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FINAL DRAINAGE REPORT ADDENDUM NO. 2 BENT GRASS RESIDENTIAL FILING NO. 1
FOR BENT GRASS EAST COMMERCIAL FILING NO. 3

DRAINAGE REPORT STATEMENT

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
applicable 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.

Marc A. Whorton, Colorado P.E. #37155 Date

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

Business Name: Land First Inc.
Title:
Address: 1378 Promontory Bluff View

Colorado Springs, CO 80921

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

Jennifer Irvine, P.E. Date
County Engineer, / ECM Administrator

Conditions:
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FINAL DRAINAGE REPORT ADDENDUM NO. 2 BENT GRASS RESIDENTIAL FILING NO. 1
FOR BENT GRASS EAST COMMERCIAL FILING NO. 3

PURPOSE
This portion of the Bent Grass East Commercial development was previously platted as Tract B
within Bent Grass East Commercial Filing No. 2B. However, it was previously analyzed from a
drainage standpoint and included in the Bent Grass Residential Filing No. 1 Final Drainage
Report and latest Addendum filed in 2015. The previous drainage basins K, L and M1
encompass the proposed development and re-plat of Tract B. The purpose of this report is to
confirm that the existing adjacent pond indeed accounted for this development and to better
define the exact routing of the proposed storm sewer into the pond and associated concrete
forebay design. Revised

square footage
GENERAL DESCRIPTION
Tract B, Bent Grass East Commercial Filing No. 2B contains a total acreage of 219,877 SF (5.05
AC.), located in the county of El Paso within Section 1, Township 13 South, Range 65 West of
the Sixth Principal Meridian, El Paso County, Colorado. The site is bounded on the north by
Bent Grass Meadows Dr., on the east by Meridian Park Dr., on the west Bent Grass Residentiall
Filing No. 1 and to the south by the existing detention pond within Tract A of the Bent Grass

East Commercial development.

The average soil condition reflects Hydrologic Group “A” (Columbine gravelly sandy loam), as
determined by the “Soil Survey of El Paso County Area,” prepared by the Soil Conservation
Service. (See Appendix) For the purposes of the hydrologic calculations within this report, the

soil type A was utilized.

EXISTING/DEVELOPED DRAINAGE CONDITIONS

The entire proposed development area was previously overlot graded along with the adjacent
developments. The revegetation consists of native grasses with slopes of 2%-4%. The entire
property sheet flows in a southerly direction directly into the existing detention pond 2 just

south of the property.
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Revised private road

The proposed development plans to construct a private drive in order to provide vehicular
access to the 6 lots. This private drive will connect to both Bent Grass Meadows Dr. to the
north and Meridian Park Dr. to the east. High points are planned at each of these two
connection points with a low point near the middle of the property. (See Developed Drainage

Map in Appendix)

Design Point 1 (Qs = 4 cfs and Quoo = 8 cfs) represents developed flows from Basin A (lots 2 and
3 and north half of the private drive). These flows will be routed towards Design Point 1 where

a5’ Type R Sump Inlet will completely collect both the 5 and 100 yr. developed flows.

Design Point 2 (Qs = 1 cfs and Qoo = 3 cfs) rc Added additional ows from Basin B (portion of
clarification to the
narrative
Point 2 where a 5’ Type R Sump Inlet will completely collect both the 5 and 100 yr. developed
Per the drainage map, it appears that the majority of the
runoff from basin C will sheet flow into the pond as opposed
to being routed to the 24" RCP. Is the intent for the 24" RCP
to be capped for connection by the developer of lot 67
77 cfs ggvideaccordingly.

and 6) and a portigh of off-site Basin K (existing residential development to the west). These

lots 4 and 5 and south half of the private ¢ Il be routed towards Design

flows.

Design Point 3 (Qs

flows will be routed towards Design Point 3 where a 24” RCP storm stub will collect both the 5
and 100 yr. developed flows. These flows remain consistent with Basins L (Qs = 18 cfs and Qioo

=35 cfs) and K (Qs = 2 cfs and Qoo = 4 cfs) from the previous report. (See Appendix)

Design Point 4 (Qs = 11 cfs and Quoo = 22 cfs) represents the total developed flows that will
enter the existing pond at this location (Basins A, B, C and a portion of Basin K). A concrete
forebay is proposed within the existing pond at this location with the following criteria:

(See Appendix)

Per UD-BMP Spreadsheet — Concrete Forebay sizing
0.003 Ac-ft. or 131 SF min. Forebay with 12” high walls OR 88 SF min. with 18” high walls

4.5” wide notch at end of forebay
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Per the drainage map, it appears that the majority of the runoff from basin C will sheet flow into the pond as opposed to being routed to the 24" RCP. Is the intent for the 24" RCP to be capped for connection by the developer of lot 6? Revise accordingly.

MWhorton
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Basin E (Qs = 0.3 cfs and Qio0o = 1.0 cfs) represents d"Aa'dé‘d" flows from Basin E

(landscape/setback area within lots 1, 2 and 3) that will continue to sheet flow in a

Please state whether the outfall
of this flow is consistent with the
previously approved report.

noftheasterly direction into Bent Grass Meadows Dr.

in D (Qs = 3 cfs and Quoo = 6 cfs) represents developed flows from Basin D (lots 1 and a

pgrtion o5 and a portion of the private drive). These flows will continue to sheet flow directly

into Meridian Rark Dr. These flows remain condistent with | Revised 5 =6 cfs and Qug = 11

cfs) from the previows report. (See Appendix)

private road

Added additional
narrative Please indicate how these flows are

LOODPLAIN STATEMENT — conveyed to the existing pond.

o portion of this site is located within a FEMA floodplain as determined by the Flood Insurance
Rate Map (F.I.R.M.) Map Number 08041C0553G, with effective date of December, 7 2018. (See

Appendix)

Show the
BMP Sele

'[Four-Step Process" for selecting structural BMPs (ECM Section 1.7.2
tion). Not that Step 4 is n/a to this site.

Added Four Step Process
narrative
This site lies entirely within the Falcun urammage basii vounuaries.

DRAINAGE AND BRIDGE FEES

The fees are calculated using the following impervious acreage method approved by El Paso
County. Bent Grass East Commercial Filing No. 3 has a total area of 5.048 acres with a

commercial land use designation.

The percent imperviousness for this subdivision is calculated as follows:

Our intent was to use this
allowance and additional
(Per El Paso County Percent Impervious language now added to the

5.048 Ac. x 95% = 4.796 Impervious A narrative

Fees for Commercial Land Use

Per the provided drainage map this basin does not drain to the

existing southerly pond. Per ECM appendix I, 100% of the

development site must be captured. ECM 1.7.1.C.1 allows for

20% not to exceed 1 acre of the applicable development site

area to not be captured. If your intent is to use this allowance .

lease state it in the report or provide another exclusion allowed =

: ovided CLASSIC

CONSULTING

per the criteria for not provided water quality for this basin.
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Show the "Four-Step Process" for selecting structural BMPs (ECM Section I.7.2 BMP Selection). Not that Step 4 is n/a to this site. 

Daniel Torres
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Please indicate how these flows are conveyed to the existing pond.

Daniel Torres
Callout
Per the provided drainage map this basin does not drain to the existing southerly pond. Per ECM appendix I, 100% of the development site must be captured. ECM I.7.1.C.1 allows for 20% not to exceed 1 acre of the applicable development site area to not be captured. If your intent is to use this allowance please state it in the report or provide another exclusion allowed per the criteria for not provided water quality for this basin.

Daniel Torres
Callout
Please state whether the outfall of this flow is consistent with the previously approved report.
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Revised

MWhorton
Text Box
Added additional narrative

MWhorton
Text Box
Added Four Step Process narrative

MWhorton
Text Box
Our intent was to use this allowance and additional language now added to the narrative


The following calculations are based on the 2020 Falcon drainage/bridge fees:

ESTIMATED FEES:

Bridge Fees

$4,232.00 x 4.796 Impervious Ac. = $ 20,296.67
Drainage Fees

$30,807.00 x 4.796 Impervious Ac. = $ 147,750.37

Per the ECM 3.10.4.3, this development requests a reduction of drainage fees based on the on-
site detention pond 2 that was constructed as a part of the Bent Grass East Commercial Filing 2

development. The following facilities within the Falcon Drainage Basin seem to meet the

criteria for this reduction: Please identify in your report how each of the
criteria listed in ECM Appendix L section
3.10.4a is met.

Per Bent Grass East Commerci S€€ IeVised 3| Drainage Report — Dated Aug. 2014

Construction of Detention Pond 2 (Full Spectrum on-site Facility) = $75,000
$37,500 — 26,860.65

50% credit was taken against drainage fees owed

$10,639.35

Credit remaining within the Falcon Basin

Please identify in the
report how this value
TOTAL DRAINAGE FEES (after reduction): was obtained.
Provide excerpt of a
previous report where
$ 137,111.02 this was calculated.

Drainage Fees

$147,750.37 — 10,639.35

See revised and now
included excerpt from
previous report
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Daniel Torres
Text Box
Please identify in your report how each of the criteria listed in ECM Appendix L section 3.10.4a is met.

Daniel Torres
Callout
Please identify in the report how this value was obtained. Provide excerpt of a previous report where this was calculated.

MWhorton
Text Box
See revised

MWhorton
Text Box
See revised and now included excerpt from previous report


SUMMARY
The proposed grading plan, drainage patterns and quantities remain consistent with the
previously approved final drainage report for Bent Grass Residential Filing No. 1 and associated

addendum. The proposed development will not adversely impact surrounding properties.

PREPARED BY:

Classic Consulting Engineers & Surveyors, LLC

Marc A. Whorton, P.E.
Project Manager

mw/217764/Reports/217764FDR Addendum.doc
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REFERENCES

1. City of Colorado Springs/County of El Paso Drainage Criteria Manual as revised in
November 1991 and October 1994 with County adopted Chapter 6 and Section 3.2.1 of
Chapter 13 of the City of Colorado Springs/El Paso County Drainage Criteria Manual as
revised in May 2014,

2. “Urban Storm Drainage Criteria Manual Volume 1, 2 & 3” Urban Drainage and Flood
Control District, dated January 2016.

3. “Falcon Drainage Basin Planning Study - Update,” by Matrix Design Group, dated August
2013.
4, “Preliminary Drainage Report for Bent Grass East Commercial — Phase 1 and Final

Drainage Report for Bent Grass East Commercial Filing No. 1 — Lot 1”, by Classic
Consulting, dated May 2013

5. “Final Drainage Report for Bent Grass East Commercial Filing No. 2”, by Classic
Consulting, dated May 2014.

6. “Final Drainage Report for Bent Grass Residential Filing No. 1”7, by Classic Consulting,
Sept. 2014.

Please include the 2015
addendum indicated at the Added
beginning of your report.
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Soil Map—EI Paso County Area, Colorado
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Soil Map—EI Paso County Area, Colorado
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Warning: Soil Map may not be valid at this scale.

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

Streams and Canals

Transportation
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Background
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Please rely on the bar scale on each map sheet for map
measurements.

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

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

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

Soil Survey Area:
Survey Area Data:

El Paso County Area, Colorado
Version 18, Jun 5, 2020

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

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

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Soil Map—EI Paso County Area, Colorado

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
19 Columbine gravelly sandy 225 100.0%
loam, 0 to 3 percent slopes
Totals for Area of Interest 22.5 100.0%

UsDA  Natural Resources
== Conservation Service

Web Soil Survey

National Cooperative Soil Survey

11/4/2020
Page 3 of 3



Map Unit Description: Columbine gravelly sandy loam, O to 3 percent slopes---El Paso County
Area, Colorado

El Paso County Area, Colorado

19—Columbine gravelly sandy loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 367p
Elevation: 6,500 to 7,300 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 46 to 50 degrees F
Frost-free period: 125 to 145 days
Farmland classification: Not prime farmland

Map Unit Composition
Columbine and similar soils: 97 percent
Minor components: 3 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Columbine

Setting
Landform: Fans, flood plains, fan terraces
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Typical profile
A - 0to 14 inches: gravelly sandy loam
C - 14 to 60 inches: very gravelly loamy sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High to
very high (5.95 to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very low (about 2.5 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: R049XB215CO - Gravelly Foothill
Hydric soil rating: No

Minor Components

Pleasant
Percent of map unit: 1 percent

USDA  Natural Resources Web Soil Survey 11/4/2020

=== Conservation Service National Cooperative Soil Survey Page 1 of 2



Map Unit Description: Columbine gravelly sandy loam, O to 3 percent slopes---El Paso County
Area, Colorado

Landform: Depressions
Hydric soil rating: Yes

Other soils
Percent of map unit: 1 percent
Hydric soil rating: No

Fluvaquentic haplaquolls
Percent of map unit: 1 percent
Landform: Swales
Hydric soil rating: Yes

Data Source Information

Soil Survey Area: EIl Paso County Area, Colorado
Survey Area Data: Version 18, Jun 5, 2020

USDA  Natural Resources Web Soil Survey 11/4/2020

=== Conservation Service National Cooperative Soil Survey Page 2 of 2
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NOTES TO USERS
This map 15 tor vse 1 sdministenng the Naticna® Flood Insurance Program | does
not necessatily danlity all areas subject to fonding, pamewady frem loca aranage
saurces of smell sze. The community map repository showd be consulied for
possipie Lpdaten o addional fioad hazard informatan

To obtan more detailed infarmatior in areas whee Base Flood Elevations (BFEs)
andio: floodways have been determned USES BIE ENCOUTSJEC 10 Cansult the Foad
Profles ang Fisodway Date adior Summary of Stiltwater Etevations tables conta.nec
wihin the Flood Insurarice Study (FIS) repon tha: accompanies this FIRM. Ussrs
$hoUd be aware Whal BFEs shawn on the FIRM raprasent rounded whole-foot
eievatons These BFEE are intended for food 1Nsufance 2Ung pareasas only ane
should not be u3sc as the sole scurce of flood elevation information.  Accorcingly.
Mooz alevation dala presenied i the FIS report should be utized in conjunchion with
the FIRM fo7 putacses of conslruction andior oodplam management

Coastal Bese Flood Elevations shown an this map spply anly lendward of 0¢
Nodh American Vertical Datum of 1388 (NAVDES) Users of tiis FIRM should be
aware that coas\a’ fioed elevatons are also provigad in the Summary of Stikwater
Elevations tabiz in e Floog Insurarce Study repert for Fus junsdicion.  Elevations
shown in |he Summary of Sfiwater Elavations table should be used for tonsirutton
and.or floodplain mansgement purpases when they are higher than the sievatons
Enowts o Lhis FIRK

Boundasies of the flocdways were computec al cross sedions and inlerpalated
betweer cross sections. The flondways were basaa an hyaraukic cons.derations with
Tegard Ic requirements of the National Flood Insurance Program  Floodway witths
and other partnent foodway data are provided in Ine FIOOE Insurance Study fepon
for Ihis jurisdiction

Certain arezs not in Specisl Flood Hazard Aress may be protected by fiond contral
structures  Refer to sechion 2.4 "Flood Protection Measures’ of the Flood Insurance
Stdy repon for information an fiood confral swuctures for tis jurisdicion

The projaction useo ir the preparation of this map waec Universal Transyarss
Merzatar (UTHY zone 13, The horizonlal defum was NADE3, GRSS0 spherod
Diffarances in gatum. sansred, projecton or UTM zones zanes used ir the
produckon of FIRMs lor adjacent junsdictions may resulf m shght positional
dfferences m map teatures attess jurisdicton boundanes These driferences do not
etect the accuracy of ths FIRAY

Flaod eleuations an thrs map are referenced to e North American Vertical Datum,
of 1988 {NAVD88). Tnese fiood elevations must be compared Ic structure anc
ground elevavans referenced (o Ihe same vertical datem For infarmadon reganding
conversion batwees the Nationa® Geodehc Vertical Dalum of 1928 and the North
American Vercal Dalum of 1988, w5l the Natonal Geodedc Survey website at
http.Ewwrw ngs.nosa gow' o contact the Natonal Geodetic Survey at the followng
agdress

NGS Informaten Services
NOAA NINGS 12

National Geodatic Su~vey
SSMC-3 #8207

1315 East-West Highway
Silver Spang. MD 20910-3282

Ta oblain current elevation, descuption, andior location infermation for bench marks
shown on this map plazse contact Ine Infarmatian Servicas Branch of the National
Geodatic Survey at {301} 713-3242 or vistt s webste at hiip www.rgs noes gov:

Base Map informabar shown on this FIRM wes provided in digtal format by Ef Paso
County, Colorade Sgrngs Utiities. City of Fourtan, Bureau of Land Management
Nationa! Oceanc and Almospheric Admunistation, United States Geclogical Surey
an¢ Anderson Gonsuling Enginears Inc These data are current as of 2006

This mag refiects more detaied and up-to-date siraam channsi configurations and
flopdplain delineations thar those shown on the previous FIRM for this purisdichon
The and tha were {rom the pravious FIRM may
Nave been adusted lo conform o these new stesm channe' confipurations  As a
result, the Flooc Profiles anc Floodway Dala ables in Ine FIood Insurance Siugy
Report (which conlans euthontalive hydraulic datal may reflect stream channel
distances Inat differ from what is shown on this map  The profiie baselines depicted
o INis map represent the hydravic modelng baselines that matck. the fiood profies
anc Floodway Data Taties if eppicabte. o the FIS reporl. As a result. the profiie
baselings may deviate signiicanty from the new bese map channel represemation
and may appear outsde of the foodplan

Corparale limie shown or (s map are based on tha bas: data availatie at the time
of pubhcavar. Becauge chengss gus 10 anndsabons o de-annexalons may heve
occuired afler {his map was published. map users should contact appropriate
community offt-cals to venly cutient carporate hmit focatians

Flease refer 10 tne separately pinted Map Indsx for an overvies ma of the county
showing Ihe tayout of map panets; communily map reposnary addresses, and a
Listng of Communities tabla contsining National Flood lnsurance Program dates for
aach coMMunly as wel ab 3 Ising of the panels on which each community is
incated

Contact FEMA Mep Sarvice Center (IMSC) via the FEMA Mar informaiion eXcharge
(FMIX} 1-877-336-2627 for information on avalsble products assocrated with this
FIRM  Available products may inchude previously issued Letters of Map Change, &
Fload Insurance Study Repor, andicr dogte versions of this map  The MSGC may
a0 be reached by Far ot 1-80G.-35B-B620 and i#s  wabsie &
hitp itwe msc tema go

Il you have quastions about ShIs map o questions conceming Ihe Natiotal Fiood
InBurance Program ir generai. please call 1-877-FEMA MAP {1-677.336-262T; or
wigit tha FEMA wabsie at hitp-'oww fema govibusinessnfip
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CALCULATIONS

Calculations for the proposed storm sewers are
required with final drainage reports. At the preliminary
plan stage only a preliminary drainage report without
hydraulic calculations is submitted for review and
approval but this is a final drainage report.

Typically hydraulic calculations are reviewed in
conjunction with the construction drawings which
would not be submitted for approval until the final plat
application. | will discuss with my manager and let you
know if any changes are needed.

General pipe calculations now
included in Appendix.

CLASSIC

ENGINEERS & SURVEYORS



Daniel Torres
Text Box
Calculations for the proposed storm sewers are required with final drainage reports. At the preliminary plan stage only a preliminary drainage report without hydraulic calculations is submitted for review and approval but this is a final drainage report.

Typically hydraulic calculations are reviewed in conjunction with the construction drawings which would not be submitted for approval until the final plat application. I will discuss with my manager and let you know if any changes are needed. 

MWhorton
Text Box
General pipe calculations now included in Appendix.




JOB NAME:
JOB NUMBER:
DATE:

BENT GRASS EAST COMMERCIAL FILING NO. 3

2177.64

11/04/20

CALCULATED BY: MAW

FINAL DRAINAGE REPORT ~ BASIN RUNOFF COEFFICIENT SUMMARY

IMPERVIOUS AREA / STREETS LANDSCAPE/UNDEVELOPED AREAS WEIGHTED WEIGHTED CA
TOTAL
BASIN AREA (AC) | AREA (AC) C(2) C(5) C(100) | AREA (AC) C(2) C(5) C(100) C(2) C(5) C(100) CA(2) CA(5) CA(100)

A 1.4 1.10 0.89 0.90 0.96 0.30 0.02 0.08 0.35 0.70 0.72 0.83 0.99 1.01 1.16
B 0.4 0.30 0.89 0.90 0.96 0.10 0.02 0.08 0.35 0.67 0.70 0.81 0.27 0.28 0.32
C 2.0 1.60 0.89 0.90 0.96 0.40 0.02 0.08 0.35 0.72 0.74 0.84 1.43 1.47 1.68
D 0.9 0.75 0.89 0.90 0.96 0.15 0.02 0.08 0.35 0.75 0.76 0.86 0.67 0.69 0.77
E 0.3 0.05 0.89 0.90 0.96 0.25 0.02 0.08 0.35 0.17 0.22 0.45 0.05 0.07 0.14
K 1.0 0.35 0.89 0.90 0.96 0.65 0.02 0.08 0.35 0.32 0.37 0.56 0.32 0.37 0.56

Classic Consulting

217764 CALCS-MSTR-WQCV 2017 .xlsx Page 1of 1 11/4/2020




JOB NAME: BENT GRASS EAST COMMERCIAL FILING NO. 3
JOB NUMBER: 2177.64 Table 6-7. Conveyance Coefficient, C,
DATE: 11/04/20 = Y =
CALCD BY: MAW vpe of Land Surface i
Heavy meadow 235
Tillage/field L 3
= ~ = +10
Riprap (not buried) ‘180 6.5
0.395(1.1-C. )\/E 05 _ Short pasture and lawns 7
I, = ( 05 — V =C,S, Te=LIV 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
FINAL DRAINAGE REPORT ~ BASIN RUNOFF SUMMARY
WEIGHTED OVERLAND STREET / CHANNEL FLOW Tc INTENSITY TOTAL FLOWS
BASIN | TOTAL | CA2  CA(B)  CA(100) | C(5) Length Height Tc |Length Slope Velocity Tc |TOTAL| 120 15) 1100)| Q) Q@) Q(100)
AREA (AC) @ @ min) | ®) (%) (fs) (min) | (min) | (i) Ginthe) (o) | (cfs)  (cfs)  (cfs)
A 14 0.99 1.01 1.16 0.08 30 2 54 250 2.0% 1.0 42 9.6 3.34 4.19 7.03 3 4 8
B 04 0.27 0.28 0.32 0.08 10 0.2 4.6 100 1.5% 0.9 1.9 6.6 3.79 4.76 7.99 1 1 3
C 2.0 1.43 147 1.68 0.08 30 1.5 59 400 2.0% 1.0 6.7 12.7 3.01 3.77 6.34 4 6 1
D 0.9 0.67 0.69 0.77 0.08 10 0.2 46 200 2.0% 14 24 7.0 3.72 4.67 7.83 2 3 6
E 0.3 0.05 0.07 0.14 0.08 25 0.5 7.3 7.3 3.67 4.60 7.72 0.2 0.3 1.0
K 1.0 0.32 0.37 0.56 0.08 65 3 9.0 9.0 343 4.29 7.21 1 2 4
Classic Consulting
217764 CALCS-MSTR-WQCV 2017 .xlsx Page lof 1 11/4/2020




JOB NAME: BENT GRASS EAST COMMERCIAL FILING NO. 3
JOB NUMBER: 2177.64

DATE: 11/04/20

CALCULATED BY: MAW

FINAL DRAINAGE REPORT ~ SURFACE ROUTING SUMMARY

Intensity Flow
Design o . Equivalent | Equivalent | Maximum Outfall /
. Contributing Basins I(5 I(100 5 100 .
Point(s) g cAB) | cA(100) Tc ) (100) | QB) | Q100) 1\ 1e size
1 A 1.01 1.16 9.6 449 7.03 4 g [P TPeR
Sump Inlet
2 B 0.28 0.32 6.6 476 7.99 1 I
Sump Inlet
3 C,70%K 1.73 2.07 12.7 377 6.34 7 13 |24"RCP Stub
4 A B, C,70%K 3.02 3.55 12.8 376 6.32 1 22 Concrete Forebay

Classic Consulting
217764 CALCS-MSTR-WQCV 2017 xIsx Page lof 1 11/4/2020



Version 4.05 Released March 2017

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

Project:

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

BENT GRASS EAST COMMERCIAL FILING NO. 3

Inlet ID:

DP1

Taack

Seack
—

Heurs

a

Gutter Geometry (Enter data in the blue cells

Maximum Allowable Width for Spread Behind Curb

Side Slope Behind Curb (leave blank for no conveyance credit behind curb)
Manning's Roughness Behind Curb (typically between 0.012 and 0.020)

Gutter Width
Street Transverse Slope

Height of Curb at Gutter Flow Line
Distance from Curb Face to Street Crown

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft)
Street Longitudinal Slope - Enter 0 for sump condition
Manning's Roughness for Street Section (typically between 0.012 and 0.020)

Max. Allowable Spread for Minor & Major Storm
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm
Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is based on Depth Criterion
MAJOR STORM Allowable Capacity is based on Depth Criterion

Teack = 7.0 ft
Seack = 0.020 fi/ft
Neack = 0.020
Heurs = 6.00 inches
Terown = 14.0 ft
W= 2.00 ft
Sx = 0.020 fi/ft
Sw = 0.083 ft/ft
So= 0.000 fi/ft
NsTREET = 0.016
Minor Storm Major Storm
Thaax =| 14.0 | 14.0 ¢t
duax = 6.0 | 12.0 |inches
r O
Minor Storm Major Storm
Qutow =| sump | SUMP |cfs

217764 UD-Inlet_v4.05.xIsm, DP1

11/4/2020, 11:39 AM



| INLET IN A SUMP OR SAG LOCATION |

Version 4.05 Released March 2017

Design Information (Input] " MINOR MAJOR
Type of Inlet | CDOT Type R Curb Opening j Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression 'a' from above) Alocal = 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1
Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 12.0 inches
Grate Information MINOR MAJOR [+ Override Depths
Length of a Unit Grate L, (G) = N/A feet
Width of a Unit Grate Wo = N/A feet
Area Opening Ratio for a Grate (typical values 0.15-0.90) Avatio = N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Ci(G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cy (G) = N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) G (G)= N/A
[Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L, (C)= 5.00 feet
Height of Vertical Curb Opening in Inches Hyert = 6.00 inches
Height of Curb Orifice Throat in Inches Hinroat = 6.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) W, = 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Ci(C)= 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw(C)= 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co(C)= 0.67
Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dorate = N/A N/A ft
Depth for Curb Opening Weir Equation deub = 0.33 0.83 ft
Combination Inlet Performance Reduction Factor for Long Inlets RF combination = 0.77 1.00
Curb Opening Performance Reduction Factor for Long Inlets RFcyn = 1.00 1.00
Grated Inlet Performance Reduction Factor for Long Inlets RFgrate = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Q, = 5.4 123 cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q peaK REQURED = 4.0 8.0 cfs

217764 UD-Inlet_v4.05.xlsm, DP1 11/4/2020, 11:39 AM



Version 4.05 Released March 2017

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

Project:

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

BENT GRASS EAST COMMERCIAL FILING NO. 3

Inlet ID:

DP2

Taack

Seack
—

Heurs

a

Gutter Geometry (Enter data in the blue cells

Maximum Allowable Width for Spread Behind Curb

Side Slope Behind Curb (leave blank for no conveyance credit behind curb)
Manning's Roughness Behind Curb (typically between 0.012 and 0.020)

Gutter Width
Street Transverse Slope

Height of Curb at Gutter Flow Line
Distance from Curb Face to Street Crown

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft)
Street Longitudinal Slope - Enter 0 for sump condition
Manning's Roughness for Street Section (typically between 0.012 and 0.020)

Max. Allowable Spread for Minor & Major Storm
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm
Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is based on Depth Criterion
MAJOR STORM Allowable Capacity is based on Depth Criterion

Teack = 7.0 ft
Seack = 0.020 fi/ft
Neack = 0.020
Heurs = 6.00 inches
Terown = 14.0 ft
W= 2.00 ft
Sx = 0.020 fi/ft
Sw = 0.083 ft/ft
So= 0.000 fi/ft
NsTREET = 0.016
Minor Storm Major Storm
Thaax =| 14.0 | 14.0 ¢t
duax = 6.0 | 12.0 |inches
r O
Minor Storm Major Storm
Qutow =| sump | SUMP |cfs

217764 UD-Inlet_v4.05.xIsm, DP2

11/4/2020, 11:40 AM



| INLET IN A SUMP OR SAG LOCATION |

Version 4.05 Released March 2017

Design Information (Input] " MINOR MAJOR
Type of Inlet | CDOT Type R Curb Opening j Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression 'a' from above) Alocal = 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1
Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 12.0 inches
Grate Information MINOR MAJOR [+ Override Depths
Length of a Unit Grate L, (G) = N/A feet
Width of a Unit Grate Wo = N/A feet
Area Opening Ratio for a Grate (typical values 0.15-0.90) Avatio = N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Ci(G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cy (G) = N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) G (G)= N/A
[Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L, (C)= 5.00 feet
Height of Vertical Curb Opening in Inches Hyert = 6.00 inches
Height of Curb Orifice Throat in Inches Hinroat = 6.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) W, = 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Ci(C)= 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw(C)= 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co(C)= 0.67
Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dorate = N/A N/A ft
Depth for Curb Opening Weir Equation deub = 0.33 0.83 ft
Combination Inlet Performance Reduction Factor for Long Inlets RF combination = 0.77 1.00
Curb Opening Performance Reduction Factor for Long Inlets RFcyn = 1.00 1.00
Grated Inlet Performance Reduction Factor for Long Inlets RFgrate = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Q, = 5.4 123 cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q peaK REQURED = 1.0 3.0 cfs

217764 UD-Inlet_v4.05.xlsm, DP2 11/4/2020, 11:40 AM



Design Procedure Form: Extended Detention Basin (EDB)

UD-BMP (Version 3.07, March 2018)

Designer: Marc A. Whorton, P.E.

Company: Classic Consulting

Date: November 4, 2020

Project: Bent Grass East Commercial Filing No. 3

Location: Exist. Pond - Proposed Forebay for Commercial Development

1.

Basin Storage Volume

A) Effective Imperviousness of Tributary Area, |,

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

D) For Watersheds Outside of the Denver Region, Depth of Average
Runoff Producing Storm

E) Design Concept
(Select EURV when also designing for flood control)

F) Design Volume (WQCV) Based on 40-hour Drain Time
(Virsian = (1.0 * (0.91 **- 119 *?+0.78 * i) / 12 * Area )

G) For Watersheds Outside of the Denver Region,
Water Quality Capture Volume (WQCV) Design Volume
(Vwacv orher = (d6"(Voesien/0.43))

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

1) NRCS Hydrologic Soil Groups of Tributary Watershed
i) Percentage of Watershed consisting of Type A Soils
i) Percentage of Watershed consisting of Type B Soils
iii) Percentage of Watershed consisting of Type C/D Soils

J) Excess Urban Runoff Volume (EURV) Design Volume
For HSG A: EURV, = 1.68 * i
For HSG B: EURV = 1.36 * "%
For HSG C/D: EURVn = 1.20 *i"%®

K) User Input of Excess Urban Runoff Volume (EURV) Design Volume
(Only if a different EURV Design Volume is desired)

k=[_900 %
i= 0.900
Area = 4.500 ac

ds = 0.42 in

Choose One
(O Water Quality Capture Volume (WQCV)
(® Excess Urban Runoff Volume (EURV)

Voesos[ Jact

VbEsiGN OTHER™ 0.147 ac-ft

Voesionusens[_ ] acf

HSG 4 = 0 %
HSG 5 = 100 %
HSG ¢p = 0 %

EURVpesien = 0.455 ac-ft

EURVoesinusens[ aoft

N

. Basin Shape: Length to Width Ratio

(A basin length to width ratio of at least 2:1 will improve TSS reduction.)

Lw=[ 20 ]

w

. Basin Side Slopes

A) Basin Maximum Side Slopes
(Horizontal distance per unit vertical, 4:1 or flatter preferred)

z=[ 400ttt

. Inlet

A) Describe means of providing energy dissipation at concentrated
inflow locations:

o

. Forebay

A) Minimum Forebay Volume
(Vemn=___ 2%  of the WQCV)
B) Actual Forebay Volume

C) Forebay Depth
(De = 18

inch maximum)
D) Forebay Discharge
i) Undetained 100-year Peak Discharge

i) Forebay Discharge Design Flow
(Qr =0.02 * Q100)

E) Forebay Discharge Design

G) Rectangular Notch Width

Vemin = 0.003 ac-ft
Ve = 0.003 ac-ft

De = 18.0 in

Qygo = 22.00 cfs

Q= 0.44 cfs

Choose One
(O Berm With Pipe

(® Wall with Rect. Notch
(O Wall with V-Notch Weir

Calculated Wy = in

Flow too small for berm w/ pipe

217764 UD-BMP_v3.07 Entire Site.xlsm, EDB

11/4/2020, 12:08 PM
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\: 12 0.94 1.1 0.25 50 1 8.9 300 2.0% 49 1.0 10.0 2.99 411 479 6.16 6.99 7.3 3 4 4 7 8 8 1 (Wﬁterlr}][PFro-wDif\tLUPond P) 3.66 433 16.9 327 5.82 12 25 30"RCP
CJ J 066 090 |05 | 75 | 4 | 79 79 | 324 | 446 | 520 | 669 | 788 | 793 | 2 3 3 6 7 7 DIRECTION OF DRAINAGE - DESIGN POINT @ 0 " 3 0 a4 s s 6 1 e ypER SR INET BENT GRASS RESIDENTIAL : ;3 2
t K 0.40 0.55 025 | 65 3 77 77 | 327 | 449 | 524 | 674 | 784 | 799 1 2 2 4 4 4 EXISTING STORM SEWER I N W 13 —_ & s = - - ; PO (\!\/’ p— Q%
; L 4.60 493 025 30 06 6.9 800 1.0% 35 38 10.7 290 399 4.66 599 6.78 710 13 18 yal 29 33 35 EXISTING STORM INLET El AL ‘ - - FILING NO. 1 % E§
= " S
o M1 1.33 140 025 | 30 | 06 | 69 | 300 | 10% | 35 | 14 | 84 | 318 | a8 | 511 | 657 | vas | 778 4 6 7 9 0 | 1 14 (Easterly Flow into Pond 2) 282 299 8.9 429 7.63 12 23 |30"RCP < <ﬁ 22,
L Total Flow into Pond 2 FlNAL DRAlNAGE REPORT g 8m
L; M2 0.37 0.40 0.25 5.0 3N 510 5.96 7.66 868 9.07 14 19 2.2 3.0 34 3.6 (incl. Basins K & L) 11.48 1279 16.9 321 5.82 38 74 2.0 AC-FT.POND 2 %
‘ N 1.12 1.19 0.25 20 04 87 330 2.0% 49 11 6.8 34 469 b47 7.04 797 8.34 4 5 6 8 9 10 0S-1,08-2 0S8-3, C1 & EXIST. DEVELOPED CON DlTlONS MAP %
0 15 LOT 15 POND RELEASE | SCS MODEL 6 19 SM
0 0.15 0.20 025 | 60 5 6.1 61 | 351 | 483 | 564 | 725 | 822 | 859 | 05 | o7 | o8 | 15| 17 | 17 CONS| | TING
16 2 1.64 1.77 144 3.53 6.27 6 11 ENGINEERS &SURVEYORS DESIGNED BY MAW | SCALE DATE 09-03-14
1 P o 5 San VEB T | s wmnr 0 | DRAWN BY MAW |(H) 1”= 100’ |SHEET 1 OF 1
6385 Corporate Drive, Suite 101 (719)785-0790 -
- Colorado Springs, Colorado 80919 (719)785-0799 (Fax)] CHECKED BY (V) 1"= N/A |JOB NO. 2430.00
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