yr 1.751in
i50=-2.25In(T,) + 11.375 i = average rainfall intensity in inches per hour 25yr 2.00 in
i100=-2.52In(T.) + 12.735 A =Drainage area in acres 50 yr 2.251in
100 yr 2.52in

14044 Drainage Calcs.xlsx  Exist Runoff
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Standard Form SF-1 . Time of Concentration

Corridor / Design Package: Marksheffel Computed:  MAJ Date: _ 6/28/2014
System Name: South Checked: EVS Date: _ 6/30/2014
SUB-BASIN DATA INITIAL/OVERLAND FLOW TRAVEL TIME Total
(t:) (t,)
Type of Land Surface
1ravel
Area | Length | Slope t; Length Sw Convey | Velocity| Time | t.=ti+t
Basin ID Description Cs (ac) (ft) (ft/ft) | (min) (ft) (ft/ft) Code Description Coef (C,)| (ft/s) (min) (min)
ZONE 3

A 256L Sta 256+30 to 264+29 0.90 0.77 57 0.05263| 1.63 190 0.0090 o) Grassed waterway 15.00 1.42 2.23 5.00

A 256R Sta 256+30 to 264+30 0.90 0.77 63 0.06349( 1.61 190 0.0090 5 Grassed waterway 15.00 1.42 2.23 5.00

A 247L Sta. 246+00 to 256+30 0.90 0.96 56 0.07143( 1.46 1020 | 0.0199 o) Grassed waterway 15.00 211 8.04 9.50

A 246R Sta. 246+00 to 256+30 0.90 1.01 56 0.07143| 1.46 1020 | 0.0199 5 Grassed waterway 15.00 2.11 8.04 9.50
A 246L Sta 246+00 to No Work Zone 0.25 | 905.26 300 |0.01667| 23.23 9985 |0.00951 3 Short pasture and lawns 7.00 0.68 243.73 266.96

A 229R Sta. 229+00 to 232+00 0.90 0.31 56 0.05357( 1.61 300 [0.00953 5 Grassed waterway 15.00 1.46 3.41 5.02
A 226L Sta. 226+00 to 246+00 0.28 65.23 300 |0.03667| 17.31 2440 |0.02254 3 Short pasture and lawns 7.00 1.05 38.69 56.00
A 212L Sta. 212+00 to 229+00 0.90 1.55 61 0.06557| 1.57 1640 | 0.0083 5 Grassed waterway 15.00 1.37 20.00 21.57
A 212R Sta. 212+00 to 229+00 0.90 1.55 57 0.07018[ 1.48 1640 | 0.0083 o) Grassed waterway 15.00 1.37 20.00 21.49
A 210L Sta. 210+60 to 226+00 0.31 124.50 300 |0.02667| 18.43 2868 | 0.0258 5 Grassed waterway 15.00 2.41 19.84 38.27
A 210L_S1 [Sta. 212+00 to 229+00 0.31 56.88 300 |0.02667| 18.51 2868 | 0.0258 o) Grassed waterway 15.00 2.41 19.84 38.34

A 208R Sta. 207+60 to 212+00 0.90 0.44 57 0.07018( 1.48 453 10.01044 5 Grassed waterway 15.00 1.53 4.93 6.41

A 206L Sta. 205+00 to 212+00 0.90 0.74 61 0.06557| 1.57 660 |0.01045 5 Grassed waterway 15.00 1.53 717 8.74
A 205L Sta 205+00 to 210+60 0.25 2.87 100 0.01 15.90 550 |[0.00364 5 Grassed waterway 15.00 0.90 10.13 26.03
A 178L Sta. 179+00 to 205+00 0.34 79.92 300 |0.01667| 20.79 2880 [0.01181 3 Short pasture and lawns 7.00 0.76 63.11 83.90
A 178R Sta. 178+00 to 207+00 0.90 3.32 54 0.07407| 1.42 2865 |[0.00999 5 Grassed waterway 15.00 1.50 31.86 33.27
A 152L Sta. 152+00 to 178+00 0.90 2.49 53 0.0566 1.54 2600 |0.00527 5 Grassed waterway 15.00 1.09 39.80 41.33
A 152R Sta. 152+00 to 178+00 0.90 2.53 54 0.05556( 1.56 2610 |0.00523 5 Grassed waterway 15.00 1.09 40.09 41.65
A 151R Sta. 152+00 to 170+50 0.42 39.34 300 0.01 22.03 2978 |0.00168 5 Grassed waterway 15.00 0.61 80.75 102.78
A 150L Sta. 150+00 to 179+00 0.25 123.68 300 0.02 21.88 4718 |0.00763 3 Short pasture and lawns 7.00 0.61 128.60 150.48
A 148L Sta. 148+00 to 152+00 0.90 0.41 54 0.05556( 1.56 400 |0.00183 o) Grassed waterway 15.00 0.64 10.40 11.96
A 148R Sta. 147+80 to 152+00 0.90 0.55 55 0.07273( 1.44 470 |0.00145 5 Grassed waterway 15.00 0.57 13.73 15.17

ZONE 4

A 125R Sta. 124+50 to 137+50 0.90 1.08 44 0.09091 1.20 1285 |0.00987 5 Grassed waterway 15.00 1.49 14.37 15.57
A 103L Sta. 103+00 to148+00 0.90 4.65 100 0.06 2.07 4386 |0.00876 5 Grassed waterway 15.00 1.40 52.06 54.13
A 103R Sta. 100+00 to 114+00 0.90 0.57 37 0.08108( 1.14 1090 |0.00758 5 Grassed waterway 15.00 1.31 13.91 15.05
A 92L Sta. 92+00 to 103+00 0.90 0.53 36 0.11111 1.01 1143 ]0.00725 5 Grassed waterway 15.00 1.28 14.91 15.93
A 92R Sta. 92+00 to 103+00 0.90 0.58 36 0.11111 1.01 1150 | 0.0071 5 Grassed waterway 15.00 1.26 15.16 16.17
A 70L Sta. 70+38 to 92+00 0.90 1.72 55 0.07273| 1.44 2087 |0.00631 5 Grassed waterway 15.00 1.19 29.19 30.63

A 70R Sta. 70+38 to 78+00 0.90 0.27 33 0.12121 0.94 717 |0.00904 5 Grassed waterway 15.00 1.43 8.38 9.32

Notes:

ti= (1.87%(1.1-C5) *(L*0.5))/(S10.33), from COS DCM page 5-11
Velocity from V = C,*S,,20.5, from UDFCD Eqn RO-4, C, from Table RO-2 (See Sheet Design Info)

t=L/60V
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Standard Form SF-2 . Storm Drainage System Design (Rational Method Procedure)
Corridor / Design Package: Marksheffel Computed:  MAJ Date:  6/28/2014
System Name: South Checked: EVS Date:  6/30/2014

Design Storm: 5-yr

DIRECT RUNOFF TOTAL RUNOFE STREET PIPE TRAVEL TIME
= ~ O |u < = . @2 T b
LOCATION 2| 562 < | 5i sl<o g @ slog| %] a|eo|HC|GS 8| ww |E-|Ga z REMARKS
w o5 < z('"j ~ 3 <—< - = ou sS S| |9o8 |08 | %) [l QN %E oo = =
a <uw g g |53 2|0 z ) 2|=< = Slz* ._% LIJ% a%| ao ZL | 9¢ =
&< T |z = 5 ES I a u m
< %) T T >
| ) @ ® @ ® [ ® [ O ® © 0 | v | 2 | 1 | m | 5 | (9 | 0 | (9 | @0 @) 22)
7ONE 3
7 [Sta 256+30 to 264+29 A256L | 077 [ 0.90 | 5.00 [ 060 | 355 | 246
2 |Sta 256+30 to 264+30 A256R | 077 | 0.90 | 5.00 | 069 | 3.55 | 2.46
3 [Sta. 246+00 to 256+30 A247L__| 096 | 0.90 | 950 | 0.86 | 279 | 2.41
4 [Sta. 246+00 to 256+30 A246R | 1.01 | 0.0 | 950 | 091 | 279 | 2.54
5 [Sta 246+00 to No Work Zone A246L_|90526] 0.5 |266.96]227.44] 0.45 | 101.89
6 [Sta. 229+00 to 232+00 A229R | 031 | 0.90 | 5.02 | 028 | 3556 | 0.99
7 [Sta. 226+00 to 246+00 A226L | 65.23 | 0.28 | 56.00 | 18.23 | 1.08 | 19.69
8 [Sta. 212+00 to 220+00 A212L | 155 | 0.90 | 21.57 | 1.40 | 190 | 265
9 [Sta. 212+00 to 220+00 A212R_ | 155 | 0.90 | 21.49| 1.40 | _1.00 | 2.65
70]Sta. 210+60 to 226+00 A210L_ | 124.50] 031 | 38.27 | 39.03 | 142 | 5543
Sta. 212+00 to 229+00 A210L 51 | 56.88 | 0.31 | 38.34 | 17.65| 142 | 25.06
71 [Sta. 207+60 to 212+00 A208R | 044 | 0.90 | 641 | 040 | 3.36 133
12Sta. 205+00 to 212+00 A206L__| 074 | 0.90 | 8.74 | 067 | 298 7.99
13[Sta 205+00 fo 210+60 A205L | 2.87 | 025 | 26.03 | 072 | 1.72 1.23
74 Sta. 179+00 to 205+00 A178L_ | 79.92 | 0.34 | 83.90 | 27.19| 0.86 | 23.38
15 Sta. 178+00 to 207+00 A178R__| 332 | 0.90 | 33.27 | 299 | 151 451
76Sta. 152+00 to 176+00 A152L | 249 | 0.90 | 41.33 | 2.24 | 136 | 3.5
17 [Sta. 152+00 to 178+00 A152R | 253 | 0.90 | 41.65| 228 | _1.36 | 3.10
18 [Sta. 152+00 to 170+50 AT51R | 3934 | 0.42 [102.78] 1652 | 0.74 | 12.22
79Sta. 150+00 to 179+00 A150L_ | 123.68] 0.25 |150.48] 31.04 | 0.53 | 16.45
20Sta. 148+00 to 152+00 A148L | 041 | 0.90 | 11.96 | 037 | 250 | 092
21[Sta. 147+80 to 152+00 A148R_| 055 | 0.90 | 15.17 | 050 | 2.12 1.05
ZONE 4
22[Sta. 124+50 to 137450 A125R ]| 1.08 | 090 [ 1557 ] 097 | 242 | 2.06
23|Sta. 103+00 10148+00 A103L__| 465 | 0.90 | 54.13 | 419 | 112 | 4.69
24| Sta. 100+00 to 114+00 A103R_| 057 | 0.90 | 15.05| 051 | 2.12 1.09
25| Sta. 92+00 to 103+00 A92L | 053 | 0.90 | 15.93 | 048 | 2.12 1.01
26Sta. 92+00 to 103+00 A92R | 058 | 0.00 [ 16.17 | 052 | 2.08 1.09
27|Sta. 70+38 to 92+00 A70L 772 | 0.90 | 30.63 | 1.55 | 157 | 243
28] Sta. 70+38 to 78+00 A70R | 027 | 0.90 | 932 | 024 | 279 | 068
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Standard Form SF-2 . Storm Drainage System Design (Rational Method Procedure)

Corridor / Design Package: Marksheffel Computed:  MAJ Date:  6/28/2014
System Name: South Checked: EVS Date:  6/30/2014
Design Storm: 100-yr
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME REMARKS
Z = %) L < = - T s
9z <& < |ot =1 .~ x ~ =5 ~ 3 sy Lzazglw =R =N =
LOCATION %) Y o [e) Z T ) Z|o T nlaco|d 0n|o 0l oo wow SR% =
82| 28 |3 |25|#E|32| "z | 96 |#5|z2| 2|88 bRy SE| &5 |28 (S| ~£
a} 4 x = 2 = n ) [a] n o u
< n >
| (1) ) @) 4) (5) (6) @) (8) 9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22)
ZONE 3
1 [Sta 256+30 to 264+29 A 256L 0.77 [ 095 | 5.00 | 0.73 9.53 6.97
2 |Sta 256+30 to 264+30 A 256R 0.77 [ 095 | 5.00 | 0.73 9.53 6.97
3 |Sta. 246+00 to 256+30 A 247L 0.96 [ 0.95 | 9.50 | 0.91 7.49 6.83
4 |Sta. 246+00 to 256+30 A 246R 1.01 0.95 | 9.50 [ 0.96 7.49 7.19
5 |Sta 246+00 to No Work Zone A 246L 905.26| 0.35 |266.96[317.88] 1.25 397.35
6 |Sta. 229+00 to 232+00 A 229R 0.31 0.95 | 5.02 [ 0.29 9.53 2.81
7 |Sta. 226+00 to 246+00 A 226L 65.23 | 0.38 [ 56.00 | 24.61 2.95 72.59
8 |Sta. 212+00 to 229+00 A 212L 1.55 | 0.95 [ 21.57 | 1.47 5.08 7.48
9 |Sta. 212+00 to 229+00 A 212R 155 | 0.95 [ 2149 | 147 5.08 7.48
10|Sta. 210+60 to 226+00 A 210L 124.50| 0.43 [ 38.27 | 53.71 3.82 205.15
Sta. 212+00 to 229+00 A210L_S1 | 56.88 | 0.42 | 38.34 | 24.11 3.82 92.09
11][Sta. 207+60 to 212+00 A 208R 044 [ 095 | 6.41 | 042 9.02 3.77
12|Sta. 205+00 to 212+00 A 206L 0.74 [ 095 | 8.74 | 0.70 8.00 5.63
13|Sta 205+00 to 210+60 A 205L 2.87 [ 0.35 | 26.03 | 1.00 4.59 4.61
14|Sta. 179+00 to 205+00 A 178L 79.92 | 0.46 [ 83.90 | 36.89 2.36 87.06
83.90 | 36.89 | 2.36 | 87.06 2753 | 4.14 11.08
15[Sta. 178+00 to 207+00 A 178R 3.32 [ 095 | 33.27 | 3.15 4.06 12.81
16|Sta. 152+00 to 178+00 A 152L 249 [ 095 | 41.33 | 2.37 3.67 8.68
17|Sta. 152+00 to 178+00 A 152R 253 [ 095 | 41.65| 2.40 3.67 8.82
18|Sta. 152+00 to 170+50 A 151R 39.34 | 0.56 [102.78] 21.87 2.03 44.39
19|Sta. 150+00 to 179+00 A 150L 123.68| 0.35 [150.48| 43.39 1.48 64.22
1 150L,178L 150.48( 80.28 | 1.48 [118.82 CV150
20(Sta. 148+00 to 152+00 A 148L 0.41 0.95 | 11.96 [ 0.39 6.72 2.62
21(Sta. 147+80 to 152+00 A 148R 0.55 [ 0.95 | 15.17 | 0.52 5.67 2.96
ZONE 4
22(Sta. 124+50 to 137+50 A 125R 1.08 | 0.95 [ 15.57 | 1.03 5.67 5.82
23[Sta. 103+00 to148+00 A 103L 4.65 | 0.95 [ 54.13 | 4.42 3.05 13.47
24 [Sta. 100+00 to 114+00 A 103R 0.57 [ 0.95 | 15.05 | 0.54 5.67 3.07
25(Sta. 92+00 to 103+00 A92L 0.53 [ 0.95 | 15.93 | 0.50 5.67 2.85
26[Sta. 92+00 to 103+00 A 92R 0.58 [ 0.95 | 16.17 | 0.55 5.57 3.07
27 [Sta. 70+38 to 92+00 A 70L 1.72 | 0.95 [ 30.63 | 1.63 4.20 6.86
28|Sta. 70+38 to 78+00 A70R 027 1 095 [ 9.32 ] 0.26 7.49 1.92

(1) Basin Description linked to C-Value Sheet

(2) Basin Design Point

(3) Enter the Basin Name from C Value Sheet

(4) Basin Area linked to C-Value Sheet

(5) Composite C linked to C-Value Sheet

(6) Time of Concentration linked to C-Value Sheet

(7) =Column 4 x Column 5

(8) =28.5*P/(10+Column 6)"0.786

(9) =Column 7 x Column 8
(10) =Column 6 + Column 21
(11) Add the Basin Areas (7) to get the combined basin AC
(12) =28.5*P/(10+Column 10)"0.786

(13) Sum of Qs

(14) Additonal Street Overland Flow
(15) Additonal Street Overland Flow
(16) Design Pipe Flow

(17) Pipe Slope

(18) Pipe Size

(19) Additional Flow Length
(20) Velocity
(21) =Column 19/ Column 20 / 60
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Solve For: Headwater Elevation

Culvert Calculator Report

CV150

Culvert Summary

Allowable HW Elevation 5,676.34 ft Headwater Depth/Height 2.36
Computed Headwater Elevation 5,676.32 ft Discharge 118.82 cfs
Inlet Control HW Elev. 5,676.32 ft Tailwater Elevation 5,671.50 ft
Outlet Control HW Elev. 5,675.71 ft Control Type Inlet Control
Grades

Upstream Invert 5,671.60 ft Downstream Invert 5,671.50 ft
Length 35.00 ft Constructed Slope 0.002857 ft/ft
Hydraulic Profile

Profile PressureProfile Depth, Downstream 2.00 ft
Slope Type N/A Normal Depth N/A ft
Flow Regime N/A Critical Depth 2.00 ft
Velocity Downstream 9.90 ft/s Critical Slope 0.011013 ft/ft
Section

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 6.00 ft
Section Size 6 x 2 ft Rise 2.00 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 5,675.71 ft Upstream Velocity Head 1.52 ft
Ke 0.20 Entrance Loss 0.30 ft
Inlet Control Properties

Inlet Control HW Elev. 5,676.32 ft Flow Control Submerged
Inlet Type 90° headwall w 45° bevels Area Full 12.0 f?
K 0.49500 HDS 5 Chart 10

M 0.66700 HDS 5 Scale 2

C 0.03140 Equation Form 2

Y 0.82000

Title: Marksheffel

c:\pwworking\oma\d1240249\marksheffel.cvm

12/12/14 05:15:41 PM © Bentley Systems, Inc.

Haestad Methods Solution Center

HDR - USA

Watertown, CT 06795 USA

Project Engineer: mattjohn

CulvertMaster v3.3 [03.03.00.04]
+1-203-755-1666

Page 3


MKahnke
Highlight

MKahnke
Highlight

MKahnke
Highlight

MKahnke
Highlight

MKahnke
Highlight

MKahnke
Highlight


Solve For: Headwater Elevation

Culvert Calculator Report

CVv152

Culvert Summary

Allowable HW Elevation 5,675.19 ft Headwater Depth/Height 1.27
Computed Headwater Elevation 5,673.97 ft Discharge 8.68 cfs
Inlet Control HW Elev. 5,673.89 ft Tailwater Elevation 5,671.52 ft
Outlet Control HW Elev. 5,673.97 ft Control Type Qutlet Control
Grades

Upstream Invert 5,672.06 ft Downstream Invert 5,671.52 ft
Length 108.00 ft Constructed Slope 0.005000 ft/ft
Hydraulic Profile

Profile M2 Depth, Downstream 1.14 ft
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 1.14 ft
Velocity Downstream 6.02 ft/s Critical Slope 0.007955 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 1.50 ft
Section Size 18 inch Rise 1.50 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 5,673.97 ft Upstream Velocity Head 0.38 ft
Ke 0.20 Entrance Loss 0.08 ft
Inlet Control Properties

Inlet Control HW Elev. 5,673.89 ft Flow Control N/A
Inlet Type Beveled ring, 33.7°bevels Area Full 1.8 ft2
K 0.00180 HDS 5 Chart 3

M 2.50000 HDS 5 Scale B

C 0.02430 Equation Form 1

Y 0.83000

Title: Marksheffel

c:\pwworking\oma\d1240249\marksheffel.cvm

12/12/14 05:15:41 PM © Bentley Systems, Inc.

Haestad Methods Solution Center

HDR - USA

Watertown, CT 06795 USA

Project Engineer: mattjohn

CulvertMaster v3.3 [03.03.00.04]
+1-203-755-1666

Page 4
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Solve For: Headwater Elevation

Culvert Calculator Report

cvi77

Culvert Summary

Allowable HW Elevation 5,688.70 ft Headwater Depth/Height 1.13
Computed Headwater Elevation 5,688.17 ft Discharge 87.06 cfs
Inlet Control HW Elev. 5,688.06 ft Tailwater Elevation 5,684.52 ft
Outlet Control HW Elev. 5,688.17 ft Control Type Outlet Control
Grades

Upstream Invert 5,684.78 ft Downstream Invert 5,684.52 ft
Length 77.00 ft Constructed Slope 0.003377 ft/ft
Hydraulic Profile

Profile M2 Depth, Downstream 2.15 ft
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 2.15 ft
Velocity Downstream 8.03 ft/s Critical Slope 0.005723 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 3.00 ft
Section Size 36 inch Rise 3.00 ft
Number Sections 2

Outlet Control Properties

Outlet Control HW Elev. 5,688.17 ft Upstream Velocity Head 0.74 ft
Ke 0.20 Entrance Loss 0.15 ft
Inlet Control Properties

Inlet Control HW Elev. 5,688.06 ft Flow Control Transition
Inlet Type Beveled ring, 33.7°bevels Area Full 141 f?
K 0.00180 HDS 5 Chart 3

M 2.50000 HDS 5 Scale B

C 0.02430 Equation Form 1

Y 0.83000

Title: Marksheffel

c:\pwworking\oma\d1240249\marksheffel.cvm

12/12/14 05:15:41 PM © Bentley Systems, Inc.

Haestad Methods Solution Center

HDR - USA

Watertown, CT 06795 USA

Project Engineer: mattjohn

CulvertMaster v3.3 [03.03.00.04]
+1-203-755-1666 Page 6


MKahnke
Highlight

MKahnke
Highlight

MKahnke
Highlight

MKahnke
Highlight

MKahnke
Highlight


5-YR PIPE

Standard Form SF-2 . Storm Drainage System Design (Rational Method Procedure) CALCULATIONS

Corridor / Design Package: Marksheffel Computed: MAJ Date:  6/28/2014
System Name: South Approach Pipes Checked: EVS Date:  6/30/2014
Design Storm: 5-yr
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
Z 8 w 2 e n n >
[0) Z ~ w - . FLo| ZWw T E_ .
LOCATION a5 | 32¢ S |64 .2|<0 £|,7 zlbo|_£|,2 g/\; wo [0 gf\o\ gy | 5p |80 z REMARKS
o xoug 20| ~= 5 < - = LS < |73 S | x N = S =5 Z WL = S
8 SBE | B (538|720 z o |72z z| C|adT |53 |88 |37 T0 [aF|gE| T2
< 0 L o >
| (1) (2) () (4) (5) (6) (7) (8) ©) (10) (1) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22)
ZONE 3
1 |Onsite flow from 233+00 to 246+00 CV233 237 | 0.90 | 9.85 | 2.13 2.79 5.95
2 |Onsite flow from 207+60 to 212+00 P205 0.44 0.90 [ 6.41 0.40 3.36 1.33
3 |Onsite flow from 205+00 to 212+00 CV205 0.84 0.90 | 8.74 | 0.76 2.98 2.25
4 |Onsite flow from 195+00 to 205+00 CV195 1.68 [ 0.90 [ 13.63 [ 1.51 2.31 3.49
5 |Onsite flow from 194+00 to 205+00 CV194 1.79 | 0.90 | 14.90 | 1.61 2.22 3.58
6 |Onsite flow from 192+00 to 205+00 CV192 1.99 [ 090 [ 16.82 [ 1.79 2.08 3.73
7 |Onsite & Offisite flow from 177+00 to 205+00 CV177R 5.51 0.64 | 35.11 | 3.54 1.48 5.23
8 |Onsite flow from 168+00 to 179+00 CV168 095 | 0.90 | 16.85 | 0.86 2.08 1.78
9 |Onsite flow from 152+00 to 177+00 CV152 249 | 0.90 | 41.33| 2.24 1.36 3.05
ZONE 4
10]Onsite flow from 112+00 to 114+00 CV112 0.12 0.93 [ 5.00 [ 0.11 3.55 0.38 _
11]Onsite flow from 109+00 to 114+00 CV109 0.27 | 0.90 | 6.61 0.24 3.36 0.82 100 YR P I P E
12| Onsite flow from 106+00 to 114+00 CV106 0.40 0.90 | 854 | 0.36 2.98 1.07 /
13]Onsite flow from 99+00 to 103+00 CV99 0.20 0.90 [ 5.00 [ 0.18 3.55 062 YV CALC U LATIO N S
Design Storm: 100-yr
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME REMARKS
Z 8 L 2 —~ T et
oz <Z < |ci = .~ o ~ =% 3 ~ly Gz 5z w W e B =
LOCATION 25| 22 | T |eb|.2l5g| - | of|.2|%e|-2 o0 |5 (E30B80 5| £ty |2E (88| .2
e <4 g |20 " =|°%| = Sl17=3%| 2| ©|a [T s S B =
< (%] >
] (1) (2) 3) (4) (5) (6) (1) (8) ) (10) a1 (12) (13) (14) (15) (16) (a7 (18) (19) (20) (1) (22)
ZONE 3
1 |Onsite flow from 233+00 to 246+00 CV233 237 | 095 | 9.85 | 2.25 7.49 16.87
2 |Onsite flow from 207+60 to 212+00 P205 0.44 | 095 | 641 0.42 9.02 3.77
3 |Onsite flow from 205+00 to 212+00 CV205 0.84 0.95 | 8.74 [ 0.80 8.00 6.38
4 |Onsite flow from 195+00 to 205+00 CV195 1.68 [ 095 [ 13.63 [ 1.59 6.19 9.87
5 |Onsite flow from 194+00 to 205+00 CV194 1.79 [ 0.95 | 14.90 [ 1.70 5.93 10.08 See TR-55 Peak Flow
6 |Onsite flow from 192+00 to 205+00 CV192 1.99 | 095 | 16.82 | 1.89 5.57 10.53
7 |Onsite & Offisite flow from 177+00 to 205+00 CV177R B& 0.71 | 35.11 [ 3.92 3.96 15.53
8 |Onsite flow from 168+00 to 179+00 CV168 0.95 | 0.95 | 16.85| 0.90 5.57 5.03
9 |Onsite flow from 152+00 to 177+00 CV152 249 | 0.95 | 41.33 | 2.37 3.67 8.68
ZONE 4
10]Onsite flow from 112+00 to 114+00 CV112 0.12 0.98 | 5.00 [ 0.11 9.53 1.07 See TR-55 Peak Flow
11]Onsite flow from 109+00 to 114+00 CV109 0.27 | 095 | 661 0.26 9.02 2.31
12]Onsite flow from 106+00 to 114+00 CV106 0.40 0.95 | 854 [ 0.38 8.00 3.04
13]Onsite flow from 99+00 to 103+00 CV99 0.20 0.95 | 5.00 [ 0.19 9.53 1.77
(1) Basin Description linked to C-Value Sheet (7) =Column 4 x Column 5 (13) Sum of Qs (19) Additional Flow Length
(2) Basin Design Point (8) =28.5*P/(10+Column 6)0.786 (14) Additonal Street Overland Flow (20) Velocity
(3) Enter the Basin Name from C Value Sheet (9) =Column 7 x Column 8 (15) Additonal Street Overland Flow (21) =Column 19/ Column 20 / 60
(4) Basin Area linked to C-Value Sheet (10) =Column 6 + Column 21 (16) Design Pipe Flow
(5) Composite C linked to C-Value Sheet (11) Add the Basin Areas (7) to get the combined basin AC (17) Pipe Slope
(6) Time of Concentration linked to C-Value Sheet (12) =28.5*P/(10+Column 10)*0.786 (18) Pipe Size
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The Glen at Widefield
Developed Condition
Runoff Coeficient and Percent Impervious Calculation

PV Area 1 Land Use LA | Area 2 Land Use | GR | Area 3 Land Use |RS2| Area4 Land Use
BasinorDPArea & | & 2 o B 22 « 2B z 2 e 23 « EEEp Basin
R > & =g £ 22| & =g £ 237 a8 =g g I3 a =g ¢ S72| g ¢ | Runoff
(DP contributing & g S E < a¥| g "WE < o g "wE < oy g =i < a7
basins) Sl §° = Egl: 5 = Egs BT = Ege T = E 8E|c|c
Basin| DP N S5 s A Sg & = S X A S 4| a= 5 | C100
C-7 DP 37 86,130 sf 1.98ac B 100% 0% 0% 0% 0% 0% | 40% 0% 0% | 42% 1.98ac 100% 42% | 42.0% | 0.31| 0.50
C-9 116,516 sf 2.67ac B 100% 0% 0% 0% 0% 0% | 40% 0% 0% | 42% 2.67ac  100% 42% | 42.0% | 0.31| 0.50
C-18 | DP51 62,114 sf 1.43ac B 100% 0% 0% 0% 0% 0% | 40% 0% 0% | 42% 1.43ac 100% 42% | 42.0% | 0.31| 0.50
E-4 DP 98 44,353 sf 1.02ac C 100% 0.10ac 10% 10% 0% 0.92ac 90% 0% 40% 0% 0% 28% 0% 0% 9.8% 0.21 0.53
E-5 DP 99 57,132 sf 1.31ac C 100% 0.10ac 8% 8% 0% 1.07ac 82% 0% 40% 0% 0% 28% 0.14ac 11% 3% 10.6% 0.21 0.53
E-6 DP 100 187,508 sf 4.30ac C 100% 0% 0% 0%  4.30ac #### 0% 40% 0% 0% 28% 0% 0% 0.0% 0.15 0.50
Basin Runoff Coefficient is based on UDFCD % Imperviousness Calculation Equations (% Impervious Calculation): Correction Factors - Table RO-4
Runoff Coefficients and Percents Impervious Ca=Ky+(1.311-1.44i* + 1.135i- 0.12) [Eqn RO-6] K, = For Type A Soils
Hydrologic Soil Type: B Runoff Coef Calc Method| %Imp Cep = Kep+(0.858 i - 0.786 i + 0.774 1 + 0.04) [Eqn RO-7] Ka (2-yr)=0
Land Use Abb % Cy Cs Coo | Cs | G Cioo Cy=(Ca+Cep) /2 Ky (5-yr)= -0.08i + 0.09
Commercial Area co 95% | 0.79 0.81 0.83 | 0.85 | 0.87 0.88 = % imperviousness/100 as a decimal (See Table RO-3) Ka (10-yr)=-0.14i + 0.17
Drives and Walks DR 90% | 0.71 0.73 0.75] 0.78 | 0.80 0.81 C, = Runoff coefficient for NRCS Type A Soils Ka (25-yr)=-0.19i + 0.24
Streets - Gravel (Packed) GR 40% | 0.23 0.30 036 | 042 | 0.46 0.50 Cp = Runoff coefficient for NRCS Type B Soils Ka (50-yr)=-0.22i + 0.28
Historic Flow Analysis HI 2% | 0.03 0.08 0.17]| 0.26 | 0.31 0.36 Ccp = Runoff coefficient for NRCS Type C and D Soils Kx (100-yr)=-0.25i + 0.32
Lawns LA 0% | 0.02 0.08 0.15| 0.25 | 0.30 0.35 Kcp=For Type C & D Soils
Off-site flow-Undeveloped OF 45% | 0.26 0.32 0.38| 0.44 | 0.48 0.51 Kep (2-yr)=0
Park PA 7% 0.05 0.12 0.20| 0.29 | 0.34 0.39 Kep (5-yr)=-0.10i + 0.11
Playground PL 13% | 0.07 016 |024| 032 | 037] 042 Kep (10-yr)= -0.18i + 0.21
Streets - Paved PV 100%| 0.89 0.90 092| 094 | 095 0.96 Kep (25-yr)=-0.28i + 0.33
Roofs RO 90% | 0.71 0.73 0.75| 0.78 | 0.80 0.81 Kep (50-yr)=-0.33i + 0.40
Residential: 1/4 Acre RS1 40% | 0.23 0.30 036 0.42 0.46 0.50 Kcp (100-yr)=-0.39i + 0.46
Residential: 4.3 Lots/Acre RS2 42% | 0.24 0.31 0.37| 043 | 0.47 0.50
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The Glen at Widefield
Developed Condition
Time of Concentration Calculation

Sub-Basin Data Time of Concentration Estimate Min. Tc in Urban
L. Initial/Overland Time (t; Travel Time (t Comp. | Tc Check (urban q
Desi Contributing P c / () () D Tomal ( )| Finalt,
esign . 5 Land : ota
. . Basins Length | Slope t; Length | Slope Cv | Veloci t t t. Check
Basin | Point 5 p 1 5 P€l1ype ty t ¢ Length| *
Cc-7 DP 37 1.98ac 0.31| 100If | 0.8% | 15.6min. | 690If | 1.3% [ PV | 20| 2.3ft/sec| 5.0min. | 20.7 min. | 790If | 14.4min. | 14.4 min.
C-9 2.67ac 0.31 | 100If | 2.0% | 11.5min. | 660If | 1.2% | PV | 20| 2.2ft/sec| 5.0min. | 16.5min. | 760lf | 14.2min. | 14.2 min.
C-18 DP 51 1.43ac 0.31| 100If | 3.3% | 9.7 min. 400If | 1.0% | PV | 20| 2.0ft/sec| 3.3min. | 13.1min. | 500lf | 12.8 min. | 12.8 min.
E-4 DP 98 1.02ac 0.21 501f  2.4% 8.6 min. 160lf 19% PV 20 2.8ft/sec 1.0 min. 9.6 min. 2101f  11.2 min. 9.6 min.
E-5 DP 99 1.31ac 0.21 100If 4.0% 10.2min. 200If 19% PV 20 28ft/sec 1.2min. 11.4min. 300f 11.7min. 11.4 min.
E-6 DP 100 4.30ac__ 0.15 0.0 min. 3001f 5.5% GW 15 3.5ft/sec 1.4 min. 5.0 min. 3001f 11.7 min. 5.0 min.
Equations:
t; (Overland) = 0.395(1.1-C5)L * § %% Velocity (Travel Time) = CvS"® Land Surface Type Type Cv
Cs = Runoff coefficient for 5-year Cv = Conveyance Coef (see Table) Grassed Waterway GW 15
L = Length of overland flow (ft) S = Watercourse slope (ft/ft) Heavy Meadow HM 2.5
S = Slope of flow path (ft/ft) Nearly Bare Ground NBG 10
tc Check = (L/180)+10 (Developed Cond. Only) Paved Area PV 20
L = Overall Length Riprap (Not Buried) RR 6.5
Short Pasture/Lawns SP 7
Tillage/Fields TF 5
19016 Drainage Calcs Tc (C) Kiowa Engineering Corporation
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The Glen at Widefield
Developed Condition
Runoff Calculation

. Des.ign Contributing Basins Drainage Time of . Ra.infall Inte.nsity Runoff Basin / DP
Basin Point Area Cs C100 |Concentration is i100 Qs Q100

C-7 DP 37 1.98 ac 0.31 0.50 14.4 min. 3.6in/hr 6.0in/hr | 2.2 cfs 6.0 cfs C-7

C-9 2.67 ac 0.31 0.50 14.2 min. 3.6in/hr 6.0in/hr | 3.0 cfs 8.1 cfs C-9
C-18 DP 51 1.43 ac 0.31 0.50 12.8 min. 3.8in/hr 6.3 in/hr 1.6 cfs 4.5 cfs C-18

E-4 DP 98 1.02 ac 0.21 0.53 9.6 min. 42in/hr 7.0in/hr 0.9 cfs 3.8 cfs E-4

E-5 DP 99 1.31ac 0.21 0.53 11.4 min. 39in/hr 6.6in/hr 1.1 cfs 4.6 cfs E-5

E-6 DP 100 4.30 ac 0.15 0.50 5.0 min. 52in/hr 8.7in/hr 3.3 cfs 18.7 cfs E-6
Equations (taken from Fig 6-5, City of Colorado Springs DCM): P1 Inches
i,=-1.19In(T,) + 6.035 Q=CiA WQCV 0.60 in
is=-1.50 In(T,) + 7.583 Q = Peak Runoff Rate (cubic feet/second) 2yr 1.19in
i10=-1.75In(T,) + 8.847 C = Runoff coef representing a ration of peak runoff rate to ave rainfall 5yr 1.50 in
iz5=-2.00 In(T.) + 10.111 intensity for a duration equal to the runoff time of concentration. 10 yr 1.751in
i50=-2.25In(T,) + 11.375 i = average rainfall intensity in inches per hour 25yr 2.00 in
i100=-2.52In(T.) + 12.735 A =Drainage area in acres 50 yr 2.251in
100 yr 2.52in
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The Glen at Widefield
Developed Condition
Runoff Coeficient and Percent Impervious Calculation

PV | AreallLandUse | LA | Area 2 Land Use RSZl Area 3 LandUse |RS1| Area4 Land Use
Basin or DP Area I 3 < 28 2 3 < 28 & 2 < 28 & 3 < EE L2 Lo
— 1 & S5g ¢ 358 =5g ¢ 358 S5g ¢ 358 5g g S5z 8| Runoff
(DP contributing Elg =L < af g =& < a2 g =& < af g =L < oyl g =
= = S < s E = S < s E = S < s E = S < s E |
. basins) o |l e 8 S 59 < i S 59 < ] S 55 s 3 X E3 SE|c|cC
Basin| DP Z = = =1 = Sh=1 = S| & = SR=11 B 200
D-1 DP 68 61,148 sf 1.40ac B ]100% 0% 0% | 0% 0% 0% | 46% 0% 0% | 37% 1.40ac 100% 37%| 37.0% | 0.28 | 0.49
D-2 63,184 sf 1.45ac B ]100% 0% 0% | 0% 0% 0% | 46% 0% 0% | 37% 1.45ac 100% 37% | 37.0% | 0.28 | 0.49
D-3 DP 70 73,555 sf 1.69ac B ]100% 0% 0% | 0% 0% 0% | 46% 0% 0% | 37% 1.69ac 100% 37%| 37.0% | 0.28 | 0.49
D-4 121,367 sf 2.79ac B ]100% 0% 0% | 0% 0% 0% | 46% 0% 0% | 37% 2.79ac  100% 37%| 37.0% | 0.28 | 0.49
D-5 DP 72 68,122 sf 1.56ac B ]100% 0% 0% | 0% 0% 0% | 46% 0% 0% | 37% 1.56ac 100% 37% | 37.0% | 0.28 | 0.49
D-6 DP 73 23,821 sf 0.55ac B ]100% 0% 0% | 0% 0% 0% | 46% 0% 0% | 37% 0.55ac 100% 37% | 37.0% | 0.28 | 0.49
D-7 130,015 sf 2.98ac B ]100% 0% 0% | 0% 0% 0% | 46% 0% 0% | 37% 2.98ac 100% 37%| 37.0% | 0.28 | 0.49
D-8 71,639 sf 1.64ac B ]100% 0% 0% | 0% 0% 0% | 46% 0% 0% | 37% 1.64ac 100% 37%| 37.0% | 0.28 | 0.49
D-9 DP 77 90,648 sf 2.08ac B ]100% 0% 0% | 0% 0% 0% | 46% 0% 0% | 37% 2.08ac 100% 37%| 37.0% | 0.28 | 0.49
D-10 146,113 sf 3.35ac B ]100% 0% 0% | 0% 0% 0% | 46% 0% 0% | 37% 3.35ac  100% 37% | 37.0% | 0.28 | 0.49
D-11 | DP 80 104,546 sf 2.40ac B ]100% 0% 0% | 0% 0% 0% | 46% 0% 0% | 37% 2.40ac 100% 37%| 37.0% | 0.28 | 0.49
D-12 44,528 sf 1.02ac B ]100% 0% 0% | 0% 0% 0% | 46% 0% 0% | 37% 1.02ac 100% 37%| 37.0% | 0.28 | 0.49
D-13 116,848 sf 2.68ac B ]100% 0% 0% | 0% 0% 0% | 46% 0% 0% | 37% 2.68ac 100% 37%| 37.0% | 0.28 | 0.49
D-14 200,902 sf 4.61ac B |100% 0% 0% | 0% 0% 0% | 46% 0% 0% | 37% 4.6lac 100% 37%| 37.0% | 0.28 | 0.49
D-15 | DP 84 122,154 sf 2.80ac B |100% 0% 0% | 0% 0% 0% | 46% 0% 0% | 37% 2.80ac 100% 37%| 37.0% | 0.28 | 0.49
D-16 98,963 sf 2.27ac B ]100% 0% 0% | 0% 0% 0% | 46% 0% 0% | 37% 2.27ac 100% 37%| 37.0% | 0.28 | 0.49
D-16.1 85,968 sf 1.97ac B ]100% 0% 0% | 0% 0% 0% | 46% 0% 0% | 37% 1.97ac 100% 37%| 37.0% | 0.28 | 0.49
D-17 91,896 sf 2.11ac B ]|100% 0% 0% | 0% 0% 0% | 46% 0% 0% | 37% 2.1lac 100% 37%| 37.0% | 0.28 | 0.49
D-18 75,687 sf 1.74ac B ]|100% 0% 0% | 0% 0% 0% | 46% 0% 0% | 37% 1.74ac 100% 37%| 37.0% | 0.28 | 0.49
D-19 142,841 sf 3.28ac B ]|100% 0% 0% | 0% 0.48ac 15% 0% | 46% 0% 0% | 37% 2.80ac 85% 32%| 31.6% | 0.26 | 0.47
D-20 | DP 89 89,796 sf 2.06ac B |100% 0.34ac 16% 16%| 0% 0.37ac 18% 0% | 46% 0% 0% | 37% 1.35ac  66% 24% | 40.7% | 0.30 | 0.50
D—21$ P90 175,102 sf 4.02ac B ]|100% 0% 0% | 0% 0% 0% | 46% 0% 0% | 37% 4.02ac  100% 37%| 37.0% | 0.28 | 0.49
D-22 | DP 49,642 sf 1.14ac B ]100% 0% 0% | 0% 0% 0% | 46% 0% 0% | 37% 1.14ac 100% 37%| 37.0% | 0.28 | 0.49
D-23 32,861 sf 0.75ac B |100% 0.47ac 62% 62%| 0% 0.28ac 38% 0% | 46% 0% 0% | 37% 0% 0% | 62.3% | 0.43 | 0.58
D-24 2,637 sf 9.70ac B ]100% 0% 0% | 0% 7.30ac  75% 0% | 46% 0% 0% | 37% 2.40ac 25% 9% | 9.2% | 0.13 | 0.40
The drainage plan shows two D-20 basins.
One contributes to DP89 per the drainage
plan. Please indicate what design point the
other D-20 basin(adjacent to basin E-5) is
contributing to. Also, how is flow from this
basin reaching the pond? Please revise the
design accordingly.
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Daniel Torres
Callout
The drainage plan shows two D-20 basins. One contributes to DP89 per the drainage plan. Please indicate what design point the other D-20 basin(adjacent to basin E-5) is contributing to. Also, how is flow from this basin reaching the pond? Please revise the design accordingly.


Runoff Coeficient and Percent Impervious Calculation

The Glen at Widefield
Developed Condition

PV | AreallLandUse | LA | Area 2 Land Use | RS2 | Area 3 LandUse |RS1| Area4 Land Use
Basin or DP Area sl B 2 s EE g3 s EE g3 s EE E 3 « EEl ¢ Basin
. . > a. 2 & e a7 a o g e a7 a o g e 3= & o g E 37 = @ Runoff
(DP contributing ElEg =& < 2 g 25 < 28 g 2L < a28g 2& < =2¥843¢=
. basins) S ls 5 X E3l s S R E3l s S X £ < 8 X E3 SE|c|cC
Basin| DP Z = = =1 = Sh=1 = S| & = SR=11 B 200
DP 69 D1,D2 2.85ac B |100% 0% 0% | 0% 0% 0% | 46% 0% 0% | 37% 2.85ac 100% 37%| 37.0% | 0.28 | 0.49
DP 71 D3, D4 4.47ac B |100% 0% 0% | 0% 0% 0% | 46% 0% 0% | 37% 4.47ac 100% 37% | 37.0% | 0.28 | 0.49
DP 74 D3, D4, D6 5.02ac B |100% 0% 0% | 0% 0% 0% | 46% 0% 0% | 37% 5.02ac 100% 37% | 37.0% | 0.28 | 0.49
DP75| D1-D4,D6,D7 10.86ac| B |100% 0% 0% | 0% 0% 0% | 46% 0% 0% | 37% 10.86ac 100% 37% | 37.0% | 0.28 | 0.49
DP76 | D1-D4,D6-D8 12.5lac| B |100% 0% 0% | 0% 0% 0% | 46% 0% 0% | 37% 12.5lac 100% 37% | 37.0% | 0.28 | 0.49
DP 78| D1-D4,D6-D9 14.59ac| B |100% 0% 0% | 0% 0% 0% | 46% 0% 0% | 37% 14.59ac 100% 37% | 37.0% | 0.28 | 0.49
DP 79 | D1-D4,D6-D10 1794ac| B |100% 0% 0% | 0% 0% 0% | 46% 0% 0% | 37% 17.94ac 100% 37% | 37.0% | 0.28 | 0.49
DP 81 D11,D12 3.42ac B |100% 0% 0% | 0% 0% 0% | 46% 0% 0% | 37% 3.42ac 100% 37% | 37.0% | 0.28 | 0.49
DP 82 D5,D13 4.25ac B |100% 0% 0% | 0% 0% 0% | 46% 0% 0% | 37% 4.25ac  100% 37%| 37.0% | 0.28 | 0.49
DP83| D5,D13,D14 8.86ac B |100% 0% 0% | 0% 0% 0% | 46% 0% 0% | 37% 8.86ac 100% 37% | 37.0% | 0.28 | 0.49
DP85 | D15,D16,D16.1  7.05ac B |100% 0% 0% | 0% 0% 0% | 46% 0% 0% | 37% 7.05ac 100% 37% | 37.0% | 0.28 | 0.49
DP 86 D15-D17 9.16ac B |100% 0% 0% | 0% 0% 0% | 46% 0% 0% | 37% 9.16ac 100% 37% | 37.0% | 0.28 | 0.49
DP 87 D15-D18 10.90ac| B [100% 0% 0% | 0% 0% 0% | 46% 0% 0% | 37% 10.90ac 100% 37% | 37.0% | 0.28 | 0.49
DP 88 D15-D19 14.18ac| B [100% 0% 0% | 0% 0.48ac 3% 0% | 46% 0% 0% | 37% 13.70ac 97% 36% | 35.7% | 0.28 | 0.48
DP 92 D21,D22 5.16ac B |100% 0% 0% | 0% 0% 0% | 46% 0% 0% | 37% 5.16ac 100% 37% | 37.0% | 0.28 | 0.49
DP93 | D1-D20,D23 47.21ac| B [100% 0.8lac 2% 2% | 0% 1.13ac 2% 0% | 46% 0% 0% | 37% 45.27ac  96% 35% | 37.2% | 0.28 | 0.49
DP 94 D1 -D24 62.07ac| B [100% 0.8lac 1% 1% | 0% 8.44ac 14% 0% | 46% 0% 0% | 37% 52.83ac 85% 31% | 32.8% | 0.26 | 0.48
Basin Runoff Coefficient is based on UDFCD % Imperviousness Calculation Equations (% Impervious Calculation): Correction Factors - Table RO-4
Runoff Coefficients and Percents Impervious Ca=Kp+(1.311%- 1.44 %+ 1.1351 - 0.12) [Eqn RO-6] K, = For Type A Soils
Hydrologic Soil Type: B Runoff Coef Calc Method| %Imp Cep = Kep+(0.858 i - 0.786 i + 0.774 1 + 0.04) [Eqn RO-7] K, (2-yr)=0
Land Use Abb % Cy Cs Cio | Cas | Cso C1o0 Cp=(Ca+Cep)/2 Ky (5-yr)= -0.08i + 0.09
Commercial Area co 95% | 0.79 0.81 0.83 1 0.85| 0.87 0.88 =% imperviousness/100 as a decimal (See Table RO-3) Ka (10-yr)=-0.14i + 0.17
Drives and Walks DR 90% | 0.71 0.73 0.75] 0.78 | 0.80 0.81 C, = Runoff coefficient for NRCS Type A Soils K, (25-yr)=-0.19i + 0.24
Streets - Gravel (Packed) GR 40% | 0.23 0.30 0.36] 0.42 | 0.46 0.50 Cp = Runoff coefficient for NRCS Type B Soils K4 (50-yr)=-0.22i + 0.28
Historic Flow Analysis HI 2% | 0.03 0.08 0.17 1 0.26 | 0.31 0.36 Ccp = Runoff coefficient for NRCS Type C and D Soils K, (100-yr)=-0.25i + 0.32
Lawns LA 0% | 0.02 0.08 0.15] 0.25] 0.30 0.35 Kcp=For Type C & D Soils
Off-site flow-Undeveloped OF 45% | 0.26 0.32 0.38 | 0.44 | 0.48 0.51 Kep (2-yr)=0
Park PA 7% | 0.05 0.12 0.20] 0.29 | 0.34 0.39 Kep (5-yr)=-0.10i + 0.11
Playground PL 13% | 0.07 0.16 0.24] 0.32 ]| 0.37 0.42 Kcp (10-yr)=-0.18i + 0.21
Streets - Paved PV 100%]| 0.89 0.90 0.92] 0.94] 0.95 0.96 Kep (25-yr)=-0.28i + 0.33
Roofs RO 90% | 0.71 0.73 0.75] 0.78 | 0.80 0.81 Kcp (50-yr)=-0.33i + 0.40
Residential: 3.7 Lots/Acre RS1 37% | 0.22 0.28 0.35] 0.41 | 0.45 0.49 Kep (100-yr)=-0.39i + 0.46
Residential: 1/5 Acre RS2 46% | 0.27 0.33 0.39] 0.45| 0.48 0.51
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The Glen at Widefield
Developed Condition
Time of Concentration Calculation

Sub-Basin Data Time of Concentration Estimate Min. Tc in Urban
Initial/Overland Time (t;) Travel Time (t,) Comp. | Tc Check (urban) Final t,
Basin ])Pe:il;l‘;:l Contributing Basins diea Cs Length | Slope t; Length | Slope ;322 Cv | Velocity te te L'lq;it:tlh t. Check
D-1 DP 68 1.40ac 0.28 100If | 2.4% | 11.2 min. 6001f | 3.5% | PV | 20| 3.7 ft/sec | 2.7 min. | 13.9 min. [ 700If | 13.9 min. | 13.9 min.
D-2 1.45ac 0.28 851f 1.5% | 12.1 min. 6551f | 0.9% | PV | 20 | 1.9 ft/sec| 5.8 min. | 17.8 min. | 740If | 14.1 min. | 14.1 min.
D-3 DP 70 1.69ac 0.28 100If | 2.4% | 11.2 min. 6001f | 3.5% | PV | 20 | 3.7 ft/sec | 2.7 min. | 13.9 min. [ 700If | 13.9 min. | 13.9 min.
D-4 2.79ac 0.28 501f 1.0% | 10.6 min. 6101f | 0.9% | PV | 20 | 1.9 ft/sec| 5.4 min. | 15.9 min. | 660Ilf | 13.7 min. | 13.7 min.
D-5 DP 72 1.56ac 0.28 601f 2.0% | 9.2 min. 7901f | 0.5% | PV | 20 | 1.4 ft/sec | 9.3 min. | 18.5 min. | 850Ilf | 14.7 min. | 14.7 min.
D-6 DP 73 0.55ac 0.28 901f 1.0% | 14.2 min. 1401f | 0.8% | PV | 20| 1.8 ft/sec| 1.3 min. [ 15.5min. | 230If | 11.3 min. | 11.3 min.
D-7 2.98ac 0.28 100If | 1.5% | 13.1 min. 4301f | 1.3% | PV | 20| 2.3ft/sec| 3.1 min. | 16.2 min. | 530lf | 12.9 min. | 12.9 min.
D-8 1.64ac 0.28 100If | 1.0% | 15.0 min. 3301f | 1.5% | PV | 20 | 2.4 ft/sec | 2.2 min. | 17.2 min. | 430If | 12.4 min. | 12.4 min.
D-9 DP 77 2.08ac 0.28 100If | 2.0% | 11.9 min. 3001f | 1.3% | PV | 20 | 2.3 ft/sec| 2.2 min. | 14.1 min. | 400If | 12.2 min. | 12.2 min.
D-10 3.35ac 0.28 100If | 1.5% | 13.1 min. 6601f | 1.1% | PV | 20 | 2.1ft/sec| 5.2 min. | 18.3 min. | 760If | 14.2 min. | 14.2 min.
D-11 DP 80 2.40ac 0.28 701f 1.5% | 10.9 min. | 1095If | 1.2% | PV | 20 | 2.2 ft/sec | 8.3 min. | 19.3 min. | 1165If | 16.5 min. | 16.5 min.
D-12 1.02ac 0.28 100If | 1.3% | 13.7 min. 4501f | 1.2% | PV | 20| 2.2 ft/sec| 3.4 min. | 17.1 min. | 550If | 13.1 min. | 13.1 min.
D-13 2.68ac 0.28 551f 1.0% | 11.1 min. 6601f | 0.6% | PV | 20 | 1.5ft/sec| 7.1 min. | 18.2 min. [ 715If | 14.0 min. | 14.0 min.
D-14 4.61ac 0.28 100If | 1.8% | 12.3 min. 980If | 1.6% | PV | 20 | 2.5 ft/sec| 6.5min. | 18.8 min. [ 10801f | 16.0 min. | 16.0 min.
D-15 DP 84 2.80ac 0.28 100If | 2.0% | 11.9 min. 1851f | 2.0% | PV | 20 | 2.8ft/sec| 1.1 min. [ 13.0 min. | 285If | 11.6 min. | 11.6 min.
D-16 2.27ac 0.28 100If | 2.0% | 11.9 min. 6601f | 0.8% | PV | 20 | 1.8 ft/sec| 6.1 min. | 18.0 min. | 760Ilf | 14.2 min. | 14.2 min.
D-16.1 1.97ac 0.28 100If | 1.4% | 13.4 min. 3601f | 0.8% | PV | 20 | 1.8 ft/sec| 3.4 min. | 16.7 min. | 460Ilf | 12.6 min. | 12.6 min.
D-17 2.11ac 0.28 601f 1.5% | 10.1 min. 4101f | 1.5% | PV | 20 | 2.4 ft/sec| 2.8 min. | 129 min. | 470lf | 12.6 min. | 12.6 min.
D-18 1.74ac 0.28 601f 1.5% | 10.1 min. 510I1f | 2.2% | PV | 20 | 3.0 ft/sec | 2.9 min. | 13.0 min. [ 570If | 13.2 min. | 13.0 min.
D-19 3.28ac 0.26 100If | 2.6% | 11.2 min. 5101f | 1.1% | PV | 20| 2.1ft/sec| 4.1 min. | 15.3 min. | 610If | 13.4 min. | 13.4 min.
D-20 DP 89 2.06ac 0.30 100If | 3.3% | 9.8 min. 13001f | 0.8% | PV | 20| 1.8ft/sec | 12.1 min.| 21.9 min. | 1400lf | 17.8 min. | 17.8 min.
D-21 DP 90 4.02ac 0.28 501f 2.0% | 8.4 min. 6101f | 21% | PV | 20 | 29 ft/sec| 3.5min. | 11.9 min. | 660If | 13.7 min. | 11.9 min.
D-22 DP 91 1.14ac 0.28 501f 2.0% | 8.4 min. 6101f | 21% | PV | 20 | 29 ft/sec| 3.5min. | 11.9 min. | 660Ilf | 13.7 min. | 11.9 min.
D-23 0.75ac 0.43 100If | 2.5% | 9.1 min. 6601f | 1.0% | PV | 20 | 2.0 ft/sec | 5.5 min. | 14.6 min. | 760Ilf | 14.2 min. | 14.2 min.
D-24 9.70ac 0.13 100If | 4.9% | 10.5 min. 800If | 0.5% | GW | 15| 1.1 ft/sec | 12.6 min.| 23.0 min. | 900If | 15.0 min. | 15.0 min.
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The Glen at Widefield

Developed Condition
Time of Concentration Calculation

Sub-Basin Data

Time of Concentration Estimate

Min. Tc in Urban

Initial/Overland Time (t;) Travel Time (t,) Comp. | TcCheck (urban) | pipog t.
Basin ])Pe:il;l‘;:l Contributing Basins diea Cs Length | Slope t; Length | Slope ;322 Cv | Velocity te te L'lq;it:tlh t. Check
DP 69 D1,D2 2.85ac | 0.28 | 100If | 24% | 11.2min. | 1385If | 2.0% | PV | 20 | 2.8 ft/sec | 8.2 min. | 19.3 min. | 1485If | 18.3 min. | 18.3 min.
DP 71 D3, D4 4.47ac | 0.28 | 100If | 24% | 11.2 min. | 1370lf | 2.0% | PV | 20 | 2.8 ft/sec| 8.1 min. | 19.3 min. | 1470If | 18.2 min. | 18.2 min.
DP 74 D3, D4, D6 5.02ac | 0.28 | 100If | 2.4% | 11.2 min. | 1370If | 2.0% | PV | 20 | 2.8 ft/sec| 8.1 min. | 19.3 min. | 1470If | 18.2 min. | 18.2 min.
DP 75 D1-D4, D6, D7 10.86ac | 0.28 | 100If | 2.4% | 11.2 min. | 1970If | 1.8% | PV | 20 | 2.7 ft/sec | 12.2 min.| 23.4 min. | 2070If | 21.5 min. | 21.5 min.
DP 76 D1-D4, D6-D8 12.51ac | 0.28 | 100If | 2.4% | 11.2 min. | 2110If | 1.8% | PV | 20 | 2.7 ft/sec | 13.1 min.| 24.3 min. | 2210If | 22.3 min. | 22.3 min.
DP 78 D1-D4, D6-D9 14.59ac | 0.28 | 100If | 2.4% | 11.2min. | 2110If | 1.8% | PV | 20 | 2.7 ft/sec | 13.1 min.| 24.3 min. | 2210If | 22.3 min. | 22.3 min.
DP 79 D1-D4, D6-D10 17.94ac | 0.28 | 100If | 2.4% | 11.2min. | 2770If | 1.6% | PV | 20 | 2.5 ft/sec | 18.2 min.| 29.4 min. | 2870If | 25.9 min. | 25.9 min.
DP 81 D11,D12 3.42ac | 0.28 701f | 1.5% [ 109 min. | 1545If | 1.2% | PV | 20 | 2.2 ft/sec | 11.8 min.| 22.7 min. | 1615]f | 19.0 min. | 19.0 min.
DP 82 D5,D13 4.25ac | 0.28 60If | 2.0% [ 9.2min. | 1590If | 0.6% | PV | 20| 1.5 ft/sec | 17.7 min.| 26.9 min. | 16501f | 19.2 min. | 19.2 min.
DP 83 D5,D13,D14 8.86ac | 0.28 60If | 2.0% | 9.2min. | 2640If [ 0.9% | PV | 20 | 1.9 ft/sec | 23.2 min.| 32.4 min. | 2700If | 25.0 min. | 25.0 min.
DP 85 D15,D16,D16.1 7.05ac | 0.28 | 100If | 2.0% | 11.9 min. | 1035If | 0.8% | PV | 20 | 1.8ft/sec| 9.6 min. | 21.5 min. | 1135If | 16.3 min. | 16.3 min.
DP 86 D15-D17 9.16ac | 0.28 | 100If | 2.0% | 11.9min. | 1320If | 0.7% | PV | 20 | 1.7 ft/sec | 13.1 min.| 25.0 min. | 1420If [ 17.9 min. | 17.9 min.
DP 87 D15-D18 10.90ac | 0.28 | 100If | 2.0% | 11.9min. | 2080If [ 1.0% | PV | 20 | 2.0 ft/sec | 17.3 min.| 29.2 min. | 2180If | 22.1 min. | 22.1 min.
DP 88 D15-D19 14.18ac | 0.28 | 100If | 2.0% | 12.0 min. | 2580If | 1.0% | PV | 20 | 2.0 ft/sec | 21.5 min.| 33.5 min. | 2680If | 24.9 min. | 24.9 min.
DP 92 D21,D22 5.16ac | 0.28 501f | 2.0% | 8.4 min. | 1080If [ 1.6% | PV | 20 | 2.5ft/sec| 7.1 min. | 15.5 min. | 1130If | 16.3 min. | 15.5 min.
DP 93 D1-D20,D23 47.21ac | 0.28 | 100If | 2.4% | 11.2min. | 2820If | 1.6% | PV | 20 | 2.5 ft/sec | 18.6 min.| 29.7 min. | 29201f | 26.2 min. | 26.2 min.
DP 94 D1-D24 62.07ac | 0.26 | 100If | 2.4% | 11.5min. | 3110If | 1.6% | PV | 20 | 2.5 ft/sec | 20.5 min.| 31.9 min. | 3210If | 27.8 min. | 27.8 min.
Equations:
t; (Overland) = 0.395(1.1-Cs)L ° § 0333 Velocity (Travel Time) = CvS®® Land Surface Type Type Cv
Cs = Runoff coefficient for 5-year Cv = Conveyance Coef (see Table RO-2) Grassed Waterway GW 15
L = Length of overland flow (ft) S = Watercourse slope (ft/ft) Heavy Meadow HM 2.5
S = Slope of flow path (ft/ft) Nearly Bare Ground NBG 10
tc Check = (L/180)+10 (Developed Cond. Only) Paved Area PV 20
L = Overall Length Riprap (Not Buried) RR 6.5
Short Pasture/Lawns SP 7
Tillage/Fields TF 5
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The Glen at Widefield
Developed Condition
Runoff Calculation

. Des.ign Contributing Basins Drainage Time of . Ra.infall InteTlsity Runoff Basin / DP
Basin Point Area Cs C100 |Concentration is i100 Qs Q100
D-1 DP 68 1.40 ac 0.28 | 0.49 139 min. |3.6in/hr 6.1in/hr | 1.4 cfs 4.2 cfs D-1
D-2 1.45 ac 0.28 | 0.49 14.1min. |[3.6in/hr 6.1in/hr| 1.5cfs 4.3 cfs D-2
D-3 DP 70 1.69 ac 0.28 | 0.49 139 min. |3.6in/hr 6.1in/hr | 1.7 cfs 5.0 cfs D-3
D-4 2.79 ac 0.28 | 0.49 13.7min. |[3.7in/hr 6.1in/hr| 2.9 cfs 8.3 cfs D-4
D-5 DP 72 1.56 ac 0.28 | 0.49 14.7 min. |[3.5in/hr 6.0in/hr | 1.6 cfs 4.5 cfs D-5
D-6 DP 73 0.55 ac 0.28 | 0.49 11.3min. |39in/hr 6.6in/hr | 0.6 cfs 1.8 cfs D-6
D-7 2.98 ac 0.28 | 0.49 129 min. |[3.7in/hr 6.3in/hr| 3.2 cfs 9.1 cfs D-7
D-8 1.64 ac 0.28 | 0.49 124 min. |3.8in/hr 6.4in/hr | 1.8 cfs 5.1cfs D-8
D-9 DP 77 2.08 ac 0.28 | 0.49 12.2min. |3.8in/hr 6.4in/hr | 2.2 cfs 6.5 cfs D-9
D-10 3.35ac 0.28 | 0.49 142 min. |3.6in/hr 6.0in/hr | 3.4 cfs 9.9 cfs D-10
D-11 DP 80 2.40 ac 0.28 | 0.49 16.5min. |3.4in/hr 5.7in/hr | 2.3 cfs 6.6 cfs D-11
D-12 1.02 ac 0.28 | 0.49 13.1min. |3.7in/hr 6.3in/hr | 1.1cfs 3.1 cfs D-12
D-13 2.68 ac 0.28 | 0.49 140 min. |3.6in/hr 6.1in/hr | 2.7 cfs 8.0 cfs D-13
D-14 4.61ac 0.28 | 0.49 16.0 min. |3.4in/hr 5.7in/hr| 4.5cfs 12.9 cfs D-14
D-15 DP 84 2.80 ac 0.28 | 0.49 11.6 min. |3.9in/hr 6.6in/hr | 3.1cfs 9.0 cfs D-15
D-16 2.27 ac 0.28 | 0.49 142 min. |3.6in/hr 6.0in/hr | 2.3 cfs 6.7 cfs D-16
D-16.1 1.97 ac 0.28 | 0.49 12.6 min. |3.8in/hr 6.4in/hr | 2.1 cfs 6.1 cfs D-16.1
D-17 2.11ac 0.28 | 0.49 12.6 min. |3.8in/hr 6.3in/hr | 2.3 cfs 6.5 cfs D-17
D-18 1.74 ac 0.28 | 0.49 13.0 min. |3.7in/hr 6.3in/hr | 1.8 cfs 5.3 cfs D-18
D-19 3.28ac 0.26 | 0.47 134 min. |3.7in/hr 6.2in/hr | 3.1cfs 9.6 cfs D-19
D-20 DP 89 2.06 ac 0.30 | 0.50 17.8 min. |3.3in/hr 5.5in/hr | 2.0 cfs 5.6 cfs D-20
D-21 DP 90 4.02 ac 0.28 | 0.49 119 min. |39in/hr 6.5in/hr | 4.4 cfs 12.7 cfs D-21
D-22 DP 91 1.14 ac 0.28 | 0.49 119 min. |39in/hr 6.5in/hr | 1.2 cfs 3.6 cfs D-22
D-23 0.75 ac 0.43 | 0.58 142 min. |3.6in/hr 6.0in/hr | 1.2 cfs 2.6 cfs D-23
D-24 9.70 ac 0.13 | 0.40 15.0 min. | 3.5in/hr 59in/hr| 4.5cfs 22.9 cfs D-24
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The Glen at Widefield
Developed Condition
Runoff Calculation

. Des.ign Contributing Basins Drainage Time of . Ra.infall Inte.nsity Runoff Basin / DP
Basin Point Area Cs C100 |Concentration is i100 Qs Q100
DP 69 D1,D2 2.85ac 0.28 | 0.49 183 min. |[3.2in/hr 5.4in/hr| 2.6 cfs 7.5 cfs DP 69
DP 71 D3, D4 4.47 ac 0.28 | 0.49 18.2 min. 3.2in/hr 5.4in/hr | 4.1cfs 11.8 cfs DP 71
DP 74 D3, D4, D6 5.02 ac 0.28 | 0.49 18.2 min. 3.2in/hr 5.4in/hr | 4.6 cfs 13.3 cfs DP 74
DP 75 D1-D4, D6, D7 10.86 ac 0.28 | 0.49 21.5min. |[3.0in/hr 5.0in/hr | 9.1cfs 26.5cfs DP 75
DP 76 D1-D4, D6-D8 12.51 ac 0.28 | 0.49 22.3 min. 29in/hr 4.9in/hr | 10.3 cfs 29.9 cfs DP 76
DP 78 D1-D4, D6-D9 14.59 ac 0.28 | 0.49 22.3 min. 29in/hr 4.9in/hr | 12.1cfs 34.9 cfs DP 78
DP 79 D1-D4, D6-D10 17.94 ac 0.28 | 0.49 259 min. |2.7in/hr 4.5in/hr | 13.7cfs 39.6 cfs DP 79
DP 81 D11, D12 3.42 ac 0.28 | 0.49 19.0 min. 3.2in/hr 53in/hr| 3.1cfs 8.9 cfs DP 81
DP 82 D5,D13 4.25ac 0.28 | 0.49 19.2 min. 3.2in/hr 5.3in/hr| 3.8 cfs 11.0 cfs DP 82
DP 83 D5,D13,D14 8.86 ac 0.28 | 0.49 25.0 min. 2.8in/hr 4.6in/hr | 6.9 cfs 20.0 cfs DP 83
DP 85 D15,D16,D16.1 7.05 ac 0.28 | 0.49 16.3min. |3.4in/hr 5.7in/hr| 6.8cfs 19.6 cfs DP 85
DP 86 D15-D17 9.16 ac 0.28 | 0.49 17.9 min. 3.3in/hr 5.5in/hr | 8.4 cfs 24.4 cfs DP 86
DP 87 D15-D18 10.90 ac 0.28 | 0.49 22.1 min. 29in/hr 49in/hr | 9.0 cfs 26.2 cfs DP 87
DP 88 D15-D19 14.18 ac 0.28 | 0.48 24.9 min. 2.8in/hr 4.6in/hr | 10.8 cfs 31.8 cfs DP 88
DP 92 D21,D22 5.16 ac 0.28 | 0.49 15.5min. | 3.5in/hr 5.8in/hr| 5.1cfs 14.6cfs DP 92
DP 93 D1-D20,D23 47.21ac 0.28 | 0.49 26.2 min. 2.7in/hr 4.5in/hr | 35.9cfs 103.7 cfs DP 93
DP 94 D1-D24 62.07 ac 0.26 | 0.48 27.8 min. 2.6in/hr 4.4in/hr | 42.2 cfs 128.8 cfs DP 94
Equations (taken from Fig 6-5, City of Colorado Springs DCM): P1 Inches
i,=-1.19In(T,) + 6.035 Q=CiA WQCV 0.60 in
is=-1.50 In(T,) + 7.583 Q = Peak Runoff Rate (cubic feet/second) 2yr 1.19 in
i10=-1.75In(T,) + 8.847 C = Runoff coef representing a ration of peak runoff rate to ave rainfall 5yr 1.50 in
iz5=-2.00 In(T.) + 10.111 intensity for a duration equal to the runoff time of concentration. 10 yr 1.751in
i50=-2.25In(T,) + 11.375 i = average rainfall intensity in inches per hour 25yr 2.00 in
i100=-2.52In(T.) + 12.735 A =Drainage area in acres 50 yr 2.251in
100 yr 2.52in
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Chapter 6 Hydrology

Table 6-6. Runoff Coefficients for Rational Method
(Source: UDFCD 2001)

Runoff Coefficients

Land Use or Surface Percent
Characteristics Impervious 2-year 5-year 10-year 25-year 50-year 100-year

HSG A&B | HSG C&D | HSG A&B | HSG C&D | HSG A&B | HSG C&D | HSG A&B | HSG C&D | HSG A&B | HSG C&D | HSG A&B | HSG C&D

Business

Commercial Areas 95 0.79 0.80 0.81 0.82 0.83 0.84 0.85 0.87 0.87 0.88 0.88 0.89

Neighborhood Areas 70 0.45 0.49 0.49 0.53 0.53 0.57 0.58 0.62 0.60 0.65 0.62 0.68
Residential

1/8 Acre or less 65 0.41 0.45 0.45 0.49 0.49 0.54 0.54 0.59 0.57 0.62 0.59 0.65

1/4 Acre 40 0.23 0.28 0.30 0.35 0.36 0.42 0.42 0.50 0.46 0.54 0.50 0.58

1/3 Acre 30 0.18 0.22 0.25 0.30 0.32 0.38 0.39 0.47 0.43 0.52 0.47 0.57

1/2 Acre 25 0.15 0.20 0.22 0.28 0.30 0.36 0.37 0.46 0.41 0.51 0.46 0.56

1Acre 20 0.12 0.17 0.20 0.26 0.27 0.34 0.35 0.44 0.40 0.50 0.44 0.55
Industrial

Light Areas 80 0.57 0.60 0.59 0.63 0.63 0.66 0.66 0.70 0.68 0.72 0.70 0.74

Heavy Areas 90 0.71 0.73 0.73 0.75 0.75 0.77 0.78 0.80 0.80 0.82 0.81 0.83
Parks and Cemeteries 7 0.05 0.09 0.12 0.19 0.20 0.29 0.30 0.40 0.34 0.46 0.39 0.52
Playgrounds 13 0.07 0.13 0.16 0.23 0.24 0.31 0.32 0.42 0.37 0.48 0.41 0.54
Railroad Yard Areas 40 0.23 0.28 0.30 0.35 0.36 0.42 0.42 0.50 0.46 0.54 0.50 0.58

Undeveloped Areas
Historic Flow Analysis--

Greenbelts, Agriculture 0.03 0.05 0.09 0.16 0.17 0.26 0.26 0.38 0.31 0.45 0.36 0.51

Pasture/Meadow 0 0.02 0.04 0.08 0.15 0.15 0.25 0.25 0.37 0.30 0.44 0.35 0.50

Forest 0 0.02 0.04 0.08 0.15 0.15 0.25 0.25 0.37 0.30 0.44 0.35 0.50

Exposed Rock 100 0.89 0.89 0.90 0.90 0.92 0.92 0.94 0.94 0.95 0.95 0.96 0.96

Offsite Flow Analysis (when 5

landuse is undefined) 0.26 0.31 0.32 0.37 0.38 0.44 0.44 0.51 0.48 0.55 0.51 0.59
Streets

Paved 100 0.89 0.89 0.90 0.90 0.92 0.92 0.94 0.94 0.95 0.95 0.96 0.96

Gravel 80 0.57 0.60 0.59 0.63 0.63 0.66 0.66 0.70 0.68 0.72 0.70 0.74
Drive and Walks 100 0.89 0.89 0.90 0.90 0.92 0.92 0.94 0.94 0.95 0.95 0.96 0.96
Roofs 90 0.71 0.73 0.73 0.75 0.75 0.77 0.78 0.80 0.80 0.82 0.81 0.83
Lawns 0 0.02 0.04 0.08 0.15 0.15 0.25 0.25 0.37 0.30 0.44 0.35 0.50

3.2 Time of Concentration

One of the basic assumptions underlying the Rational Method is that runoff is a function of the average
rainfall rate during the time required for water to flow from the hydraulically most remote part of the
drainage area under consideration to the design point. However, in practice, the time of concentration can
be an empirical value that results in reasonable and acceptable peak flow calculations.

For urban areas, the time of concentration (t;) consists of an initial time or overland flow time (t;) plus the
travel time (t;) in the storm sewer, paved gutter, roadside drainage ditch, or drainage channel. For non-
urban areas, the time of concentration consists of an overland flow time (t;) plus the time of travel in a
concentrated form, such as a swale or drainageway. The travel portion (t;) of the time of concentration
can be estimated from the hydraulic properties of the storm sewer, gutter, swale, ditch, or drainageway.
Initial time, on the other hand, will vary with surface slope, depression storage, surface cover, antecedent
rainfall, and infiltration capacity of the soil, as well as distance of surface flow. The time of concentration
is represented by Equation 6-7 for both urban and non-urban areas.
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Chapter 6 Hydrology

Table 6-7. Conveyance Coefficient, C,

Type of Land Surface C,
Heavy meadow 2.5
Tillage/field 5
Riprap (not buried)” 6.5
Short pasture and lawns 7
Nearly bare ground 10
Grassed waterway 15
Paved areas and shallow paved swales 20

" For buried riprap, select C, value based on type of vegetative cover.

The travel time is calculated by dividing the flow distance (in feet) by the velocity calculated using
Equation 6-9 and converting units to minutes.

The time of concentration (t;) is then the sum of the overland flow time (t;) and the travel time (t;) per
Equation 6-7.

3.2.3 First Design Point Time of Concentration in Urban Catchments

Using this procedure, the time of concentration at the first design point (typically the first inlet in the
system) in an urbanized catchment should not exceed the time of concentration calculated using Equation
6-10. The first design point is defined as the point where runoff first enters the storm sewer system.

L
=—+10 Eq. 6-10
© =180 (Eq. 6-10)

Where:

t

t. = maximum time of concentration at the first design point in an urban watershed (min)
L = waterway length (ft)

Equation 6-10 was developed using the rainfall-runoff data collected in the Denver region and, in essence,
represents regional “calibration” of the Rational Method. Normally, Equation 6-10 will result in a lesser
time of concentration at the first design point and will govern in an urbanized watershed. For subsequent
design points, the time of concentration is calculated by accumulating the travel times in downstream
drainageway reaches.

3.2.4 Minimum Time of Concentration

If the calculations result in a t, of less than 10 minutes for undeveloped conditions, it is recommended that
a minimum value of 10 minutes be used. The minimum t; for urbanized areas is 5 minutes.

3.2.5 Post-Development Time of Concentration
As Equation 6-8 indicates, the time of concentration is a function of the 5-year runoff coefficient for a

drainage basin. Typically, higher levels of imperviousness (higher 5-year runoff coefficients) correspond
to shorter times of concentration, and lower levels of imperviousness correspond to longer times of
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For Colorado Springs and much of the Fountain Creek watershed, the 1-hour depths are fairly uniform
and are summarized in Table 6-2. Depending on the location of the project, rainfall depths may be
calculated using the described method and the NOAA Atlas maps shown in Figures 6-6 through 6-17.

Table 6-2. Rainfall Depths for Colorado Springs

Return | 1-Hour | 6-Hour | 24-Hour
Period | Depth | Depth Depth
2 1.19 1.70 2.10

5 1.50 2.10 2.70
10 1.75 2.40 3.20
25 2.00 2.90 3.60
50 2.25 3.20 4.20
100 2.52 3.50 4.60
Where Z= 6,840 ft/100

These depths can be applied to the design storms or converted to intensities (inches/hour) for the Rational
Method as described below. However, as the basin area increases, it is unlikely that the reported point
rainfalls will occur uniformly over the entire basin. To account for this characteristic of rain storms an
adjustment factor, the Depth Area Reduction Factor (DARF) is applied. This adjustment to rainfall depth
and its effect on design storms is also described below. The UDFCD UD-Rain spreadsheet, available on
UDFCD’s website, also provides tools to calculate point rainfall depths and Intensity-Duration-Frequency
curves? and should produce similar depth calculation results.

2.2  Design Storms

Design storms are used as input into rainfall/runoff models and provide a representation of the typical
temporal distribution of rainfall events when the creation or routing of runoff hydrographs is required. It
has long been observed that rainstorms in the Front Range of Colorado tend to occur as either short-
duration, high-intensity, localized, convective thunderstorms (cloud bursts) or longer-duration, lower-
intensity, broader, frontal (general) storms. The significance of these two types of events is primarily
determined by the size of the drainage basin being studied. Thunderstorms can create high rates of runoff
within a relatively small area, quickly, but their influence may not be significant very far downstream.
Frontal storms may not create high rates of runoff within smaller drainage basins due to their lower
intensity, but tend to produce larger flood flows that can be hazardous over a broader area and extend
further downstream.

= Thunderstorms: Based on the extensive evaluation of rain storms completed in the Carlton study
(Carlton 2011), it was determined that typical thunderstorms have a duration of about 2 hours. The
study evaluated over 300,000 storm cells using gage-adjusted NEXRAD data, collected over a 14-
year period (1994 to 2008). Storms lasting longer than 3 hours were rarely found. Therefore, the
results of the Carlton study have been used to define the shorter duration design storms.

To determine the temporal distribution of thunderstorms, 22 gage-adjusted NEXRAD storm cells
were studied in detail. Through a process described in a technical memorandum prepared by the City
of Colorado Springs (City of Colorado Springs 2012), the results of this analysis were interpreted and
normalized to the 1-hour rainfall depth to create the distribution shown in Table 6-3 with a 5 minute
time interval for drainage basins up to 1 square mile in size. This distribution represents the rainfall

6-10 City of Colorado Springs May 2014
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Detention Basin Calculations

Full Spectrum Detention Basin/Extended Detention Basin
Detention Volume and Emergency Spillway

Outlet Structure Calculations

Trickle Channel Capacity and Outlet Structure Sizing
Trash Rack and Safety Grate Sizing

Forebay Sizing Calculations
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please clearly indicate in the narrative that this detention

pond design provided is for filing no. 10 and undeveloped

/ flow from future filings. Also address in the narrative how
peTelthe pond will be retrofitted for the future filings.

Project: The Glen at Wideﬁ'IAing No. 10

UD-Detention, Version 3.07 (February 2017) . .
The majority of the area tributary to the

Basin ID: Detention Basin "D"

pond (future filing 11) is type C sqils

20NE3 4\
[ (e

|
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N

100-YR
““”"';[ EURVI WQC\TL
T

100-YEAR
ZONE 1 AND 2 ORIFICE
PERMANENT- ORIFICES
POOL

Example Zone Configuratiog (Retention Pond)

Required Volume Calculation

Selected BMP Type = EDB /
Watershed Area = 62.07 I acres
Watershed Length = 1,660 [ it
Watershed Siope =|  0.017[ |futt

Watershed Imperviousness = 32.80"‘ perce
Percentage Hydrologic Soil Group A = 0.0‘VI cent
Percentage Hydrologic Soil Group B = 100.90% percent
Percentage Hydrologic Soil Groups C/D = 0.(’% percent

Desired WQCV Drain Time = 4#.0 hours

Location for 1-hr Rainfall Depths = User I‘lput
Water Quality Capture Volume (WQCV)
Excess Urban Runoff Volume (EURV

= 4327 acre-feet  Optional User Override
- #_104 acre-feet 1-hr Precipitation

per figure 2. Please update the soil
group percentages accordingly.

pth Increment = ft
Optional Optional
Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (ft) (ft) (ft"2) Area (ft"2) (acre) (ft"3) (ac-ft)
Top of Micropool 0.00 26 0.001

0.65 26 0.001 17 0.000

1.00 4,072 0.093 694 0.016

2.00 22,223 0.510 13,660 0.314

3.00 45,991 1.056 47,988 1.102

4.00 58,835 1.351 100,401 2.305

5.00 67,328 1.546 163,483 3.753

6.00 76,577 1.758 235,435 5.405

)
)
2-yr Runoff Volume (P1=1.19in.) = I1 627 acre-feet 1.19 inches
5-yr Runoff Volume (P1=1.5in.) = l2.300 acre-feet 1.50 inches
10-yr Runoff Volume (P1=1.751in.) = l 3.429 acre-feet 1.75 inches
25-yr Runoff Volume (P1=2in.) = I 5.545 acre-feet 2.00 inches
50-yr Runoff Volume (P1=2.25in.) = 6.943 acre-feet 2.25 inches
100-yr Runoff Volume (P1 =2.52 in.) 5 8.773 acre-feet 2.52 inches
500-yr Runoff Volume (P1 =3.2in.) 12.674 acre-feet 3.20 inches
Approximate 2-yr Detention Volume 1.520 acre-feet
Approximate 5-yr Detention Volumgl = 2.158 acre-feet
Approximate 10-yr Detention Volumg = 3.088 acre-feet
Approximate 25-yr Detention Voluryie = 3.537 acre-feet
Approximate 50-yr Detention Volufne = 3.723 acre-feet
Approximate 100-yr Detention Vol§me = 4.360 acre-feet

Stage-Storage Calculation

Zone 1 Volume (WQCV) = 0.827 acre-feet
Zone 2 Volume (EURV - Zone 1) = 1.277 acre-feet
Zone 3 (100yr + 1/2 WQCV - Zonef 1 &2)=|  2.669  |acre-feet
Total Detention Basigl Volume = 4.774 acre-feet
Initial Surcharge Volgme (ISV) = user A3
Initial Surcharge Dpth (ISD) = user ft
Total Available Detention Depth (Hotal) = user ft
Depth of Trickle Cjpannel (Hyc) = user ft
Slope of Trickle $hannel (Sy¢) = user ft/ft
Slopes of Main Basir Sides (Spain) = user H:V
Basin Length-to-Width Ratio (Ryw) = user
Initial Surcljarge Area (Asy) = user ftAD
Surcharge Volfime Length (Lisy) = user ft
Surcharge Vglume Width (W sy) = user ft
Depth of Basin Floor (Hgo0p) = user ft
Length of Basin Floor (Lgoog) = user ft
Width of Basin Floor (Wgoor) = user ft
Area df Basin Floor (A¢o0r) = user 2
Volume pf Basin Floor (Veoog) = user ftA3
Depth of Main Basin (Hyan) = user ft
Length of Main Basin (Lyan) = user ft
Widkth of Main Basin (W) = user ft
lea of Main Basin (Ayan) = user 2
Volume of Main Basin (Vyan) = user ftr3
Staff recommends ="

changing the title to
something along the
lines on Detention
Basin "D" (interim) or
(filing 10)

19016 The Glen No 10 - UD-Detention_v3.07 MJK, Basin

9/25/2019, 11:52 AM
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Daniel Torres
Callout
The majority of the area tributary to the pond (future filing 11) is type C soils per figure 2. Please update the soil group percentages accordingly.

Daniel Torres
Callout
please clearly indicate in the narrative that this detention pond design provided is for filing no. 10 and undeveloped flow from future filings. Also address in the narrative how the pond will be retrofitted for the future filings.

Daniel Torres
Callout
Staff recommends changing the title to something along the lines on Detention Basin "D" (interim) or (filing 10)


Detention Basin Outlet Structure Design

UD-Detention, Version 3.07 (February 2017)
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Detention Basin Outlet Structure Design

UD-Detention, Version 3.07 (February 2017)
Project: The Glen at Widefield Filing 10,11 & Designeated Future Area

Basin ID: D'
ZONE 3
( Zo”;éus 1 1 1
uan]: F ki Stage (ft) Zone Volume (ac-ft) Outlet Type Th e bas | n d etal |
voume) evav | wact i Zone 1(WQCV] 2.72 0.827 Orifice Plate R
7 B, - wacv) shows a circular
:,':T:.EE" Zone 2 (EURV) 3.85 1.277 Orifice Plate .
. e (00s1/2wacy)|  sea 2669 | Weiraripe (Rect) outlet pipe. Please
pooL Example Zone Configuration (Retention Pond) - -
4.774 Total
ota revise accordingly.
User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) ‘ed Parameters for Underdrain
Underdrain Orifice Invert Depth = ft (distance below the filtration media surface) Underdrain Orifice N/A 2
Underdrain Orifice Diameter = N/A inches Underdrain Orifice C N/A feet

User Input: Orifice Plate with one or more orifices or Elliptical Slot Weir

Invert of Lowest Orifice = 0.00

Depth at top of Zone using Orifice Plate = 3.86
Orifice Plate: Orifice Vertical Spacing = N/A inches

Orifice Plate: Orifice Area per Row = 1.50

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

(typically used to drain WQCV and/or EURV in a sedimentation BMP)
ft (relative to basin bottom at Stage = 0 ft)
ft (relative to basin bottom at Stage = 0 ft)

sq. inches (diameter = 1-3/8 inches)

Calculated Parameters for Plate

WQ Orifjgé Area per Row = 1.042E-02 t?
iptical Half-Width = N/A feet
lliptical Slot Centroid = N/A feet

Elliptical Slot Area = N/A ft?

Row 1 (required) Row 2 (optional)

Row 3 (optional)

Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)

Stage of Orifice Centroid (ft) 0.00 0.50

1.00

1.50 2.00 2.50

Orifice Area (sq. inches) 1.50 1.50

1.50

1.50 1.50

150 /
/

Row 9 (optional) | Row 10 (optional)

Row 11 (optional)

Row1)/(optional) Row 13 (optional) | Row 14 (optional) | Row 15 (optional) | Row 16 (optional)

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

/

User Input: Vertical Orifice (Circular or Rectangular)

Calculated Parameters for Vertical Orifice

Not Selected Not Selected Not Selected Not Selected
Invert of Vertical Orifice = 2.72 N/A ft (relativ#to basin bottom at Stage = 0 ft) Vertical Orifice Area = 0.35 N/A t?
Depth at top of Zone using Vertical Orifice = 3.85 N/A ft (relpfive to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = 0.33 N/A feet
Vertical Orifice Diameter = 8.00 N/A
User Input: Overflow Weir (Dropbox) and Grate (Flat or Sloped) / Calculated Parameters for Overflow Weir
Zone 3 Weir Not Se)éted Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 3.86 /{/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H, = 5.11 N/A feet
Overflow Weir Front Edge Length = 6.25 / N/A feet Over Flow Weir Slope Length = 5.15 N/A feet
Overflow Weir Slope = 4.00 / N/A H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = 13.53 N/A should be > 4
Horiz. Length of Weir Sides = 5.00 / N/A feet Overflow Grate Open Area w/o Debris = 22.55 N/A t?
Overflow Grate Open Area % = 70% / N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 11.27 N/A e
Debris Clogging % = 50%/ N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Cit

rcula%e, Restrictor Plate, or Rectang

ular Orifice)

Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate

Zp(e 3 Rectangular Not Selected Zone 3 Rectangular Not Selected
Depth to Invert of Outlet Pipg=, V 0.33 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 1.67 N/A ft’
Rectangular Orifice WidtH= T 24.00 N/A inches Outlet Orifice Centroid = 0.42 N/A feet
Rectangular Orifice Height = 10.00 inches Half-Central Angle of Restrictor Plate on Pipe = N/A N/A radians
User Input: Emergency Spillway (| orT idal) Calculated Parameters for Spillway
Spillway Invert Stage= 6.00 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 1.49 feet
Spillway Crest Length = 24.00 feet Stage at Top of Freeboard = 8.49 feet
Spillway End Slopes = 4.00 H:v Basin Area at Top of Freeboard = 1.76 acres
Freeboard above Max Water Surface = 1.00 feet
Routed Hydrograph Results
Design Storm Return Period =| wacv EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) =| 0.53 1.07 1.19 1.50 1.75 2.00 2.25 2.52 3.20
Calculated Runoff Volume (acre-ft) =| 0.827 2.104 1.627 2.300 3.429 5.545 6.943 8.773 12.674
OPTIONAL Override Runoff Volume (acre-ft) =|
Inflow Hydrograph Volume (acre-ft) =| 0.827 2.104 1.627 2.299 3.428 5.542 6.942 8.767 12.672
Predevelopment Unit Peak Flow, q (cfs/acre) =| 0.00 0.00 0.02 0.03 0.26 0.83 1.15 1.53 2.29
Predevelopment Peak Q (cfs) =| 0.0 0.0 1.0 1.6 16.3 51.5 71.1 94.8 142.2
Peak Inflow Q (cfs) = 16.5 41.4 32.1 45.2 67.0 107.3 133.6 167.6 239.3
Peak Outflow Q (cfs) =| 0.3 1.8 1.3 2.0 8.3 18.4 19.5 19.5 19.5
Ratio Peak Outflow to Predevelopment Q =| N/A N/A N/A 1.2 0.5 0.4 0.3 0.2 0.1
Structure Controlling Flow =| Plate Vertical Orifice 1 Vertical Orifice 1 Vertical ice 1 Overflow Grate 1 Outlet Plate 1 Outlet Plate 1 N/A N/A
Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A \ 0.3 0.7 0.7 0.7 0.7
Max Velocity through Grate 2 (fps) =| N/A N/A N/A N/A N N/A N/A N/A N/A N/A
Time to Drain 97% of Inflow Volume (hours) =| 44 58 56 58 \ 58 54 52 50 46
Time to Drain 99% of Inflow Volume (hours) =| 46 62 59 63 \ 64 63 62 62 61
Maximum Ponding Depth (ft) = 2.67 3.71 3.36 3.85 N3 5.32 5.99 6.00 6.00
Area at Maximum Ponding Depth (acres) =| 0.88 1.27 1.16 1.30 1.43\ 1.61 1.75 1.76 1.76
Maximum Volume Stored (acre-ft) =| 0.783 1.926 1.501 2.093 2.904 4.242 5.370 5.405 5.405

update the design so that
the release rate is less
than or equal to the
pre-development rate
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Daniel Torres
Callout
update the design so that the release rate is less than or equal to the pre-development rate

Daniel Torres
Callout
The basin detail shows a circular outlet pipe. Please revise accordingly.

Daniel Torres
Highlight

Daniel Torres
Highlight

Daniel Torres
Highlight


Detention Basin Outlet Structure Design

Storm Inflow Hydrographs

Outflow Hydrograph Workbook Filename:

UD-Detention, Version 3.07 (February 2017)

The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK
Time Interval TIME WQCLV [cfs] EURV [cfs] 2 Year [cfs] 5 Year [cfs] 10 Year [cfs] | 25 Year [cfs] 50 Year [cfs] 100 Year [cfs] | 500 Year [cfs]

4.16_min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:04:10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hydrograph 0:08:19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Constant 0:12:29 0.73 1.78 1.39 1.93 2.82 432 5.23 6.31 8.36
1.202 0:16:38 1.96 4.86 3.79 5.29 7.78 12.18 14.94 18.38 25.27
0:20:48 5.03 12.48 9.72 13.59 19.98 31.28 38.37 47.22 64.97
0:24:58 13.82 34.24 26.69 37.31 54.80 85.70 105.03 129.12 177.29
0:29:07 16.46 41.41 3213 45.18 66.99 107.25 133.60 167.62 239.34
0:33:17 15.72 39.66 30.75 43.29 64.32 103.72 129.89 164.06 237.39
0:37:26 14.31 36.10 27.99 39.40 58.53 94.69 118.82 150.45 218.69
0:41:36 12.80 32.42 25.11 35.40 52.69 85.34 107.15 135.73 197.45
0:45:46 11.07 28.20 21.80 30.82 46.03 74.81 94.08 119.40 174.20
0:49:55 9.64 24.51 18.94 26.81 40.14 65.40 8231 104.53 152.63
0:54:05 8.73 22.22 17.17 24.28 36.28 58.90 73.99 93.77 136.41
0:58:14 7.22 18.53 14.30 20.27 3036 49.53 62.43 79.41 116.29
1:02:24 5.91 15.29 11.77 16.73 25.12 41.11 51.86 66.04 96.84
1:06:34 4.57 12.00 9.20 13.14 19.85 32.72 41.42 52.94 78.09
1:10:43 3.42 9.15 6.98 10.05 15.29 25.37 3221 41.28 61.14
1:14:53 2.47 6.74 5.11 7.41 11.37 19.05 24.27 31.21 46.48
1:19:02 1.91 5.11 3.90 5.61 8.56 14.22 18.05 23.12 34.30
157 4.15 3.18 4.56 6.90 11.38 14.40 18.37 27.07

133 3.51 2.69 3.84 5.81 9.56 12.08 15.40 22.62

1:31:31 1.17 3.06 235 3.36 5.06 8.31 10.48 13.33 19.52
1:35:41 1.05 2.75 211 3.01 4.53 7.42 9.35 11.88 17.36
1:39:50 0.97 2.52 1.94 2.76 4.15 6.79 8.54 10.85 15.82
0.71 1.86 143 2.04 3.08 5.10 6.47 8.29 12.30

0.52 136 1.04 1.48 2.24 3.68 4.67 5.97 8.85

1:52:19 0.38 1.00 0.77 1.09 1.65 2.73 3.46 4.43 6.57

1:56:29 0.28 0.74 0.57 0.81 123 2.03 2.57 3.29 4.88

2:00:38 0.20 0.54 0.41 0.59 0.90 1.49 1.89 2.43 3.61

2:04:48 0.14 0.38 0.29 0.42 0.64 1.07 137 1.76 2.62

2:08:58 0.10 0.28 0.21 031 0.47 0.78 0.99 1.27 1.89

0.07 0.19 0.14 0.21 0.32 0.55 0.70 0.90 135

0.04 0.12 0.09 0.13 0.21 0.36 0.46 0.60 0.91

2:21:26 0.02 0.07 0.05 0.07 0.12 0.21 0.27 0.35 0.55

2:25:36 0.01 0.03 0.02 0.03 0.05 0.10 0.13 0.17 0.27

2:29:46 0.00 0.01 0.00 0.01 0.01 0.03 0.04 0.06 0.09
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00




Detention Basin 'D'

The Glen at Widefield
Detention Volume Calculations

Earthwork (Sept. 27, 2019)

Avg.
Elevation Area(A) Area Volume Depth Cumulative Volume Elev.
5665.7 Osf
5671 84sf 42sf 224cf 53 ft 224cf 0.01lac-ft 5671
5672 4,072sf  2,078sf  2,078cf 6.3 ft 2,302cf 0.05ac-ft 5672
5673 22,223sf 13,148sf 13,148cf 73 ft 15,450cf 0.35ac-ft 5673
5674 45,991sf 34,107sf 34,107cf 8.3 ft 49,557 cf 1.14ac-ft 5674
5675 58,835sf 52,413sf 52,413cf 93 ft 101,970cf 2.34ac-ft 5675
5676 67,328sf 63,081sf 63,081cf 10.3 ft 165,051 cf 3.79ac-ft 5676
5677 76,577sf 71,953sf 71,953cf 11.3 ft 237,004 cf 5.44ac-ft 5677
Average End Area Formula: V = (A1+A2)/2 x Elev Difference
WQCV = 34,800 cf 0.99 ac-ft | 5687.64 ft
100yr Volume = 158,123 cf 3.63ac-ft | 5676.07 ft
100yr Volume + 1/2 WQCV = 178,160 cf 4.09ac-ft | 5676.45 ft
Detention Freeboard Depth =| -3.45 ft
Spillway Crest = -2,856 cf -0.07 ac-ft | 5673.00 ft
Orignal Detention Basin 'D' Earthwork (Preliminary)
Avg.
Elevation Area(A) Area Volume Depth Cumulative Volume Elev.
5665.7 Osf
5667 39,170sf 19,585sf 25,461cf 1.3 ft 25,461cf 0.58ac-ft 5667
5668 42,246sf 40,708sf 40,708cf 23ft 66,169cf 1.52ac-ft 5668
5669 45,423sf 43,835sf 43,835cf 33ft 110,004cf 2.53ac-ft 5669
5670 48,700sf 47,062sf 47,062cf 4.3 ft 157,065cf 3.61lac-ft 5670
5671 52,078sf 50,389sf 50,389cf 53 ft 207,454cf 4.76ac-ft 5671
5672 55,556sf 53,817sf 53,817cf 6.3 ft 261,271cf 6.00ac-ft 5672
5673 59,134sf 57,345sf 57,345cf 73 ft 318,616¢f 7.31ac-ft 5673
Average End Area Formula: V = (A1+A2)/2 x Elev Difference
WQCV = 34,800 cf 0.99 ac-ft | 5667.23 ft
100yr Volume = 158,123 cf 3.63ac-ft | 5670.02 ft
100yr Volume + 1/2 WQCV = 178,160 cf 4.09ac-ft | 5670.42 ft
Detention Freeboard Depth =| 2.58 ft
Spillway Crest= 308,232 cf 7.08 ac-ft | 5673.00 ft

19016 Detention Calcs Pond D - Det Volume
Date Printed: 9/25,/20189

Kiowa Engineering Corporation



XOOKX
Detention Area Calculations

Detention
Full-Spectrum Detention Sizing (Excess Urban Runoff Flow Control) Req'd Volume Recommended
Detention Total % Soil WQCV EURV Koo Vioo 100-yr Release Rate
Area Acres Imperv. | Group| a | Z | Depth | Factor | Volume | Depth | Volume (V100) Uso |Uio] Qio | Quoo
Detention D 6207ac | 328% | B |10l12]016m| 0016 0.993ac-ft 0.41in 2.135ac-ft| 0.059| 3.63ac-ft| 3.63 ac-ft 023 0.85| 14.3cfs| 52.8¢s
DP 94 43,239 cf 92,990 cf 158,217 cf| 158,217 cf

WIR (Watershed Inches of Runoff) taken from Fig. EDB-2, Volume 3, Urban Storm Drainage Criteria Manual for the basin imperviousness shown.
EURV, = Depth = Excess Urban Runoff Volume in watershed inshes (K = A, B or CD)

EURV, =1.1x(2.0491i-0.1113) (Equation SO-11)

WIR = Depth = a*(0.91*F -1.19*1? +0.78*1)

= % Impervious a = Drain Time
a (40hr)= 1.0 Extended Detention Basin EURVp = 1.1 x (1.2846i - 0.0461) (Equation SO-12)
a(24hr)= 0.9 EURV(p =1.1x(1.1381i - 0.0339) (Equation SO-13)
a(12hr)= 0.8 Bioretention/Porous Lanscape Detention Required Detention Storage Volume (Vx ) = Kx A (Equation SO-1)

Ks = (0.771-2.65)/1000 (Equation SO-4)
Ko = (0.951-1.90)/1000 (Equation SO-3)

WQCYV Factor (Water Quality Capture Volume) = (WIR/12) x Z

Z = Volume Factor
Z (Extended Detention Basin) = 1.2 Kigo = (1.781-0.00212-3.56)/900 (Equation SO-2)

Z (Porous Landscape Detention) = 1.0 Allowable Release Rate = Area * Ux
Ux = Allowable Max. Unit Flow Release Rates (cfs/acre) of tributary catchment

19016 Drainage Calcs Detention Summary Kiowa Engineering Corporation

Date Printed: 9/25,/2018



APPENDIX B.1
Supporting Detention Basin Tables and Figures

Kiowa Engineering Corporation



Storage Chapter 13

beneficial if a project is being phased or when adequate land is not available to combine all of the
elements in one facility.

4.1.1 Flood Control Volume

UDFCD has developed empirical equations for estimating the total required storage volume that can be
applied to on-site, multi-level ponds or to on-site or sub-regional FSD ponds. The empirical equations
include:
Vi = KA Equation 13-1
For NRCS soil types B, C and D.
K10 = (1.78:1-0.002 I?- 3.56) / 900 Equation 13-2
Ks = (0.77-1 - 2.65) / 1,000 Equation 13-3
For NRCS soil Type A:
Kiooa = (-0.00005501- 12 + 0.030148 -1 - 0.12) / 12 Equation 13-4
Where:

Vi = required volume, with i= year storm, acre-feet
K; = empirical volume coefficient, with i= year storm
i = return period for storm event, years

| = fully developed tributary basin imperviousness, %
A = tributary drainage basin area, acres

These equations can be applied to calculate the total detention storage for drainage basins up to about 130
acres. When more than one soil type or land use is present in the drainage basin, the storage volume must
be weighted by the proportionate areas of each soil type and/or land use. For FSDs, the EURV need not
be added to this volume. See UDFCD Manual Volume 2, Storage Chapter for a full description of this
method.

412 EURV

UDFCD has developed empirical equations for estimating the EURV portion of the storage volume that
can be applied to on-site, sub-regional or regional FSD ponds.

The empirical equations are as follows:
For NRCS Soil Group A:
EURV, = 1.1 (2.0491(1/100) — 0.1113) Equation 13-5
For NRCS Soil Group B:

EURV; = 1.1 (1.2846(1/100) — 0.0461) Equation 13-6

13-8 City of Colorado Springs May 2014
Drainage Criteria Manual, Volume 1



Chapter 13 Storage

For NRCS Soil Group C/D:
EURVp = 1.1 (1.1381(1/100) — 0.0339) Equation 13-7
Where:
EURV = Excess Urban Runoff Volume in watershed inches, K=A, B or C/D soil group
| = drainage basin imperviousness, %

These equations apply to all FSDs and the EURV need not be added to the flood control volume or to the
WQCV. When more than one soil type or land use is present in the drainage basin, the EURV must be
weighted by the proportionate areas of each soil type and/or land use. If hydrologic routing is used to size
the flood control volume, the EURYV remains the same as calculated by these equations and is included in
the pond’s stage/storage configuration for modeling.

4.1.3 Initial Surcharge Volume

The initial surcharge volume is at least 0.3 percent of the WQCV and should be 4- to 12-inches deep. The
initial surcharge volume is included in the WQCV and does not increase the required total storage
volume.

4.1.4 Design Worksheets

The Full Spectrum Worksheet in the UD-Detention Spreadsheet performs all of these calculations for the
standard designs. For multi-level ponds, the flood control volumes are calculated for the two design
storm frequencies: the major storm and the minor storm.

4.2 Allowable Release Rates

Allowable release rates from detention facilities vary with the type of facility and with the storage volume
type, as follows:

» Flood Storage Volume: The flood storage release rates are determined by the allowable release rates
that are intended to approximate storm event runoff rates from the undeveloped upstream drainage
basin.

= EURV: The EURYV release rate is determined based on a72-hour drain time. The purpose of this
slow release rate is to mitigate the impacts of increased runoff volumes due to development by
reducing the potential for downstream erosion.

= WQCV: The WQCYV release rate is determined based on a 40-hour drain time for extended detention
basins. The purpose of this slow release rate is to provide time for pollutants to settle, The WQCV is
incorporated into the EURV and works with it to release less erosive flows. The method for
determining this design rate is described in Chapter 3 of VVolume 2 of this Manual.

4.2.1 Flood Storage Release Rates
Allowable releases rates from the flood storage element of detention may be based on generalized average

unit runoff rates or estimates of pre-development runoff rates. Allowable unit release rates (cfs/ac) may
be used for any type of detention, however, when a hydrograph routing method is applied (for regional or

May 2014 City of Colorado Springs 13-9
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Outlet Structures T-12

Safety Grates

Safety grates are intended to keep people and animals from inadvertently entering a storm drain. They are
sometimes required even when debris entering a storm drain is not a concern. The grate on top of the
outlet drop box is considered a safety grate and should be designed accordingly. The danger associated
with outlet structures is the potential associated with pinning a person or animal to unexposed outlet pipe
or grate. See the Culverts and Bridges chapter of Volume 2 of this manual for design criteria related to
safety grates.
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Figure OS-1. Trash Rack Sizing
November 2015 Urban Drainage and Flood Control District 0S-3
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T-12 Outlet Structures

Table OS-2. Thickness of steel water quality plate

Steel plate thickness (in inches) based on design depth and span of plate

Head (feet)

3 4 5 6 7 8 | 9 10 11 12
~1]0.1875 | 0.1875 | 0.1875 | 0.1875 | 0.1875 | 0.1875 | 0.1875 | 0.1875 | 0.1875 | 0.1875
cé 21 0.1875 | 0.2500 | 0.2500 | 0.2500 | 0.2500 | 0.2500 | 0.2500 | 0.2500 | 0.2500 | 0.2500
£13]0.2500 | 0.2500 | 0.3750 | 0.3750 | 0.3750 | 0.3750 | 0.3750 | 0.3750 | 0.3750 | 0.5000
o |4 0.2500 | 0.3750 | 0.3750 | 0.3750 | 0.3750 | 0.5000 | 0.5000 | 0.5000 | 0.5000 | 0.5000

0S-8 Urban Drainage and Flood Control District November 2015
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T-12 Outlet Structures
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Storage

Chapter 13

Figure 13-9.

Concept for Integral Forebay at Pipe Outfall
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Storage

Chapter 13

Figure 13-11. Concept for Outlet Structure with Flared Wingwalls and Handrail

(Integral Micropool Shown)
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Storage Chapter 13

Figure 13-12c. Emergency Spillway Protection

Crest Width Varies

Emergency Overflow WSEL

i \

AN e N o e g
T TR R TR

Topsoil Cover_‘ { 1" Min, Freeboard

Figure 13-12d. Riprap Types for Emergency Spillway Protection

40

Riprap sizes are based on
method described in USNRC
Report NUREG/CR-4651 Vol.
2 assuming soil riprap and no
interstitial flow.
(Cf=2.0,n=0.0)

35 4

34

30 +
g
a
S
wv
= O pmmgme e ned e oA ————————
&
°
g
‘o0
c
o
-4
0 2 N 6 8 10 12 4 16 18 20 2 24 26 28 30
Unit Discharge (cfs/ft)
13-34 City of Colorado Springs May 2014

Drainage Criteria Manual, Volume 1



APPENDIX C

Hydraulic Calculations

Inlet Summary and Calculations

Street Capacity Calculations — UD Inlet

Inlet Capacity Calculations — UD Inlet

Pipe Sizing Calculations

UDSewer Plan Schematic

UDSewer Input and Output Tables: 5-year and 100-year Storm Events
Pipe Outlet Erosion Protection Calculations

Open Channel Calculations

Kiowa Engineering Corporation



Normal Flow Analysis - Trapezoidal Channel

Project: Glen at Widefield Filing No. 10
Channel ID: Detention Basin D Open Channel to Markscheffel Side Ditch

Design Information (Input)

Channel Invert Slope So = 0.0044 ft/ft
Manning's n n= 0.024
Bottom Width B= 4.00 ft
Left Side Slope Z1= 3.00 ft/ft
Right Side Slope Z2 = 3.00 ft/ft
Freeboard Height = 1.00 ft
Design Water Depth Y = 1.00 ft

Normal Flow Condtion (Calculated)

Discharge Q= 22.25 cfs
Froude Number Fr= 0.67
Flow Velocity V= 3.18 fps
Flow Area = 7.00 sq ft
Top Width = 10.00 ft
Wetted Perimeter = 10.32 ft
Hydraulic Radius = 0.68 ft
Hydraulic Depth = 0.70 ft
Specific Energy Es = 1.16 ft
Centroid of Flow Area Yo = 0.43 ft
Specific Force Fs = 0.32 kip

UD-Channels_v1.04 - Det Basin D, Detention Basin A 9/25/2019, 5:41 PM



APPENDIX D

Existing and Proposed Drainage Plans

Sheet 1 - Drainage Plan Existing Condition
Sheet 2 - Final Drainage Plan Developed Conditions Onsite
Sheet 3 — Developed Conditions Offsite

Kiowa Engineering Corporation
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Text Box
-Please provide contour elevation labels on the drainage plans.
-Please show the proposed contours on the plan.
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Please update to reflect the existing conditions along with the proposed slope drain.
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