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SIGNATURE & DRAINAGE PLAN STATEMENTS

Engineer's Statement

This report and plan for the drainage design of The Pines at Forest Meadows FilingNos. 1,2,3,4,5 &
6 was prepared by me (or under my direct supervision) and is correct to the best of my knowledge and
belief. Said report and plan has been prepared in accordance with the City of Colorado Springs
Drainage Criteria Manual and is in conformity with the master plan of the drainage basin. | understand
that the City of Colorado Springs does not and will not assume liability for .c}iainage facilities designed
by others. I accept responsibility for any liability caused by any pepfi * 5 @ o ,’é@ors or omissions on
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PHI Real Estate Services, LLC, hereby certifies that the drainage f’é@i}iﬁgsggﬁ The'Pines at Foresi

" Meadows Filing Nos. 1,2, 3, 4, 5 & 6 shall be constructed according to the design presented in this
report. I understand that the City of Colorado Springs does not and will not assume liability for the

" drainage facilities designed and/or certified by my engineer and that are submitted to the City of

+ Colorado Springs pursuant to section 7.7.906 of the City Code; and cannot, on behalf of The Pines at
Forest Meadows FilingNos. 1,2,3,4,5 & 6, guarantee that final drainage design review will absolve
PHI Real Estate Services, LLC, and/or their Successors and/or assigns future liability for improper mif

% design. I further understand that approval of the final plat does not imply approval of my engineer's =
 drainagedesign.”© v e o : T

BY: DATE: _ 3 [2y !'r-_t
PRINTED NAME: N ew 210 e
TITLE: Nick Pannunzio, President

ADDRESS:  PHI Real Estate Services, LLC .
200 W. City Center Drive, Suite 200
Pueblo, CO 81003 :

City of Colorado Springs Statement:

Filed in accordance with Section 7.7.906 of the Code of the City of Colorado Springs, 2001, as
amended, '

BY: —M‘é DATE: M
, - For The City Engineer -
CONDITIONS:
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AMENDMENT TO WOODMEN HEIGHTS BUSINESS PARK
MASTER DEVELOPMENT DRAINAGE PLAN AND
FINAL DRAINAGE REPORT FOR
THE PINES AT FOREST MEADOWS
FILINGNOS. 1,2,3,4,5& 6

PURPOSE

This document is the Amendment to the Woodmen Heights Business Park Master Development Drainage
Plan and Final Drainage Plan for The Pines at Forest Meadows Filing Nos. 1, 2, 3,4,5 & 6. The purpose of
this report is to identify the existing and proposed runoff patterns and peak rates of runoff to identify any
drainage improvements needed to safely route stormwater to adequate outfall facilities per the current City
of Colorado Springs Drainage Criteria.

The proposed development to be known as The Pines at Forest Meadows Filing Nos. 1, 2, 3,4, 5 & 6
consists of high-density single-family residential, as opposed to the previously approved Final Drainage
Report and MDDP “Woodmen Heights Business Park” which had been planned for Multi-Unit Commercial
development.

GENERAL LOCATION AND DESCRIPTION

The site is located in Section 5, Township 13 South, Range 65 West of the 6th P.M. in the City of Colorado
Springs, El Paso County, Colorado. The development site is bounded on the west by proposed Sand Creek
Regional Detention Facility No. 6, and Lot 1, Woodmen Heights Business Park (East Woodmen Self
Storage), on the south by East Woodmen Road, on the east by Sand Creek Regional Detention Facility No.
3, and on the north by Forest Meadows Filing No. 1 and No. 6 and Forest Meadows Avenue.

The existing site terrain generally slopes generally from north to southeast and southwest at grades of
approximately 2% to 12%. Vegetation primarily consists of native grasses with a few shrubs and trees.

The Pines at Forest Meadows site consists of approximately 38.57 acres. The site is currently zoned
“PUD”, Planned Unit Development, for the development of high density residential buildings. The
previously approved drainage studies, assumed PUD Zoning, however anticipated the construction of retail,
commercial, and office buildings, with parking facilities constructed within the onsite CSU easement. The
proposed project is to be built completely outside of the CSU easement (aleng Woodmen Road) thereby
reducing the developed area. This reduction in the developed footprint coupled with a decrease in
imperviousness of the site, should result in less discharge than what had been previously assumed. In
addition, the construction of two onsite Full Spectrum Detention (FSD) ponds will further benefit
downstream drainage conveyance facilities by more closely mimicking the pre-development condition in
both volume and flow rate. '

SOLLS

According to the Soil Survey of El Paso County, Colorado, prepared by the U.S. Department of Agriculture
Soil Conservation Service (SCS), the Blakeland soil series (Soil No.’s 8 & 9) are present on-site. Blakeland
loamy sand (8) and Blakeland-Fluvaquentic Haplaquolls (9) are designated as a Hydrologic Group “A”
soils by the SCS.



CLIMATE

This area of El Paso County can be described as the foothills, with total precipitation amounts typical of a
semi-arid region. Winters are generally cold and dry, and summers relatively warm and dry. Precipitation
ranges from 12 to 14 inches per year, with the majority of this moisture occurring in the spring and summer
in the form of rainfall. Thunderstorms are common during the summer months.

FLOODPLAIN STATEMENT

According to the Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map (FIRM)
Panel No’s. 08041C0535 F (effective date March 17, 1997, as modified by LOMR 04-08-0779P effective
date December 7, 2005) and 08041C0529 F, effective date March 17, 1997, no portion of the site lies
within a designated 100-year floodplain.

DRAINAGE CRITERIA

This drainage analysis has been prepared in accordance with the current City of Colorado Springs Drainage
Criteria Manual. Calculations were performed to determine runoff quantities during the 5- year and 100-
year frequency storms for developed conditions using the Rational Method as required for basins having
areas less than 100 acres. HGL calculations will be submitted for review with the constructions plans. The
drainage analysis for the proposed site will be continued with a layout, grading plan and submittal of a
Development Plan / Final Plat. The four step process to minimize adverse impacts of urbanization will be
analyzed further in future drainage reports as outlined below.

FOUR STEP PROCESS

Step 1 Employ Runoff Reduction Practices. — Approx. 16 Acres of ground within the project is being set
aside for Open Space. Roof drains will be directed to side yard swales to minimize direct
connection of impervious surfaces.

Step 2 Implement BMPs that provide a water quality capture volume with slow release. — Multiple
water quality facilities are proposed to provide WQCV.

Step 3 Stabilize streams. — The site is not directly adjacent to main brand of the Sand Creek Channel;
however it does discharges into smaller up-gradient un-named tributaries. The developed discharge
from the site is anticipated to be less that existing and therefore is not anticipated to have negative
effects on downstream drainageways. A minor amount of frequent discharge to the downstream
tributaries should be of benefit by providing water to existing wetlands vegetation which to
provides habitat and functions to stabilize the existing channel banks and channel bed.

Step 4 Implement site specific and other source control BMPs. — A final grading and erosion control
plans will be submitted for review and approval and will address site specific needs. The proposed
project will use silt fence, a vehicle tracking control pad, concrete washout area, inlet
protection, check dams, sediment control logs, mulching and reseeding to mitigate the

potential for erosion across the site. The temporary sediment basin will be placed adjacent to
wQCV.



EROSION CONTROL PLAN

Tke City of Colorado Springs Drainage Criteria Manual specifies an Erosion Control Plan and associated
cost estimate be submitted with the Final Drainage Report. M & S Civil Consultants, Inc. respectfuily
requests that the Erosion Control Plan and estimate be submitted separately and that erosion control
assurances be posted prior tc obtaining a grading permit.

EXISTING DRAINAGE CONDITIONS

The Pines at Forest Meadows consists of 38.57 acres and is bounded to the north by Forest Meadows
Avenue and to the south by Woodman Road. The site is situated east of Sand Creek and lies within the
Sand Creek Drainage Basin. With the exception of a small existing stockpond located at near the
southwest corner of the site, the site appears to have been previously overlot graded at some time in the
recent past, most likely in conjunction with the creation of the two large regional detention facilities
which bookend the site to the east and west. Contour mapping of the property, indicates that a small
north-south ridgeline bisects the site directing runoff in the existing condition to low points at the both
the southwest or southeast corners of the site. The western haif or approximately 18.7 acres of the site
slopes to the southwest at grades of approximately 2% to 12%. Runoff produced within this portion of
the site, continues south under Woodmen Road via an existing 60” RCP culvert. Similarly, the eastern
half of the site or approximately 19.9 acres slopes to the southwest at grades of approximately 2% to
11%. Runoff reaching the low point in the southeast corner of site is collected and conveyed under
Woodmen Road via an existing 54” RCP culvert. Both culverts discharge into small un-named
tributaries prior to discharging into the main branch of the Sand Creek Chamnel. Based on the
information contained within the Woodmen Road Safety Project B roadway plans, at one time the
anticipated peak 100-year design storm capacity of the existing 60” RCP pipe was 300cfs, while the 54~
RCP was io be approximately 180cfs. However within the development of the upstream watershed much of
the previously intersected runoff has now been diverted to the existing regional ponds, adjacent to the site.
From our study of the existing condition an average of 2.16 cfs of runoff per acre is produced within the
undeveloped parcel, in the 100-year event. Flows contributing to the existing 60” RCP and 54” RCP
(designated by Design Point 1 and Design Point 2) are 32.3 CFS and 37.0 cfs respectively. However, these
Design Point flows also take into account runoff contributions from the northern half of Woodmen Road,
which are an average runoff of 4.18 cfs per acre. An Existing Drainage Map is included in the appendix of
this report. In the proposed condition the peak discharge from the site is anticipated to be less than existing
due to the implementation of onsite full spectrum detention and thereby is not anticipated to negatively
affect the downstream facilities. It should be noted that maintaining discharge to the two tributaries is
encouraged to support the existing wetlands in the area.

PROPOSED DRAINAGE CHARACTERISTICS

Based upon the MDDP prepared by Classic Consulting, in 2004, a portion of the western half of the
proposed development was anticipated to drain into the future Sand Creek Detention F acility No. 6. Since
that time, several items have necessitated a change in routing of the developed watershed basins, most
notably, the wetlands located in the southwest corner of the site. These wetlands once assumed to be filled
in and mitigated for, have since been chosen for preservation. With the preservation of the wetlands, the
existing 60” culvert constructed with the Woodmen Road Improvements was retained and thus functioned
to serve as the outfall for drainage reaching the wetland area.

These changes to the proposed drainage patterns were previously discussed in the approved Woodmen
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Heights Business Park MDDP, by M&S Civil, in 2008. The proposed drainage patterns discussed within
this MDDP and FDR are similar in nature to the previous approved report however have been refined based
upon changes in land use and the implementation of FSD ponds. Specific discussion regarding the proposed
onsite drainage patterns associated with this MDDP revision is discussed at length in the following
paragraphs.

Wetlands

The wetland area is being preserved within this development per Army Corp of Engineer (ACOE)
Nationwide Permit No. 2005 00413, falls inside the proposed drainage basins PK-1. As discussed by the
MDDP prepared by Classic Consulting, Inc., in 2004, stormwater quality provisions for the site were
initially to be provided in the regional detention facilities, Ponds 3 & 6. However, due to revisions of the
drainage code and revised planning, water quality treatment is now being accomplished through two FSD
water quality ponds, located along the south boundary of the site. The purpose of the Full Spectrum
Detention ponds is to store developed runoff volume and release it over an extended period of time, thus
closely mimicking runoff discharge rates similar to when the contributing watershed was undeveloped. By
releasing these volumes over longer times it anticipated that the potential for downstream channel
erosion and enlargement would be reduced and the pond would provide a single point for the collection
of sediment and pollutants.

General

A brief description of each developed drainage basin including planned land usage, anticipated developed
runoff rates & drainage patterns is provided in this section of the report. A summary of peak developed
runoff for the basins and designated design points are also depicted on the Drainage Map in the appendix of
this report. In general, the internal private streets of the development are to be constructed with a 28° mat
width, with type 1 - 8” vertical curb and with type 5-6” mountable curb and gutter.

Basins; B, C,E,H,LJ,K,L,M,N,0,P,Q,S,T,U,V,W, X, Y, & Z, AA, BB, CC, DD, EE, GG HH I &
JJ primarily consist of buildings, rooftops, landscaping, driveways, and adjacent private streets. These
basins drain from roof tops to side yard landscaped swales and discharge into the adjacent roadway. It is an
absolute must that the building units are vertically elevated, and backfilled in a manner that allows for side
yard / front yard swales to be constructed to direct drainage around each building to the adjacent streets.

Basins; A & R, are open space, landscaped areas, located along the west boundary of the site. A drainage
swale is planned within these basins preventing onsite flows from reaching the property to the west.

Basin; KK1, consists of buildings, rooftops, open space and landscaped areas. The basin will also contain a
maintenance road that will allow access to the two on-site FSD ponds from Forest Meadow Drive.

Basins; G, Q, &, FF consist of buildings, rooftops, landscaping, driveways, adjacent private streets, and park
open space areas. These three basins are to drain on to the adjacent roadways.

Basins; D, F, & Cl, are primarily the roadways.themselves that convey the drainage from the adjacent
basins to storm sewer collection points.

Basins; PK-1 and KK2 consist of existing open space both outside and within the Colorado Springs Utility
Easement. Basins PK-2 and KK2 contain the two proposed Full Spectrum Detention Ponds. A portion of
Basin KK3, existing open space, is not tributary to the water quality feature, and will drain into the 54” RCP
along Woodmen Road. Basin PK-1is pervious existing open space and is not tributary to the water quality
feature, but ensures storm water will continue to be released into the existing wetland area. Runoff reaching
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the wetland area discharges flows under Woodmen Road via the 60” RCP as previously planned.

Offsite Basins; OS-1, OS-2, and OS-3 consists of the north half of Woodmen Road along the south
boundary of the site. The flows developed within these basins will continue to be conveyed within their
natural path along the north side of Woodmen Road where they will combine with discharge from the two
FSD ponds, and Basins PK-1 and KK3, at DP15 and DP24.

All of the developed basins in this final drainage report generally drain from north to south, then east to west
or west to east, to the water quality ponds at the southwest and southeast corners of the site. Areas located
south of the proposed development and FSD ponds disturbed by minor grading activities will be re-
vegetated with native grasses. The average rate of runoff per acre for the developed portions of the
development are; (Q5=3.58cfs/Acre, and Q100=6.79cfs/Acre) and fall within the range of flows anticipated
for this type of development.

Design Point 1 (DP1) flows (Q5=3.0cfs, Q100=6.5cfs), consist of runoff generated by Basin A, 0.31 Acres,
(Q5=0.1cts, Q100=0.8cfs), Basin B, 0.63 Acres, (Q5=2.7cfs, Q100=5.0cfs) and Basin R, 0.37 Acres,
(Q5=0.5cfs, Q100=1.4cfs)

Basin Runoff Description
Discussed above under “General” for Basins; A, B & R

Surface Routing

DP1 flows are combined via sheet flow, and concentrated flow and conveyed within a landscaped swale into
a CDOT Type C area inlet.

Clogging Statement
In the event of clogging or inlet failure, the runoff from DP1 will overtop the area inlet and continue
southward to the Full Spectrum Detention Pond No.1.

Pipe Routing/Pipe Capacity

Runoff reaching DP1 is collected by an area inlet and conveyed down-gradient within Pipe 6 (Q5=3.0cfs,
Q100=6.5cfs). Runoff conveyed by Pipe 6 will combine with flows conveyed by Pipe 5 (Q5=16.0cfs,
Q100=25.0cfs). A total of Q5=18.5cfs, Q100=30.8cfs will be conveyed (via Pipe 7) to the FSD Pond No.l,
located in the southwest corner of the site.

Design Point 2 (DP2) flows (Q5=9.8cfs, Q100=18.3cfs), consist of runoff generated by Basin E, 1.96
Acres, (Q5=6.8cfs, Q100=12.5cfs) and Basin F, 0.72 Acres, (Q5=2.4cfs, Q100=4.6cfs).

Basin Runoff Description
Discussed above under “General” for Basins; E & F

Surface Routing

DP2 flows are combined via sheet flow, and concentrated flow from curb and gutter. Flows are collected by
a 12’ at-grade curb inlet. Bypass flows of (Q5=2.2cfs, Q100=7.8cfs) will continue within Red Creek View
and Sand Lake Heights to a 12” sump inlet at Design Point 2A.

Clogging Statement
In the event of clogging or inlet failure, runoff will continue within the internal roadways to Design Point
2A.
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Pipe Routing/Pipe Capacity

Runoff reaching DP2 is collected by a 12’ at-grade inlet and conveyed down-gradient within Pipe 1
(Q5=7.6cfs, Q100=10.5cfs). Runoff conveyed by Pipe 1 combine with flows conveyed by Pipe 2
(Q5=5.9cfs, Q100=9.2cfs). A total of Q5=13.6cfs, Q100=19.7cfs is conveyed within Pipe 3 prior to
combining with flows in pipes 4 & 5. Ultimately the collected runoff is discharging into FSD Pond No. 1.

Design Point 2A (DP2A) flows (Q5=2.5cfs, Q100=5.3cfs), consist of runoff generated by Basin C, 0.35
Acres, (Q5=1.5cfs, Q100=2.8cfs), Basin D, 0.20 Acres, (Q5=0.9cfs, Q100=1.6cfs) and Basin G, 0.38 Acres,
(Q5=0.1cfs, Q100=0.7cfs)

Basin Runoff Description
Discussed above under “General” for Basins; C, D & G

Surface Routing
DP2A flows are combined via sheet flow, and concentrated flow from curb and gutter. Flows are collected
by a 12° sump curb inlet located in a newly constructed alcove adjacent to the existing street section. This

existing street section at this location is sloped from north te south as illustrated by the contours on enclosed
drainage map.

Clogging Statement
In the event of clogging or inlet failure, the runoff reaching DP2A will overtop the curb and gutter and
continue within the adjacent landscape swale to DP1 and FSD Pond 1.

Pipe Routing/Pipe Capacity

Runoff reaching DP2A is collected by a 12” sump inlet and conveyed down-gradient within Pipe 4
(Q5=2.5cfs, Q100=5.3cfs). Runoff conveyed within Pipe 4 combines with flows conveyed in Pipe 3
(Q5=13.6¢cfs, Q100=19.7cfs). Pipe 5 conveys runoff totaling Q5=16.0cfs, Q100=25.0cfs down-gradient
prior to combining with runoff conveyed by Pipe 6. Ultimately the collected runoff is discharged into the
aforementioned FSD Pond No 1 at a peak rate of Q5=18.5cfs, Q100=30.8cfs (Pipe 7).

Design Point 3 (DP3) flows (Q5=6.icfs, Q100=11.4cfs), consist of runoff generated by Basin C1, 0.29
Acres, (Q5=1.3cfs, Q100=2.3cfs), Basin H, 0.45 Acres, (Q5=2.0cfs, Q100=3.6¢cfs), Basin I, 0.32 Acres,
(Q5=0.8cfs, Q100=1.8cfs) and Basin J, 0.45 Acres, (Q5=2.0cfs, Q100=3.6¢fs)

Basin Runoff Description
Discussed above under “General” for Basins; C1, H, 1 & J

Surface Routing

DP3 flows are combined via sheet flow, and concentrated flow from curb and gutter. Flows are collected by
a 12’ at-grade curb inlet. Bypass flows of (Q5=0.6¢cfs, Q100=5.0cfs) will continue to travel west within
Sand Lake Heights to a 12’ sump inlet at Design Point 2A. It should be noted that the proposed inlet at DP3
will be constructed within an existing street section. The existing street section at this location is sloped
from north to south as illustrated by the contours on the enclosed drainage map.

Clogging Statement
In the event of clogging or inlet failure, the runoff will continue in the roadway curb and gutter and proceed
to DP2A.



Pipe Routing/Pipe Capacity

Runoff reaching DP3 is collected by a 12’ at-grade inlet and conveyed down-gradient within Pipe 2
(Q5=5.9cfs, Q100=9.2cfs). Flows collected by Pipe 2 will combine with flows in Pipes 3 thru 6 ultimately
discharging to FSD Pond No. 1 via Pipe 7.

Design Point 4 & 5 (DP4 & 5) flows (Q5=5.9¢cfs, Q100=10.7cfs), consist of runoff generated by Basin K,
0.41 Acres, (Q5=1.8cfs, Q100=3.3cfs), Basin L, 0.70 Acres, (Q5=3.1cfs, Q100=5.7cfs) and basin Y, 0.53
Acres, (Q5=2.3cfs, Q100=4.2¢f5).

Basin Runoff Description
Discussed above under “General” for Basins; K,L & Y

Surface Routing

Runoff reaching DP4 & 5 is combined via sheet flow, and concentrated flow from curb and gutter. The
total flows reaching the two points are collected by two 12” at-grade curb inlets, one on each side of the
roadway. Bypass flows of (Q5=0.4cfs, Q100=2.8cfs) for each inlet will continue to travel west along Sand
Lake Heights to a 12’ at-grade inlet at Design Point 3 and a sump iniet at Design Point 2A. At this location
the existing roadway will connect to the proposed roadway and transition from a super-clevated section to a
crown at center of the roadway. Due to the uncertainty of the adequacy of the crown in the roadway, inlets
have been provided of both sides of the road, either being adequate to capture the total combined runoff.

Clogging Statement
In the event of clogging or inlet failure, the runoff reaching DP-4 and 5 will continue within the roadway
curb and gutter section to DP3 & DP2A.

Pipe Routing/Pipe Capacity

The combined flow reaching DP4 & 5 (Q5=5.9¢cfs, Q100=10.7cfs) is to be collected by a pair of 12 at-
grade inlets and conveyed by Pipes 8 and 9, and subsequent downstream pipe systems. Ultimately the
collected runoff is discharging into FSD Pond No. 1.

Design Point 6 (DP6) flows (Q5=6.4cfs, Q100=13.9cfs), consist of runoff generated by Basin P, 0.74
Acres, (Q5=3.2cfs, Q100=5.9cfs) and Basin Q, 1.60 Acres, (Q5=2.3cfs, Q100=5.7cfs).

Basin Runoff Description
Discussed above under “General” for Basins; P & Q

Surface Routing

DP6 flows are combined via sheet flow, and concentrated flow from curb and gutter. Flows are collected by
a 12’ at-grade curb inlet. Bypass flows of (Q5=0.6 cfs, Q100=4.8cfs) will travel to a 16’ sump inlet at
Design Point 7 and a portion of the major event continues to Design Points 4 & 5.

Clogging Statement
In the event of clogging or inlet failure, the runoff will continue within the roadway to Design Points 4 & 5.

Pipe Routing/Pipe Capacity

Ruroff reaching DP6 is collected by a 12’ at-grade inlet and conveyed down-gradient within Pipe 11
(Q5=5.8cfs, Q100=9.1cfs). Ultimately the collected runoff is discharged into FSD Pond No. 1.
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Design Point 7 (DP7) flows (Q5=10.4cfs, Q100=19.0cfs), consist of runoff generated by Basin M, 0.33
Acres, (Q5=1.4cfs, Q100=2.6¢fs), Basin N, 0.56 Acres, (Q5=2.5¢fs, Q100~=4.6¢fs), Basin O, 0.73 Acres,
(Q5=3.2cfs, Q100=5.8cfs) and Basin Z, 0.94 Acres, (Q5=3.6¢fs, Q100=6.5cfs)

Basin Runoff Description
Discussed above under “General” for Basins; M, N, O & Z.

Surface Routing

DP7 flows are combined via sheet flow, and concentrated flow from curb and gutter. Flows are collected by
a 16’ sump curb inlet.

Clogging Statement
In the event of clogging or inlet failure, the runoff reaching DP7 will overtop the curb and gutter and
continue via an earthen swale into Basin PK1 and DP15.

Pipe Routing/Pipe Capacity

Runoff reaching DP7 is collected by a single 16” inlet and conveyed down-gradient within Pipe 12
(Q5=15.8 cfs, Q100=27.4 cfs) after combining with flows from Pipe 11, ultimately the collected runoff
discharges into FSD Pond No. .

Design Point 8 (DP8) flows (Q5=2.0cfs, Q100=3.6¢fs), consist of runoff generated by Basin S, 0.45 Acres,
(Q5=2.0cfs, Q100=3.6¢fs).

Basin Runoff Description
Discussed above under “General” for Basin; S

Surface Routing

DP8 flows are combined via sheet flow, and concentrated flow from curb and gutter. Flows are collected by
a 4’ sump curb inlet.

Clogging Statement
In the event of clogging or inlet failure, the runoff reaching DP8 will overtop the curb and gutter and
continue via an earthen swale into Basin PK2, and FSD Pond No, 1.

Pipe Routing/Pipe Capacity
Runoff reaching DP8 is collected by a 4° sump inlet and conveyed into FSD Pond No. 1 via Pipe 22
(Q5=2.0cfs, Q100=3.6¢fs).

Design Point 9 (DP9) flows (Q5=0.8cfs, Q100=1.9cfs), consist of runoff generated by Basin T, 0.32 Acres,
(Q5=0.8cfs, Q100=1.9¢fs).

Basin Runoff Description
Discussed above under “General” for Basin; T

Surface Routing

DP9 flows are combined via sheet flow, and concentrated flow from curb and gutter. Flows are collected by
a CDOT Type C area inlet.
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Clogging Statement
In the event of clogging or inlet failure, the runoff will overtop the curb and gutter and continue via an
earthen swale into Basin PK2, and FSD Pond No. 1 .

Pipe Routing/Pipe Capacity

Runoff reaching DP9 is collected by a CDOT Type C area inlet and conveyed down-gradient by Pipe 20
(Q5=0.8cfs, Q100=1.9¢fs) prior to combining with Pipe 19 (Q5=26.5¢fs, Q100=47.3cfs), and Pipe 21,
(Q5=27.1cfs, Q100=48.8cfs) ultimately discharging into FSD Pond No. 1.

Design Point 10 (DP10) flows (Q5=2.0cfs, Q100=3.6cfs), consist of runoff generated by Basin U, 0.46
Acres, (Q5=2.0cfs, Q100=3.6cfs).

Basin Runoff Description
Discussed above under “General” for Basin; U

Surface Routing
DP10 flows are combined via sheet flow, and concentrated flow from curb and gutter. Flows are collected
by a 4’ sump curb inlet.

Clogging Statement
In the event of clogging or inlet failure, the runoff will overtop the curb and gutter and continue via an
earthen swale into Basin PK-1, and the 60 RCP at Design Point 15.

Pipe Routing/Pipe Capacity

Runoff reaching DP10 is collected by a 4* sump inlet and conveyed down-gradient by Pipe 18 (Q5=2.0cfs,
Q100=3.6c¢fs) prior to combining with flows conveyed in Pipe 17 (Q5=24.8¢fs, Q100=44.2cfs). Ultimately
the collected runoff is discharged into FSD Pond No. 1.

Design Point 11 (DP11) flows (Q5=0.9¢cfs, Q100=1.9¢fs), consist of runoff generated by Basin V, 0.32
Acres, (Q5=0.9cfs, Q100=1.9cfs).

Basin Runoff Description
Discussed above under “General” for Basin; V

Surface Routing

DP11 flows are combined via sheet flow, and concentrated flow from curb and gutter. Flows are collected
by a CDOT Type C area inlet.

Clogging Statement
In the event of clogging or inlet failure, the runoff will overtop the curb and gutter and continue via an
earthen swale into Basin PK1, and the 60 RCP at Design Point 15.

Pipe Routing/Pipe Capacity

Runoff reaching DP11 is collected by a CDOT Type C area inlet and conveyed down-gradient within Pipe
16 (Q5=0.9cfs, Q100=1.9cfs) prior to combining with flows conveyed in Pipe 15 (Q5=24.0cfs,
Q100=42.5cfs). Ultimately the collected runoff is discharged into FSD Pond No. 1.
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Design Point 12 (DP12) flows (Q5=2.0cfs, Q100=3.7cfs), consist of runoff generated by Basin W, 0.46
Acres, (Q5=2.0cfs, Q100=3.7cfs).

Basin Runoff Description

Discussed above under “General” for Basin; W

Surface Routing
DP12 flows are combined via sheet flow, and concentrated flow from curb and gutter. Flows are collected
by a 4> sump inlet.

Clogging Statement
In the event of clogging or inlet failure, the runoff will overtop the curb and gutter and continue via an
earthen swale into basin PK1, and the 60” RCP at Design Point 15.

Pipe Routing/Pipe Capacity

Runoff reaching DP12 is collected by a 4> sump inlet where it combines with runoff conveyed in Pipe 9
(Q5=5.9cfs, Q100=10.7cfs) before continuing down-gradient within Pipe 10 (Q5=7.5cfs, Q100=13.7cfs).
Runoff in Pipe 10 combines with flows in Pipe 12(Q5=15.8cfs, Q100=27.4cfs) and continues down-gradient
in Pipe 15(Q5=24.0cfs, Q100=42.5cfs). Ultimately, the collected runoff is discharged into FSD Pond No. 1.

Design Point 14 (DP14) flows (Q5=50.9cfs, Q100=91.0cfs), totals runoff reaching FSD / WQCV Pond 1.
It consist of flows generated by Basin PK-2, 1.08 Acres, (Q5=1.3cfs, Q100=4.2cfs), Pipe Runs PR7
(Q5=18.5cfs, Q100=3.08cfs), PR21 (Q5=27.1cfs, Q100=48.8cfs), PR22 (Q5=2.0cfs, Q100=3.6¢f5).

Basin Runoff Description
Discussed above under “General” for Basin; PK-2

Pipe Routing/Pipe Capacity

Runoff reaching DP14 is detained within FSD Pond No. 1 . Runoff reaching the pond is discharged thru a
modified Type D Water Quality Outlet Structure. The details for the outlet structure, spillway, and
rundown are provided in the final construction drawing and are consistent with the recommendations made
within the current DCM. Treated runoff leaves the pond via Pipe 23 (Q5=0.6cfs, Q100~=11.6cfs).

Clogging Statement
In the event of clogging or inlet failure, the runoff will discharge thru a riprap spillway/rundown to the
existing 60 RCP culvert at DP15.

Design Point 15 (DP15) flows (Q5=6.1cfs, Q100=29.4cfs), consist of flows generated by Basins PK-1 6.68
Acres, (Q5=3.1cfs, Q100=11.9cfs), and OS-1 1.35 Acres, (Q5=2.5cfs, Q100=5.7cfs) as well as flows
discharged from FSD Pond No. 1 via Pipe 23 (Q5=0.6cfs, Q100=11.6cfs).

Basin Runoff Description
Discussed above under “General” for Basin; PK-1, OS-1.

Surface Routing

Runoff reaching DP15 is generated within Basins PK-1 and OS-1 and discharged by Pipe Run 23. The
combined runoff is directed to the existing 54” RCP at the low point (DP15). The estimated runoff reaching
this location in the existing condition was Q5=6.1cfs, Q100=29.4cfs.
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Design Point 16 (DP16) flows (Q5=5.6cfs, Q100=10.7cfs), consist of runoff generated by Basin GG, 0.76
Acres, (Q5=3.4cfs, Q100=6.1cfs) and Basin FF, 1.19 Acres, (Q5=3.3cfs, Q100=6.6¢fs).

Basin Runoff Description
Discussed above under “General” for Basins; GG & FF

Surface Routing
DP16 flows are combined via sheet flow, and concentrated flow from curb and gutter. Flows are collected
by a 12° sump-inlet.

Clogging Statement

In the event of clogging or inlet failure, the runoff will travel to one of the other inlets in the intersection.
In the event the storm system clogs the flow would overtop the curb and gutter and continue via an earthen
swale into Basin KK2, and FSD Pond No. 2.

Pipe Routing/Pipe Capacity
Runoff reaching DP16 is collected by a 12’ sump inlet and is conveyed down-gradient within Pipe 24
(Q5=5.6¢fs, Q100=10.7cfs). Ultimately the collected runoff is discharged into FSD Pond No. 2.

Design Point 17 (DP17) flows (Q5=2.8cfs, Q100=5.1cfs), consist of runoff generated by basin HH, 0.68
Acres, (Q5=2.8cfs, Q100=5.1cfs)

Basin Runoff Description
Discussed above under “General” for Basin; HH

Surface Routing
DP17 flows are combined via sheet flow, and concentrated flow from curb and gutter. Flows are collected
by an 8’ sump inlet

Clogging Statement

In the event of clogging or inlet failure, the runoff will travel to one of the other inlets in the intersection.
In the event the storm system clogs the flow would overtop the curb and gutter and continue via an earthen
swale into Basin KK 2, and FSD Pond No. 2.

Pipe Routing/Pipe Capacity

Runoff reaching DP17 is collected by an 8° sump inlet where it combines with runoff conveyed in Pipe 24
and conveyed down-gradient within Pipe 25 (Q5=7.8cfs, Q100=14.8cfs). Ultimately the collected runoff is
discharged into FSD Pond No. 2.

Design Point 18 (DP18) flows (Q5=4.2cfs, Q100=7.6cfs), consist of runoff generated by
Basin DD, 0.37 Acres, (Q5=1.6¢fs, Q100=3.0cfs) and Basin EE, 0.64 Acres, (Q5=2.7cfs, Q100=5.0cfs).

Basin Runoff Description
Discussed above under “General” for Basins; DD & EE

Surface Routing

DP18 flows are combined via sheet flow, and concentrated flow from curb and gutter. Flows are collected
by an 8’ sump inlet.
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Clogging Statement

In the event of clogging or inlet failure, the runoff will travel to one of the other inlets in the intersection.
In the event the storm system clogs the flow would overtop the curb and gutter and continue via an earthen
swale into Basin KK2, and FSD Pond No. 2.

Pipe Routing/Pipe Capacity

Runoff reaching DP18 is coliected by an 8 sump inlet and is conveyed down-gradient within Pipe 27
(Q5=4.2cfs, Q100=7.6cfs), Pipe 29 (Q5=6.4cfs, Q100=11.9cfs), Pipe 31 (Q5=15.8cfs, Q100=29.2¢cfs), and
Pipe 32 (Q5=24.7cfs, Q100=46.1cfs). Ultimately, the collected runoff is discharged into FSD Pond No. 2.

Design Point 19 (DP19) flows (Q5=2.4cfs, Q100=4.7cfs), consist of runoff generated by Basin CC, 0.3
Acres, (Q5=1.1cfs, Q100=2.2cfs) and Basin II, 0.45 Acres, (Q5=1.6cfs, Q100=3.1cfs).

Basin Runoff Description
Discussed above under “General” for Basins; CC & II

Surface Routing
DP19 flows are combined via sheet flow, and concentrated flow from curb and gutter. Flows are collected
by a 4’ sump inlet.

Clogging Statement

In the event of clogging or inlet failure, the runoff will travel to one of the other inlets in the intersection.
In the event the storm system clogs the flow would overtop the curb and gatter and continue via an earthen
swale into Basin KK 2, and FSD Pond No. 2.

Pipe Routing/Pipe Capacity

Runoff reaching DP19 is collected by an 8’ sump inlet and is conveyed down-gradient within Pipe 28
(Q5=2.4cfs, Q100=4.7cfs), Pipe 29 (Q5=6.4cfs, Q100=11.9¢cfs), Pipe 31 (Q5=15.8cfs, Q100=29.2cfs), and
Pipe 32 (Q5=24.7cfs, Q100=46.1cfs). Ultimately, the collected runoff is discharged into FSD Pond No. 2 .

Design Point 20 (DP20) flows (Q5=9.8cfs, Q100=18.1cfs), consist of runoff generated by Basin AA, 1.49
Acres, (Q5=5.8cfs, Q100=10.6¢cfs) and Basin BB, 1.02 Acres, (Q5=4.0cfs, Q100=7.3cfs).

Basin Runoff Description
Discussed above under “General” for Basins; AA & BB

Surface Routing
DP20 flows are combined via sheet flow, and concentrated flow from curb and gutter. Flows are collected
by a 12’ sump inlet.

Clogging Statement

In the event of clogging or inlet failure, the runoff will travel to one of the other inlets in the intersection.
In the event the storm system clogs the flow would overtop the curb and gutter and continue via an earthen
swale into Basin KK2, and FSD Pond No. 2.
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Pipe Routing/Pipe Capacity

Runoff reaching DP20 flows is collected by a 16° sump inlet is conveyed down-gradient within Pipe 30
(Q5=9.8cfs, QI100=18.1cfs), Pipe 31 (Q5=15.8cfs, Q100=29.2cfs), and Pipe 32 (Q5=24.7cfs,
Q100=46.1cfs). Ultimately, the collected runoff is discharged into FSD Pond No. 2

Design Point 21 (DP21) flows (Q5=1.6¢cfs, Q100=2.9¢cfs), consist of runoff generated by Basin JJ, 0.36
Acres, (Q5=1.6¢cfs, Q100=2.9¢fs)

Basin Runoff Description
Discussed above under “General” for Basin; JJ

Surface Routing
DP21 flows are combined via sheet flow, and concentrated flow from curb and gutter. Flows are collected
by a 4’ sump inlet.

Clogging Statement

In the event of clogging or inlet failure, the runoff will travel to one of the other inlets in the intersection.
In the event the storm system clogs the flow would overtop the curb and gutter and continue via an earthen
swale into Basin KK2, and FSD Pond No. 2.

Pipe Routing/Pipe Capacity

DP21 flows are collected by a 4’ sump inlets, conveyed by Pipe 26 (Q5=1.6cfs, Q100=2.9¢fs), to combine
with Pipe 32 (Q5=24.7cfs, Q100=46.1cfs) to convey flows to the south toward the proposed Full Spectrum
Detention Pond 2.

Design Point 22 (DP22) flows (Q5=1.3cfs, Q100=3.8cfs), consist of runoff generated by basin KK1, 1.18
Acres, (Q5=1.3cfs, Q100=3.8cfs)

Basin Runoff Description
Discussed above under “General” for Basin; KK 1

Surface Routing
DP22 flows are combined via sheet flow, and concentrated flow. Flows drain to a 12° wide triangular swale
at the south end of DP22 and are collected by a CDOT Type C area inlet.

Clogging Statement
In the event of clogging or inlet failure, the runoff will continue south in a swale along Tract E and proceed
to Pond 2.

Pipe Routing/Pipe Capacity
DP22 flows are collected by a CDOT Type C area inlet and conveyed within Pipe 33 (Q5=1.3cfs,
Q100=3.8cfs) to FSD Pond No. 2.

Design Point 23 (DP23) flows (Q5=26.0cfs, Q100=55.9c¢fs), totals runoff reaching FSD / WQCV Pond 2.
It consist - of Pipe Run PR33A (Q5=25.2cfs, Q100=48.5cfs), and Pipe Run PR33B (Q5=3.1cfs,
Q100=11.8cfs).
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Basin Runoff Description
Discussed above under “General” for Basin; KK2

Pipe Routing/Pipe Capacity

Runoff reaching DP23 is detained within FSD Pond No. 2 . Runoff reaching the pond is discharged thru a
modified Type D Water Quality Outlet Structure. The details for the outlet structure, spillway, and
rundown are provided in the final construction drawing and are consistent with the recommendations made
within the current DCM. Treated runoff leaves the pond via Pipe 34 (Q5=0.3cfs, Q100=8.0cfs).

Clogging Statement
In the event of clogging or inlet failure, the runoff will discharge thru a riprap spillway/rundown to the
existing 54” RCP culvert at DP24.

Design Point 24 (DP24) flows (Q5=4.7cfs, Q100=22.0cfs), consist of flows generated by KK3 2.83 Acres,
(Q5=1.1cfs, Q100=7.7cfs) and 0S-2, 2.05 Acres, (Q5=3.4cfs, Q100=7.8cfs) as well as flows discharged
from FSD Pond No. 2 via Pipe 34 (Q5=0.3cfs, Q100=8.0cf5).

Basin Runoff Description
Discussed above under “General” for Basin; 0S-2, KK3

Surface Routing

Runoff reaching DP24 is generated by Basins OS-2 and KK3 and Pipe Run 34. The combined runoff is
directed to the existing 54” RCP at the low point DP24. The estimated runoff reaching this location in the
existing condition was Q5=7.9c¢fs, Q100=37.0cfs.

WATER QUALITY AND FULL SPECTRUM DETENTION

The water quality capture volume (WQCV) required for the site based on the guidelines as set forth in the
City of Colorade Springs Volume II. The final outlet facilities will be designed as part of the final
construction drawings for the site. Refer to the Drainage Map for locations of contributing watershed basins
for water quality defined areas. Stormwater quality facilities will be privately maintained by the HOA or
the Woodmen Heights Metropolitan District.

The proposed detention ponds function to provide full spectrum detention (FSD) for runoff calculated
onsite. Per Colorado Revised Statute (CRS) 37-92-602, effective August 5, 2015, the FSD ponds must
release or infiltrate at least 97% of all of the runoff from a rainfall event that is less than or equaltoa 5
year storm within 72 hours after the event, and in all cases releases or infiltrates at least 99% of the
runoff within 120 hours after the end of events greater than a 5 year storm. Pond 1 and Pond 2 have been
designed to treat approximately 16.22 acres and 12.88 acres respectively. A pond summary table is
presented on the following page.
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FSD Pond 1 WQOCV EURV 5 Year 100 Year
Maximum Volume Stored (acre-ft)y  0.381 1.495 1.316 2.286

Maximum WS Elevation (ft) 6876.29 6879.37 6878.95 6880.92
Peak Inflow (cfs) 12.9 50.0 44.1 91.0
Peak Outflow (cfs) 0.2 0.7 0.6 11.6
FSD Pond 2 WOCV EURV 5 Year _ 100 Year
Maximum Volume Stored (acre-ft)  0.243 0.911 0.791 1.517
Maximum WS Elevaticn (ft) 6891.47 6893.46 6893.15 6894.81
Peak Inflow (cfs) 7.5 279 242 55.9
Peak Outflow (cfs) 0.1 0.4 04 8.0

The forebays, trickle channel micropools, outlet structures and outlet pipes have been designed in
accordance with the City of Colorado Springs DCM and the UDFCD manual. Sizing of the FSD ponds
was accomplishing utilizing the Detention Design-UD-Detention v3.06 workbook. The detention ponds
will be private and shall be maintained by the HOA or Woodmen Heights Metropolitan District. In the
event the outlet structures or outlet pipes clog the runoff reaching the ponds will be conveyed thru the
emergency spillways and outfall into the north side of Woodmen Road, and the 60” RCP on the west side
of the site, and a 54” RCP on the east side of the site. The peak release rate from Pond 1 is; (Q5=0.6
cfs and Q100=11.6 cfs) and will outfall, via an 18" RCP near the invert of the 60” pipe on the north side
of Woodmen Road. The peak release rate from Pond 2 is; (Q5=0.4 cfs and Q100=8.0 cfs) and will
outfall, via an 18" RCP near the invert of the 54” pipe on the north side of Woodmen Road. Rip rap
aprons will be constructed to dissipate energy and prevent local scour at the outlet. It is important to note
that the peak flow rates from both ponds are less than those expected to reach the two culverts in the
existing condition and thus the development of the property is not anticipated to negatively affect the
downstream faciliiies.

WETLANDS

Basin PK-1contains jurisdictional wetlands that are to be preserved and protected. These wetlands are
intended to serve as an amenity to the development and should be void of trash and debris. The discharge of
surface storm water is encouraged as long as the conveyance is treated with the removal of hazardous
pollutants and sediments. The maintenance of Basin PK-1 will be by the HOA or the Woodmen Heights
Metropolitan District,

MAINTENANCE

All drainage collection and conveyance system and drainage facilities will be privately maintained by HOA
or the Woodmen Heights Metropolitan District.
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CONSTRUCTION COST OPINION

Private Drainage Facilities (NON-Reimbursable)

Item Description Quantity Unit Cost Cost
1. 18" RCP 1030 LF $40 /LF $41,200.00
2. 24"RCP 225 LF $58 /LF $13,050.00
3. 36" RCP 298 LF $100 /LF $29,800.00
4. 42"RCP 178 LF $140 /LF $24,920.00
5. Full Spectrum Detention Pond 2 EA $27,500 /EA $55,000.00
6.  Pond Outlet Structure 2 EA $12,500 /EA $25,000.00
7. At Grade/Sump Inlet L=4' 4 EA $4,000 /EA $16,000.00
8. At Grade/Sump Inlet L=8' 4 EA $4,500 /EA $18,000.00
9. At Grade/Sump Inlet =12 7 EA $5,000 /EA $35,000.00

10.  Area Inlet 5 EA $6,000 /EA $30,000.00

Total §  $287,970.00

DRAINAGE, BRIDGE & POND FEES

This site is in the Sand Creek Drainage Basin. The 2017 Drainage Bridge and Pond fees per the City of
Coloradc Springs for The Pines at Forest Meadows site are as follows:

Drainage Fees: 3857 x  $11,154.00 = $430,209.78
Bridge Fees: 3857 x $675.00 = $26,034.75
Pond Land Fees: 3857 X $1,070.00 = $41,269.90
Pond Facility Fees: 3857 x $3,259.00 = $125,699.63

Total $§ $623,214.06

M & S Civil Consultants, Inc. (M & S) cannot and does not guarantee the construction cost will not vary
from these opinions of probable costs. These opinions represent our best judgment as design
professionals familiar with the construction industry and this development in particular. The above is
only an estimate of the facility cost and drainage basin fee amounts in 2017,

SUMMARY

The Forest Meadows South site contains 38+/- acres within the Sand Creek Drainage Basin. The
development of the site will require drainage and facilities to accommodate developed flows and meet City
of Colorado Springs Drainage Criteria. Full Spectrum Detention /Water Quality ponds are to be constructed
based on the tributary developed flows within the site. The proposed drainage facilities will adequately
convey, and route runoff from the site ultimately to Sand Creek. The development of The Pines at Forest
Meadows Filing Nos. 1, 2, 3, 4, 5, & 6 will not adversely affect the adjacent or downstream properties.
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THE PINES AT FOREST MEADOWS FIL. NOS. 1-6

DRAINAGE CALCULATIONS
(Area Runoff Coefficient Summary)
STREETS / DEVELOPED OVERLAND / DEVELOPED WEIGHTED
TOTAL | | 5
AREA | i
BASIN AREA C, Cs Coy ’ Cio AREA C, l Cs o Cioi ol Cs Cro Cing

(Acres) (Acres) (Acres) _
A 0.31 0.00 0.89 0.90 0.92 0.96 0.31 0.02 0.08 0.15 035 002|008 0.15 0.35
B 0.63 0.58 089 | 090 0.92 0.9 0.05 002 | 008 0.15 035 082 | 0.3 0.86 0.91
C 0.35 0.32 089 | 000 092 0.96 003 002 | 008 015 . 035 082 | 683 0.83 0.91
cI 029 027 089 | 090 092 0.96 002 | 002 | 008 015 | 035 0.33 0.39 0.37 0.92
) 020 0.19 080 ' 090 092 0.96 oot | 002 0.08 015 | 03 0.35 0.36 0.38 0.93
£ 196 1.76 0.89 0.90 092 0.96 02 0.02 0.08 015 | 035 0.30 0.2 0.89 0.90
F 072 0.57 0.89 0.90 0.93 0.96 015 002 0.08 GI5 | 035 071 | 073 0.76 0.83
G 0.38 0.00 0.89 0.90 0.52 0.96 0.38 0.02 0.08 015 | 035 0.02 | 0.08 0.15 0.35
7] 045 042 0.89 0.90 0.2 0.96 203 0.02 0.08 015 | 035 083 | 084 057 0.92
7 0.2 0.17 0.89 0.90 092 0.96 0.15 0.02 0.08 015 1| 035 0.49 0.52 0.56 0.65
7 X3 042 089 | 090 092 | 096 fu3 002 0.08 015 | 035 0.83 0.55 0.57 | 092
K 041 0.38 089 | 090 052 | 096 003 0.02 0.08 0.15 035 0.33 0.59 036 | 0.92
2 0.70 0.67 087 | 090 092 | 096 0.03 0.02 0.08 015 0.35 0.85 0.56 0.59 0.93
M 0.33 0.30 0.89 0.90 092 | 096 0.03 0.02 0.08 0.15 0.35 0.51 0.52 0.85 0.90
N 0.56 054 0.89 090 092 | 09 202 0.02 0.08 015 | 035 0.56 0.87 0.39 0.94
) 0.73 0.68 0.39 0.90 052 | 09 205 0.02 0,08 015 | 035 0.33 0.54 0.87 0.9
P 074 0.69 0.89 0.90 092 | 09 0,08 002 0.08 015 | 035 .83 0.34 .57 0.92
17} 160 060 | 089 | 090 0.92 0.96 00 | 002 0.08 0.15 0.35 035 | 0.39 0.44 0.58 |
R 037 0.12 0.89 0.90 0.9z 0.96 025 002 0.08 015 0.35 030 | 034 0.40 0.55
G 045 0.42 0.89 0.90 0.92 0.96 0.03 0.02 0.08 0.15 035 0.83 | 0485 0.87 0.9
T 02 017 0.89 0.90 0.92 0.96 0.15 002 | 008 0.15 035 048 | 051 0.56 0.67
U 0.46 0.42 0.89 0.90 0.92 0.96 0.04 002 | 008 0.15 035 0.81 0.83 0.85 0.9]
v 0.02 017 089 | 000 0.92 0.96 015 002 | 008 0.15 0.35 0.49 0.52 0.56 0.68

MS CIVIL, INC
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THE PINES AT FOREST MEADOWS FIL. NOS. 1-6

DRAINAGE CALCULATIONS
(Area Runoff Coefficient Summary)
STREETS / DEVELOPED OVERLAND / DEVELOPED WEIGHTED
] {
TOTAL ] '
BASIN AREA | AREA c c Cw | C AREA C C C c C C C c
b 2 ¢ 19 160 2 £ 0 100 2 5 10 100
(Acres) (Acres) (Acres)

W 046 0.43 0.89 0.90 0.92 0.96 2.03 0.02 0.08 0.15 035 0.83 0.85 0.57 0.92

X 0.15 0.08 0.89 0.99 092 0.96 907|002 || 008 015 0.35 0.48 0.51 0.56 0.67

Y 0.53 0.43 0.89 0.90 0.92 0.96 005 | 002 | 008 0.i5 035 0.81 0.52 0.85 .90

z 0.9 0.89 0.89 0.90 092 0.96 005 | 002 008 0I5 035 0.34 0.56 0.6 0.93

PK-1 668 091 0.89 0.90 0.92 0.96 577 | 002 | 008 | 0I5 0.35 0.14 0.19 0.25 0.43

PK-2 1,08 022 | 089 090 092 0.96 286 00z | 008 | 015 035 0.20 0.25 .37 0.47

AA 149 135 | 089 0.90 0.92 0.96 0.14 0.02 008 | 0I5 035 0.51 .52 0.85 0.90
BB 102 092 | 089 0.90 092 | 09 010 . 002 006 0I5 035 0.50 0.52 0.5 0.90 |

cC 0.30 025 | 089 0.90 052 | 096 206 | 002 008 | 0I5 035 0.73 0.75 0.78 0.5

DD 037 035 | 089 0.90 092 | 096 0.03 002 008 015 035 0.53 0.85 5.57 0.92

EE 0.64 060 | 089 0.90 092 | 096 0.04 002 | 008 0.15 035 0.64 .85 0.7 0.92
FF 119 083 | 089 0.90 092 | 9% 0.36 002 | 008 015 035 0.63 0.65 0.69 0.78 |

GG 078 0.72 0.89 0.90 0.02 0.96 0.04 002 | 008 0.15 0.35 0.84 0.36 0.68 0.93

HH 068 0.63 0.89 090 092 0.96 005 | 002 | 008 015 035 083 | 084 0.6 0.91

[7; 045 0.33 0.89 0.90 0.92 0.96 01z | 002 0.08 0.15 0.35 0.67 | 0.60 0.7 .50

77 03 0.34 0.89 0.90 09z | 096 0.01 0.02 0.08 0.15 035 0.36 | 0.57 0.90 0.94

K1 118 0.30 0.89 0.90 092 | 096 088 0.02 0.08 0.15 0.35 0.24 | 0.9 0.35 0.51

Kk? a4 060 = 08 090 092 |  09% 284 002 . 008 0.15 035 0.79 0.49 0.25 0.43

KK3 283 0.00 0.80 0.90 052 | 096 283 002 | 008 0.15 035 0.02 0.08 0.5 0.35

08-1 135 0.65 0.89 0.90 092 | 096 0,70 002 0.08 0.15 035 0.44 048 0.57 .64

08-2 2,05 0.97 0.89 0.90 092 | 096 108 0.02 0.08 0.15 035 043 _ 0.47 0.51 0.64

053 0.4 0.13 0.89 0.90 092 | 096 016 002 | 00 | 0I5 035 0.48 0.51 0.56 067

MS CIVIL, INC
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THE PINES AT FOREST MEADOWS FIL. NOS. 1-6

PRELIMINARY/FINAL DRAINAGE REPORT

(Area Drainage Summary)

From Area Runoff Coefficient Summary OVERLAND STREET / CHANNEL FLOW Time of Travel (T ,) INTENSITY * TOTAL FLOWS
BASIN 'l;AOlfl'EAAL Cs Cons Cs Length Height Te Length Slope Velocity T, TOTAL CHECK Is Lo Qs Qi
(Acres) Foam DM Table 5-1 a7 [1i/] (min) ) (%) @.q) (min) {min) {min) (In/h_L _(in/hﬂ (c.fs, ("'IE‘")
A 0.31 0.08 0.35 0.08 30 1 72 260 3.1% 35 1.2 84 11.6 44 74 0.1 0.8
B 0.63 0.83 0.91 0.83 0 0 0.0 120 1.9% 2.8 0.7 5.0 10.7 5.2 8.7 2.7 5.0
G 0.35 0.83 0.91 0.83 20 1 13 360 1.9% 28 22 5.0 12.1 52 8.7 15 28
C1 0.2¢ 0.84 0.92 0.84 0 0 0.0 360 1.9% 28 22 5.0 12.0 52 8.7 13 2.3
D 0.20 0.86 0.93 0.86 20 2 1.0 280 25% 3.2 15 50 11.7 52 8.7 0.9 1.6
E 1.96 0.82 0.90 0.82 80 2] 36 760 1.2% 22 5.8 9.3 147 4.2 7.1 68 2.5
F 0.72 0.73 0.83 0.73 20 2] 155 760 1.2% 22 538 7.3 143 4.6 Ly 24 4.5
G 0.38 0.08 0.35 0.08 180 6 17.6 0 1.5% 24 0.0 17.6 11.0 33 5.5 0.l 0.7
H 0.45 0.84 0.92 0.84 50 2 22 170 35% 17 0.8 5.0 12 5.2 87 2.0 3.6
I 0.32 0.52 0.68 0.52 50 2 5.0 160 3.5% 3.7 0.7 57 11.2 5.0 8.4 6.8 18
J 0.45 0.85 0.92 0.85 50 2 22 170 3.5% 37 0.8 5.0 1.2 5.2 3.7 2.9 3.6
K 0.41 0.84 0.92 0.84 50 2 22 180 3.5% 3.7 0.8 5.0 11.3 52 8.7 18 3.3
L 0.70 0.86 0.93 0.86 50 2 20 245 15% 37 1.1 5.0 116 52 8.7 3.1 57
M 0.33 0.82 0.90 0.82 30 1 1.9 260 3.0% 3.5 13 5.0 11.6 52 8.7 14 26
N 0.56 0.87 0.94 0.87 30 1 16 260 3.0% 35 1.3 50 11.6 52 8.7 2.5 4.6
0 0.73 0.84 0.92 0.84 80 2 3.2 300 1.5% 24 2.0 53 12.1 5.1 8.6 3.2 5.8
P 0.74 0.84 0.92 0.84 50 2 Ayt 260 3.0% 3.5 12 5.0 11.7 5.2 8.7 3.2 3.9
0 1.80 0.39 0.58 0.39 200 12 10.6 360 1.0% 2.0 3.0 13.6 13.1 3.7 6.1 2.3 57
R 0.37 0.34 0.55 0.34 70 2 8.6 150 4.0% 4.0 0.6 9.2 1.2 4.3 74i) 0.5 i4
5 0.45 0.85 0.92 0.85 50 2 22 150 2.5% 32 0.8 5.0 111 5.2 8.7 2.0 3.6
T 0.32 0.51 0.87 0.51 30 1 4.1 150 2.5% 32 08 5.0 1L0 52 8.7 0.8 18
U 0.46 0.83 0.91 0.83 50 2 23 150 2.5% 32 0.8 5.0 11.1 5.2 8.7 2.0 3.6
MS CIVIL, INC.
3/23/2017
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THE PINES AT FOREST MEADOWS FIL. NOS. 1-6

PRELIMINARY/FINAL DRAINAGE REPORT

(Area Drainage Summary)

From Area Runoff Coefficient Summary OVERLAND STREET / CHANNEL FLOW Time of Travel (T ,) INTENSITY * TOTAL FLOWS
BASIN 'I:;RTEAAL Cs Ciwo Cs Length Height Te Length Slope Velocity T, TOTAL CHECK I Tioo Qs QU
(M From DCM Table 3-1 [ri} 7] (min) [/} (%) js) (min) (min) (min) (in/hr) (in/hr) (ﬂs.) (c.‘.s.z
| 4 0.32 0.52 0.68 0.52 30 H 4.1 150 25% 3.2 0.8 5.0 11.0 9.2 8.7 0.9 19
W 0.48 0.85 0.92 0.85 50 2 2.2 150 2.5% 32 0.8 5.0 11.1 52 8.7 20 3.7
X 0.15 0.51 0.67 0.51 20 1 3.0 120 2.5% a2 06 50 10.8 5.2 87 04 8.9
} 4 0.53 0.82 0.90 0.82 20 1 1.4 504 2.4% 31 2.7 5.0 12.9 52 8.7 2.3 4.2
ZzZ 0.94 0.85 0.93 0.86 50 2 21 740 1.6% 20 6.2 8.2 144 44 7.4 3.6 6.5
PK-1 6.68 0.19 0.43 0.19 180 1 28.3 610 4.5% 4.2 24 30.7 14.4 2.4 4.1 3.1 119
PK-2 1.08 0.25 0.47 0.25 40 45 4.6 184 1.0% 29 1.5 6.2 11.2 49 Rt 13 4.2
AA 1.49 0.82 0.90 0.82 75 2 33 550 1.6% 2.5 3.6 6.9 13.5 4.7 7.9 5.8 106
BB 1.02 0.82 0.90 0.82 S0 1 30 350 6% 2.5 3.6 6.6 133 4.7 8.0 40 73
CcC 0.30 0.75 0.85 0.75 75 1.5 4.6 95 1.0% 2.0 0.8 54 10.9 5.1 8.5 11 22
DD 0.37 0.85 0.92 0.85 50 1 2% 230 1.0% 2.0 1.9 5.0 11.6 5.2 8.7 1.6 3.0
EE 0.64 0.85 0.92 0.85 50 1 2.1 350 1.0% 2.0 29 5.6 12.2 5.0 8.4 2.7 3.0
Fr 1.19 0.65 0.78 0.65 170 6.5 72 260 1.0% 20 22 9.3 124 4.2 71 3.3 6.6
GG 0.78 0.86 0.93 0.86 50 1 2.6 220 1.7% 2.6 14 50 115 52 8.7 34 6.1
HH 0.68 0.84 0.91 0.84 50 1 23 360 1.0% 2.0 3.0 58 123 4.9 8.3 28 5.1
¥/ 4 0.45 0.69 0.80 0.69 40 1 3.7 210 1.2% 22 16 5.3 114 5.1 8.6 L6 3.1
JJ 0.36 0.87 0.94 0.87 50 1 24 180 2.0% 238 11 5.0 11.3 552 8.7 L6 2.9
KK1 1.18 0.29 0.51 0.29 50 1 8.7 430 1.0% 2.0 3.6 123 12.7 38 64 13 3.8
KK2 4.44 0.18 0.43 0.19 120 15 17.7 525 1.7% 2,6 34 210 136 5.7 6.2 3.1 11.§
KK3 2.83 0.08 0.35 0.08 50 10 5.1 350 2.3% 3.0 1.9 7.1 12.2 47 78 11 77
08-1 1.35 0.48 0.64 0.48 100 2 9.5 490 3.2% 3.6 23 11.8 133 3.9 6.5 2.5 5.7
0S8-2 2.05 0.47 0.64 0.47 100 2 9.6 695 1.4% 2.4 49 14.5 14.4 3.6 6.0 3.4 7.8
0S-3 0.34 0.51 0.87 0.51 100 4 7.1 115 2.6% 3.2 0.6 2.7 11.2 4.5 7.6 0.8 1.7
*h assume a minimum travel time of 5 minutes. Calculated by: CMN

MS CIVIL, INC.

Drainage Calcs Full Site (03-03-17).xls

Date: 3/7/2017
Checked by: VAS
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THE PINES AT FOREST MEADOWS FIL. NOS. 1-6
PRELIMINARY/FINAL DRAINAGE REPORT
(Basin Routing Summary)

e _———
Time of Travel (T,)

From Area Lnaff Cogffslent Summary OVERLAND PIPE / CHANNEL FLOW INTENSITY * | TOTAL FLOWS
DESIGNPOINT |  CONTRIBUTING BASINS CAs | CAuo | C; | Length | Height | Tc Longth | Slope | Velocty | T, TOTAL I I Qs Qo COMMENTS
[11/] (/1] (min) [7//] %) gzs) (min) {o1in) (in/hr) Mrz feLs) (cfs)
1 A,B,R 0€7 s fas 30 ! 72 260 2% 15 12 84 14 74 3.9 6.5 JAREAINLET
2 EF 213 236 0.82 80 2 3.6 760 1.2% 22 5.8 7.3 4.6 7.7 928 18.3 |12 SUMP INLET
24 C,D, G 049 664 | 082 20 1 13 260 19% 28 22 5.3 sdl S8 2.5 5.3 |12 AT GRADE INLET
3 CLHLJ 117 1.31 0.83 20 1 13 360 1.9% 2.8 22 5.0 52 8.7 6.1 11.4 |12 AT GRADE INLET
45 KL Y 139 151 {082 €0 2 26 40 12% 22 sy 73 A2 “f1l 5.9 10.7 12 AT GRADE INLET
6 P,Q 124 161 | 6.83 50 2 22 170 3.5% 3.7 0.8 5.0 52 8.7 6.4 13.9 ]12' AT GRADE INLET
7 M, N, 0,7 214 237 | 086 80 2 32 200 15% 24 20 65 4.3 50 104 19.0 |8 SUMP INLET
260 3.0% k¥ 13
8 s 038 042 | 085 5.0 52 8.7 2.0 3.6 |4 SUMP INLET
9 T n16 021 051 50 5.2 47 0.5 1.9 |JAREA INLET
10 U 038 042 | 083 50 52 B7 2.0 3.6 |4 SUMP INLET
11 v 017 0322 | 052 =0 52 6. 0.9 1.9 )AREA INLET
12 w 039 042 | 0485 5.0 52 8.7 2.0 3.7 |4'SuMPINLET
4 PK-2, PR7, PR21, PR22 10.40 11.67 60 4y 22 50.9 910 JrOND1
(POND 1)
15 X, PK-1, 0§8-1 2.00 386 25.0 28 16 55 17.8 60" RCP CULVERT
Pond 1 Outlet 0.6 116
Total 61 29.4
MS CIVIL, INC.
Drainage Cales Full Site (03-03-17).xls Page 1 of 2
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PRELIMINARY/FINAL DRAINAGE REPORT

THE PINES AT FOREST MEADOWS FIL. NOS. 1-6

(Basin Routing Summary)
From Area Runajj Cogly.cient Swummary OVERLAND PIPE / CHANNEL FLOW Time of Travel (T,) | INTENSITY * | TOTAL FLOWS
DESIGNPOINT |  CONTRIBUTING BASINS CA¢ CAjo § Cs | Length | Height | Tc Length { Slope | Veloeity | T, TOTAL Is [ Qs Qoo COMMENTS
@ Eiﬂ @ (!2 @ (i) M’— ‘fn/hrz ﬂn/hr! (r,‘.s.g (r. (.&!
16 GG, FF 143 162 60 HEA 21 (7] 115 19 6 5.6 10.7 |12 SUMP INLET
17 HH 0.57 0.62 58 49 83 2.8 5.1 |8'SUMP INLET
18 DD, EE 0.46 094 70 1.0% 2.0 0.6 62 44 3.1 4.2 7.6 |8 SUMP INLET
19 cc. 0.54 0.62 260 1.0% 20 22 7.6 4.5 16 24 4.7 |4 SUMP INLET
20 AA.BB 201 2.7 66 41 8.0 2.8 18.1 |16'SUMP INLET
21 fij 031 033 5.0 52 8.7 L6 2.9 4 SUMP INLET
22 KK1 034 059 123 e 6.4 L3 3.8 [AREA INLET
23 PR 33A (KK2), PR 33B 6.96 8.92 13.0 37 63 26.0 55.9 |roND2
(POND 2)
24 KK3, 08-2 119 230 140 36 6.1 43 14.0 54" RCP CULVERT
Pond 2 Outlei 0.4 8.0
Total 47 22.0
Calculated by: CMN
Date: 3/7/2017
Checked by: VAS
MS CIVIL, INC.
Drainage Cales Full Site (03-03-17).xls Page 2 of 2
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THE PINES AT FOREST MEADOWS FIL. NOS. 1-6
PRELIMINARY/FINAL DRAINAGE REPORT
(Storm Sewer Routing Summary)

Intensity™ Flow

1 DP2 1.65 | 1.36 73 46 7.7 7.6 10.5

2 —1:1;3 1.14 I 1.06 50 52 8.7 5.9 9.2

3 _-1;2, DP3 e 279 242 3 6.1 4.9 82 13.6 19.7
j 4 o Drz.;m 0.49 N mwo.64 57 50 8.4 “—é..5 5.3_ ...... I
N 5 PIPE 3, PIPE 4 3.28 3.06 6.1 49 82 16.0 25,0

6 DP1 0.67 1 0.88 8.4 44 _7—.4 3.0 6.5

7 PIPE §, PIPE 6 3.96 3.94 7.0 47 78 18.5 30.8_ =

8 o DP5 o 6'.;9 - 575_ 9.3 4.£ ol 7.1 i 2.»9“ 5.4__ 1

9 DP4,DP 5 139 151 ._«9.3 42 ] 7.1 3.9 10.7

10 PIPE 9, DP 12 1.78 - 1.93 ] 9.3 42 7.1 7.5 13.7

11 DP6 1.12 1.05 5.0 52 8.7 5.8 9.1 &
2 | oeoer | 33 342 6.5 3 | 80 158 27.4
I 13 NOT USED LE
r 14 NOT USED - ]
T 15 _ rlpf-lo. PIPE 12 5.08 535 6.7 4.7 79 24.0 42.5 i

76 DP 1-1"“___ 017 0.22 50 52 “87 | 0.9 L9

MS CIVIL CONSULTANTS, INC Page 1 of 2 3/23/2017



THE PINES AT FOREST MEADOWS FIL. NOS. 1-6
PRELIMINARY/FINAL DRAINAGE REPORT
(Storm Sewer Routing Summary)

Intensity* Flow
PIPE 5 fs%:r:ibgt;n;fints qug;a:ent qu;w;laent Max;r:um 3 1100 0, @ 100
17 PIPE 16, PIPE 15 5.25 5.57 6.7 4.7 79 24.8 44.2
1 | o o | oe | so | s2 | 7 20 36
-"-"'—“I;'“‘—“‘ [T | ;l;’F 18, ;;;’_!, 17 3 5.63 i 5;1; 6.8 -_4 7 1 7_9 26.5 47.3
20 ;)P9 0.16 0..21 _ 5.0 ‘ 52 8.7 0.8 L9
21 PIPE 19, 1:1;1;;0 i 5 79 i _6.20 (;9_ 4" I _7 9 e 27.1 48.8
2z | o | e | e | so | sz | s | 20 | 15
23 | ronp1OUTFALL e 0.6 1.6 |
2 | oes | s | e | us | s | e | s | 17 |
s | oemems | a0 1 2 | us 39 66 7.8 148
2 | wem | em | om | so | s2 | a1 | 16 | 20
[ 27 DP 18 ().;6 0 ‘; __6.2 49 —; 4.2 7.6
N ;8_ Bl DP19 - _ __(T54 0.62 7.6_ 4.5 7.6 “—“2:;—— 4.7
—-2-9 i PR 27, PR 28 P WIA;(-)__ N “___1 .;—4 - _76 R 4 ;5_ 9= ;7.6-‘ 6.4 ] ";“ ;
2 o wen | 20 | 2w | e | a1 | s 9.8 181
31 [ mwemm | s | sm | e [ 45 76 15.8 29.2
——“;5 al PR 25, PR 26, PR 31 5.77 6.40 9.0 4.3 7.2 24.7 46.1 N
33 3 DP 2;)_- ol 0.34 —;59 123 3.8 64 1.3 3.8
334 o PR32, PR33 6.11 77.00. 10.0 4.1 6.9 25.2 485—_
338 BASIN KK2 0.85 192 13 6_ B 33 _ 62 3.7 1.8
34 N POND 2 OUTFALL o 0.4 8.0
* Intensity equations assume a minimum travel time of 5 minutes. Caiculated by: CMN
DP - Design Point FB- Flow By from Design Point Date: 3/7/2017
EX - Existing Design Point INT- Intercepted Flow from Design Point Checked by: VAS

MS CIVIL CONSULTANTS, INC

Page 2 of 2
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THE PINES AT FOREST MEADOWS FIL. NOS. 1-6
EXISTING DRAINAGE CALCULATIONS
(Area Runoff Coefficient Summary)

STREETS / DEVELOPED OVERLAND / DEVELOPED OVERLAND / UNDEVELOPED WEIGHTED
TOTAL | TOTAL l
BASIN | AREA [ AREA | ,ppa Cs Cin AREA Cs | Cwe | AREA Cs Cin Cs Cino
(SF) (Acres) {Acres) (Acres) (Acres)
EX-A 177964 4,09 .38 0.90 096 0.00 0.00 0.00 3.71 0.11 0.38 0.18 0.43
EX-B 23764 0.55 0.00 0.90 0.96 0.00 0.00 0.00 0.55 0.11 0.38 0.11 0.38
EX-C 597017 13.71 0.60 0.90 0.96 0.00 0.00 ! 0.00 13.11 0.11 i 038 0.14 0.41
EX-D 865987 10.88 0.00 0.90 0.96 0.00 0.00 : 0.00 19.88 0.11 | 0.38 0.11 0.38
0S-1 59085 1.36 0.65 0.90 0.96 0.00 0.00 : 0.00 0.71 0.11 i 0.38 0.49 0.66
0S-2 87648 2.01 0.97 0.90 0.96 0.00 0.00 f 0.00 1.04 0.11 0.38 0.49 0.66
0S-3 16302 0.37 018 090 0.96 0.00 0.00 i 0.00 0.19 0.11 0.38 0.49 0.66
MS CIVIL, INC
Existing Drainage Calcs.xls Page 1 of 1
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THE PINES AT FOREST MEADOWS FIL. NOS. 1-6

EXISTING DRAINAGE CALCULATIONS
(Area Drainage Summary)

From Area Runoff Coefficient Summary OVERLAND STREET / CHANNEL FLOW Time of Travel (T ) INTENSITY * TOTAL FLOWS
BASIN T‘ ouTlEAAL‘ Cs Cise Cs Length Helght Te Length Slope Velocity T, TOTAL Is Lion Qs Qioo
(Acres) [/1/] () (min) () (%) ) (min) (min) (in/hr) (in/hr) fc.fs.) fefs)
EX-A 4.09 0.18 0.43 0.18 120 3.0 134 550 3.2% 1.8 5.1 185 32 54 24 2.5
EX-B 0.55 0.11 0.38 0.11 100 4.0 11.3 115 6.0% 24 0.8 12.1 38 6.5 0.2 13
EX-C 13.71 0.14 0.41 0.14 130 25 142 910 43% 2.1 73 215 30 50 59 27.8
EX-D 19.88 0.11 0.38 0.11 130 4.0 14.1 865 2.7% 1.6 88 228 29 49 6.3 36.6
0S-1 1.36 0.49 0.66 0.49 100 20 38 490 2% 18 4.6 13.3 7 6.2 24 55
0§-2 201 0.49 0.66 0.49 100 2.0 8.7 695 1.4% 1.2 9.8 18.5 32 5.4 3.2 7.1
085-3 0.37 0.49 0.68 0.49 100 4.0 7.0 s 2.6% 1.6 1.2 3.2 44 T4 0.8 18
Calculated by: CMN
Date: 3/8/2017
Checked by: VAS
MS CIVIL, INC.
Existing Drainage Cales.xls Page 1 of 2 3/23/2017



THE PINES AT FOREST MEADOWS FIL. NOS. 1-6
EXISTING DRAINAGE CALCULATIONS
(Basin Routing Summary)

———————
From Area Runaff Coaffi<iznt Summary OVERLAND PIPE / CHANNEL FLOW Time of Travel (T,) § INTENSITY* | TOTAL FLOWS
DESIGNPOINT |  CONTRIBUTING BASINS CAs | CAwe | € | Leogth | Height | Tc Leugth | Slope | Velocity | T, TOTAL Is Tioe Q« Qoo COMMENTS
in, (/] (i ‘mln! [(%.17] |_(n/hr) | {cfs) (A3
1 EX-(C, 0S-1 2.64 645 Time of Concentration from Basin EX-( 1.8 10 50 7.9 32.3 60" RCP Culvet Under Woodmen
Road
2 EX-D, 0OS-2 317 888 [ 013 140 4 147 1300 2.0% 14 153 30.0 2.5 42 7.9 37.0 Is4" RCP Culvert Under Woodmen
Road
2 EX-A 075 177 Time of Concentration from Basin EX-A 18.5 32 54 24 925
4 EX-B, 083 0.24 045 “Time of Concemtration from Basin 05-3 82 44 74 1.1 34
Calculated by: CMN
Date: 3/8/2017
Checked by: VAS
MS CIVIL, INC.
Page ! of |

Existing Drainage Cales.xls
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HYDRAULIC CALCULATIONS



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

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

Project: FOREST MEADOWS SOUTH - FILING NOS. 1-6

Inlet ID: Area Inlet 1

Maximum Allowable Width for Spread Behind Curb
Side Slope Behind Curb (leave blank for no conveyance credit behind curb)
Manning's Roug' Behind Curb (typically between 0.012 and 0.020)

Height of Cieh at Gutter Flow Line

Distance from Curb Face to Street Crown

Gutter Width

Street Transverse Slope

Gutter Cross Slope (typically 2 Inches over 24 inches or 0.083 fft)

Street Longitudinai 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 Flowtine for Minor & Major Storm
low Fiow Depth at Street Crown (leave blank for no)

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

Taack =] 15.0 ft
Sancx =| 0.020 fUit
Ngack =/ 0.013

Heura =
Torown =|

NgYREET =
Minor Storm Major Storm
T =| 12.0 | 12.0 Ift
A =[ 12.0 | 12.0 Jinches

r r check = yes

Minor Storm Major Storm
Qaow =| SUMP | SUMP Im

UD-inlet_v4.03 - DP1.xIs, Area inlet 1

2/10/2017, 3:16 PM



r INLET IN A SUMP OR SAG LOCATION l

4——Lo(C)——

MINOR MAJOR
| coorTwecC Grate =] Type= CO0T Type G Grate
Local Depression (additional to continuous gutter depression 'a’ from '‘Q-Allow’) Bioom = 12.00 12.00 Inches
Number of Unit inlets (Grate or Curb Opening) No = 1 1
Kwater Depth at Flowiine (outside of local depresslon) Ponding Depth = 12.0 12.0 inches
Grate Information MINOR MAJOR [~ Owerride Depths
fLength of a Urit Grate L, (G)= 2.00 2.00 Jrest
Width of a Unit Grate Wa= 2.00 2.0 ‘[fee!
JArea Opening Ratio for a Grate (typical values 0.15-0.90) Ao = 0.70 (.70
fClogging Factor for a Single Grate (typlcal value 0.50 - 0.70) C{G)= 050 050
{Grate Weir Coefficient (typicat value 2.15 - 3,80) Cw (G)= 2.41 241
Grate Orifice Coefficient (typical vaiue 0.60 - 0.80) G, (G)= 0.67 057
fICurb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L (C)= N/A NiA Jfeet
Height of Vertical Curb Opening in Inches Hyen = N/A N’A inches
Height of Curb Orifice Throat in Inches Hirout = N/A NIA inches
l Angle of Throat (see USDCM Figure ST-5) Theta = N/A NIA degrees
Side Width for Depression Pan (typicaily the gutter width of 2 feet) Wp= N/A N/ feet
IClogging Factor for a Singie Curb Opening (typical value 0.10) Ci(C)= N/A N/A
ICurb Opening Weir Coefficlent (typical value 2.3-3.7) C.(C)= N/A MA
jCurb Opening Orifice Coefficient (typical value 0.60 - 0.70) G, (C)= N/A N/A
MINOR MAJOR
domts = 1.830 1830 |t
Depth for Curb Opening Weir Equation = N/A N/A ft
Combination Iniet Performance Reduction Factor for Long Inlets RFgombination = N/A N/A
Curb Opening Performance Reduction Factor for Long Inlets RFoyn = N/A N/A
Grated Inlet Performance Reduction Factor for Long Inlets RFame = 1.00 1.00
MINOR MAJOR
Total inlet Interception Capacity (assumes clogged condition) Q,= 10.2 10.2 cfs
jiniet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Qreacrequrep = 3.0 6.5 cfs

UD-Inlet_v4.03 - DP1.xls, Area iInlet 1 2/10/2017, 3:16 PM



I ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm) I
{Based on Regulated Criterla for Maximum Allowable Flow Depth and 5 d

Project: FOREST MEADOWS SOUTH - FILING NO§_.r 1-6
Inlet ID: INLET DP2
1 Taacx Tcao )
l T, T [
S w i T 7
g STREET
. Oz = CROWN
8- R
-] /

Maximum Allowable Width for Spread Behind Curb Tanck =| 8.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Speok = 0.020 fift
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) N 0.013

Helght of Curb at Gutier Flow Line Houra =
Distance from Curb Face to Street Crown Torown =
Gutter Width -
Street Transverse Slope Sy =
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 fUft) =
Street Longitudinal Stope - Enter 0 for sump condition =

Manning's Roughness for Streat Section (typically between 0.012 and 0.020) NgyrReer =:

Minor Storm Major Storm
Max, Allowable Spread for Minor & Major Storm Twax ={ 14,0 1 14.0 |

[Max. Allowable Depth at Gutter Flowtine for Minor & Major Storm Auaax ={ 4.4 | 79 |inches

Allow Flow Depth at Street Crown (leave blank for no) r WV check = yes
MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Aliowable Capacity Is based on Depth Criterion Qupow lI 13.5 | 48.7 |cfs

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
ajor storm max. allowable capacity GOOD - greater than the design flow given on sheet "Inlot Management’

UD-inlet_v4.03 - DP2 AT GRADE xls, INLET DP2 3/9/2017, 3:37 PM



i INLET ON A CONTINUOUS GRADE |

p—-Ls (c)—;r

. MINOR MAJOR
| | Colorado Springs D-10-R | Type= Colorao Spings D10R
lLocal Depression (additional to continuous gutter depression 'a") ocaL = 4,0 4.0 inches
Total Number of Units In the Inlet (Grate cr Curb Opening) No= 1 1
Length of a Single Unit Inlet (Grate or Curb Opening) = 12.00 12.00 It
Idth of a Unit Grate (cannot be greater than W, Gutter Width) W, =| N/A N/A e
fogging Factor for a Single Unit Grate (typical min. value = 0.5) CrG= N/A N/A
gging Factor for a Single Unit Gurb Opening (typical min. value = 0.1) = 0.10 .10
Stree lics: O ) g Stree MINOR MAJOR
Totat Inlet Interception Capacity Q= 7.6 10.5 cfs
otal Inlet Carry-Over Flow (flow bypassing Inlet) Q, =] ?;'27 7.8 cfs
Capture Percentag .= C% =] 78 57 %

UD-Inlet_v4.03 - DP2 AT GRADE.xis, INLET DP2 3/9/2017, 3:37 PM



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

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

Project: FOREST MEADOWS SOUTH - FILING NOS. 1-6
Inlet ID: SUMP INLET DP2A

Maximum Allowable Width for Spread Behind Curb Teack = 15.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb} Saack = 0.020 fi/ét
(l ing's Rough Behind Curb (typically between 0.012 and 0.020) Neack =| 0.013

Height of Curb at Gutter Flow Line

Distance from Curb Face to Street Crown

Gutter Width

Street Transverse Slope

Gutter Cross Siope (typically 2 inches over 24 inches or 0.083 fUit)

Street Longitudinal Slope - Enter 0 for sump condition

Marning's Roughness for Street Section (typically between 0.012 and 0.020)

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm Thaax ={ 11.8 | 1.8 |t
lMax, Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax =] 6.0 { 6.0 Jinches
[Allow Fiow Depth at Street Crown (leave blank for no) r~ r~ check = yes
Maximum Capa 32 based ahle Spread Minor Storm Major Storm
Water Depth without Gutter Depression (Eq. ST-2) y=| 2.84 2.84 Inches
Vertical Depth between Gutter Lip and Gutter Fiowline (usually 27) dg =| 0.8 0.8 inches
Gutter Depression (dg - (W * S, * 12)) a= 0.53 0.63 inches
Iwaher Depth at Gutter Flowline d= 3.47 347 inches
Spread for D outside the Gutter Section W (T - W) Tx= 11.0 11.0 ft
WGuﬂer Fiow to Design Flow Ratio by FHWA HEC-22 method (Eq. 8T-7) Eo= 0.205 0.205
Discharge outside the Gutter Sectior W, carried In Section Ty Qy =] 0.0 0.0 cfs
{Discharge within the Gutter Section W (Qy - Q) = 0.0 0.0 cfs
Discharge Behind the Curb (e.g., sidewaik, driveways, & lawns) Qpack = 0.0 0.0 cfs
iMaxlmum Flow Based On Allowable Spread Qr = SUMP SUMP cfs
Flow Veloclty within the Gutter Seciion = 0.0 0.0 |fps
V*d Product: Flow Velocity times Gutier Flowline Depth vid= 0.0 0.0 —l

Maximum i Minor Storm Major Storm
eoretical Water Spread Tru =| 22.4 224 |ft

T Spread for Discharge outside the Gutter Section W (T - W) TxTh | 21.6 21.6 ft
Guiter Fiow to Design Fiow Ratio by FHWA HEC-22 method (Eq. ST-7) Eo= 0.105 0.105
eoretical Discharge outside the Gutier Section W, carried in Section Txty Qxw = 0.0 0.0 cfs

Actual Discharge outside the Gutter Section W, (imited by distance Terown) Qx =] 0.0 0.0 cfs
Discharge within the Gutter Section W (Q - Qx) = 0.0 0.0 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) Qaack = 0.0 0.0 cfs
Total Discharge for Major & Minor Storm (Pre-Safety Factor) = 0.0 0.0 cfs
Average Flow Velocity Within the Gutter Section = 0.0 0.0 fps
[V*d Product: Flow Velocity Times Gutter Flowling Depth Vid= 0.0 0.0

lope-Based Depth Safety Reduction Factor for Major & Minor (d > 6") Siorm R = SUMP SUMP

lax Flow Based on Allowable Depth (Safety Factor Applled) Qq = SUMP SuUMP cfs
[Resultant Flow Depth at Gutter Flowline (Safety Factor Applied) = inches
Resultant Fiow Depth at Street Crown (Safety Factor Appiied) derown =| inches

HMINDR STORM Allowable Capacity s based on Depth Criterion Minar Storm Major Storm

MAJOR STORM Allowable Capacity is based on Depth Criterion Quiow =| SUMP | SUMP Icfs

UD-inlet_v4.03 - DP2A.xls, SUMP INLET DP2A

2/10/2017, 3:14 PM



| INLET IN A SUMP OR SAG LOCATION |

H-Curb

| Colorado Springs D-10-R K — I::ﬁ:?r:m e x:\.;%R

Local Depression (additianal to continuous gutter depression 'a’ from ‘Q-Allow’) Bocal = 4.00 4.00 Inches
INumber of Unit Inlets (Grate or Curb Cpening) No = 1 1
'Water Depth at Flowline (outside of local depression) Ponding Depth = 8.0 8.0 inches
Grate Information MINOR MAJOR ¥ Owerride Depths
Length of a Unit Grate L.(G)= N/A NIA Jfoet
Width of a Unit Grate Wo = NIA N/A feet

rea Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N'A
|Clogging Factor for a Single Grate (typical value 0.50 - 0.70) C(G) = N/A N/A
Grate Weir Goefficient (typical value 2.15 - 3.60) Cy (G)= N/A N
Grate Orifice Coefficient (typical value 0.60 - 0.80) C,(G)= NIA N/A

urb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L(C)= 12.00 12.00 foet
Height of Vertical Curb Opening in Inches Hyen = 8.00 £.00 inches
Height of Curb Orifice Throat in Inches Hywoat = 8.00 .00 inches

rgle of Throat (see USDCM Figure ST-5) Theta = 81.00 51.00 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wy = 0.83 0.5 fest
Clogging Factor for a Single Curts Opening (typical value 0.10) Ci(C)= 0.10 0.10
[Curb Opening Weir Coefiiclent (typical value 2.3-3.7) Cu(C)= 3.60 3.60

urb Opening Orifice Coefficient (typical value 0.60 - 0.70) C.(C)= 0.67 0.67

MINOR MAJOR
Depth for Grate Midwidth Oarma = N/A N/A ft
Depth for Curb Opening Welr Equation = 0.60 0.60 | [
|Combination Injet Performance Reduction Factor for Long Inlets RF combinstion = 0.75 .75
Curb Opening Performance Reduction Factor for Long Inlets RFcus = 0.97 .97
(Grated Inlet Performance Reduction Factor for Long Inlets RFgpmie = N/A N/A
MINOR MAJOR

Total Inlet interception Capacity (assumes clogged condition) Q,= 20.7 20.7 cfs
inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q peak REQUIRED = 5.3 18.1 cfs

UD-Inlet_v4.03 - DP2A.xis, SUMP INLET DP2A 2/10/2017, 3:14 PM



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

j_ ased on Regulated Criteria for Maximum Allowabie Fl Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Project: FOREST MEADOWS SOUTH - FILING NOS. 1-6

inlet ID: —_INLET DP3

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - areater than the design flow given on sheet inlet Management'

" seEr
CROWN

Maxlmum Allowable Wldih for Spread Behlnd Curb Tanck = 8.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Mlaack =‘ 0.013
Helght of Curb at Gutter Flow Line
Distance from Curb Face to Street Crown
Gutter Width
Street Transverse Slope
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 Liviii]
Street Longitudinal Slope - Enter 0 for sump condition
Manning's Roughness for Street Section (typically between 0.012 and 0.020)

Minor Storm Major Storm
Max. Aliowable Spread for Minor & Malor Storm Taax =] 14.0 1 140 it
[Max. Allowable Depth at Gutter Flowline for Minor & Malor Storm duax =| 4.4 | 7.9 Jinches
Allow Flow Depth at Street Crown (leave blank for no) r V check = yes
MINOR STORM Allowable Gapaclty Is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity Is based on Depth Criterion Qatiow 8.7 59.1 cfs

UD-Inlet_v4.03 - DP3.xis, iNLET DP3

3/8/2017, 3:45 PM



{ INLET ON A CONTINUOUS GRADE H

Lo (C)—

T
{ Colorado Springs D-10-R = Type = ’g':;’m & Soree x_:“o'_f
Local Depression (additional to continuous gutter depression ‘a) = 4.0 4.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1
Length of a Single Unit Inlet (Grate or Curb Opening) = 12.00 12.00 |ft
fwidth of a Unit Grate (cannot be greater than W, Gutter Width) W, =] N/A N/2 1
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) = N/A N/A
iClogging X ical min. value = 0.1) =| 0.10 0.10
S MINOR MAJOR
Qm 59 9.2 cfs
Q= 0.6 5.0 cfs
C% = 91 65 %

UD-Inlet_v4.03 - DP3.xlg, INLET DP3 3/9/2017, 3:45 PM



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

. {Based on Regulated Criteria for Maximum Allowable Flow D and Spread|
Project: FOREST MEADOWS SOUTH - FILING NOS. 1-6

Inlet ID: INLET DP4

Maximum Allcwable Width for Spread Behind Curb Teox=| 80  |n

Ide Slope Behind Curb (leave blank for no conveyance credit behind curb) Saack = 0.020 it
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Neack =‘ 0.013
Height of Curb at Gutter Flow Line Hevrs =
Distance from Curb Face to Street Crown Terown =
Gutter Width -
Street Transverse Slope Sx=
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ftift) =
Street Longitudinal Slope - Enter 0 for sump condition So=
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NeTREET =|

Minor Storm Major Storm

[Max. Allowable Spread for Minor & Major Storm Tx=[ 140 | 140  |f
[Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Shax =| 4.4 | 7.9 finches
Allow Flow Depth at Street Crown (leave blank for no) r 14 check = yes

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity Is based on Depth Criterion Qaiiow =| 8.1 I 522 Icl's
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet Inlet Management'
[Malor storm max. allowable capacity GOOD - greater than the deslgn flow given on sheet 'Inlet Management’

UD-Inlet_v4.03 - DP4.xls, INLET DP4 3/9/2017, 3:52 PM



[ INLET ON A CONTINUOUS GRADE |

PR 1Y (o S—

H-Ver

-./’E(G)/’h

“MINOR MAJOR
| Colorade Springs D-10R = Type = Cokorado Spings D-10°R
fLocal Depression (additional to continuous gutter depression 'a") 80caL = 4.0 4.0 inches
‘otal Number of Units in the Inlet (Grate or Curb Opening) No = 1 1
jLength of a Single Unit Inlet (Grate or Curb Opening) = 12.00 12.00 |t
iwidth of a Unit Grate (cannot be greater than W, Gutter Width) W, = N/A MA ft
jClogging Factor for a Single Unit Grate (typical min. value = 0.5) CrG= N/A N/A
ypical min. value = 0.1} E,—C =| 0.10 0.10
5 MINOR MAJOR
Q=) 5.5 798 cfs
Tetal Intet Carry-Over Flow (flow bypassing Inlet) Q.= 0.4 28 cfs
Capture Percentage = Q,/Q, C% =| 93 74 %

UD-Inlet_v4.03 - DP4.xs, INLET DP4 3/9/2017, 3:52 PM



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

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

Preject: FOREST MEADOWS SOUTH - FILING NOS. 1-6

Infet (D: INLET DP5
]

[Maximum Allowable Width for Spread Behind Curb Taok=| 80 |t
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Saack =‘ 0.020 Tt
Manning's Roughness Behind Curb (typlcally between 0.012 and 0.020) Reack = 0.013

Height of Gurb at Gutter Flow Line

Distance from Curb Face to Street Crown

Gutter Width

treet Transverse Slope

utter 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)

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm Thuax =| 14,0 | 140 |t

Max. Allowable Depth at Gutter Flowiine for Minor & Major Storm dux=] . 44 1 7.9 |inches
Allow Flow Depth at Street Crown (leave blank for no) r =4 check = yes

MINOR STORM Allowable Capaclty is based on Spread Criterion Minor Storm Major Storm

OR STORM Allowable Capacity Is based on Depth Criterion Quiow -l 8.1 | 52.2 ||:fs
Minor storm max. allowable capacity GOOD - greater than the design flow glven on sheet 'Inlet Management’
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet "Inlet Management'

UD-inlet_v4.03 - DP5.xs, INLET DP5

3/9/2017, 3:51 PM



| INLET ON A CONTINUOUS GRADE 1

—Lo (C)——y

—_—
-f”rfr(a),"

T —
| Colorado Springs D-10-R =i Type= —%—%

Local Depression (addltional to continuous gutter depression ‘a’) T 4.0 4.0 inches

‘otal Number of Unlis In the Inlet (Grate or Curb Opening) No = 1 1
Length of a Single Unlt Inlet (Grate or Curb Opening) L= 12.00 12.00 | L

idth of a Unit Grate (cannot be greater than W, Gutter Width) o = N/A N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) = N/A N/A

ical min. value = 0.1) = 0.10 0.10
lics: OK - @ < Allowable Strect Capacity' MINOR MAJOR

Total Inlet interception Capacity Q= 5.5 79 cfs
Total Inlet Carry-Over Flow (fiow bypassing inlet) Q= 0.4 238 cfs
C: re Percentage = = C% = 9_37 74 %

UD-inlet_v4.03 - DP5.xls, INLET DP5 3/9/2017, 3:51 PM



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

—_— —
{Based on Regulated Criteria for Maximum Allowable Flow D and Spread|

Project: FOREST MEADOWS SOUTH - FILING NOS. 1-6

Iniet ID: iNLET DP6

" 3 ter data In the b
Maximum Allowable Width for Spread Thack = 8.0 ft
Slide Slope Behind Curb (leave blank for no conveyancs credit behind curb) Sgack = 0.020 ftift
Manning’s F Behind Curb bety 0.012 and 0.020) Neack = 0.013

Height of Curb at Gutter Flow Line

IDistance from Curb Face to Strect Crown

i Gutter Width

Strest Transverse Slope

fGutter Cross Slope (typically 2 inches over 24 inches or 0.083 fuft)

fStreet Longitudinal Slope - Enter 0 for sump condition

Manning's Roughness for Street Section (typically between 0.012 and 0.020)

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Thax =| 14.0 | 14.0 Iﬂ

Max. Allowable Depth at Gutter Flowiine for Minor & Major Storm Oypax =| 4.4 | 7.9 1inches
jAllow Flow Depth at Street Crown (leave blank for no) r |4 check = yes

{MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Depth Criterion Qgiow =r 8.1 52,2 1::15
finor storm max. allowable capacity GOOD - greater than the design flow given on gheet ‘Inlet Management'
or storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

UD-Inlet_v4.03 - DP8.xIs, INLET DP6 3/9/2017, 3:58 PM



| INLET ON A CONTINUOUS GRADE

— —_—
| Colorado Springs D-10R -] Type= '::':‘?:do g [':‘1‘;‘{:
Local Depression (additional to continuous gutter depression 'a’) AocaL = 4.0 4.0 inches
otal Number of Uniis in the Inlet (Grate or Curb Opening) No =] 1 1
Length of a Single Unit Inlet (Grate or Curb Opening) L= 12.00 12.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) W, =] N/A N'A ft
Clogging Factor for a Single Unit Grate (typical min. vaiue = 0.5) = N/A N/A
0.1) CrC = 0.10 0.10
MINOR MAJOR
‘otal Inlet Imemapﬂon Capacity Q= 5.8 9.1 cfs
Total Inlet Carry-Over Flow (flow bypassing Inlet) Q, = 0.6 4.8 cfs
[Capture Percentag ) C% = 91 65 %

UD-Inlet_v4.03 - DP6.xs, INLET DP8

3/9/2017, 3:58 PM



I ALLOWABLE CAPACITY FOR ONE-HALF OF STREET {Minor & Major Storm) '
{Based on Regulated Criterla for Maximum Allowable Flow Depth and S| read)

Project: FOREST MEADOWS SOUTH - FILING NOS. 1-6
Inlet ID: SUMP INLET 7

id
Maximum Allowable Width for Spread Behind Curb Toack = 15.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Saaci =| 0.020 ftift
A ‘s F Behind Curb (typically between 0.012 and 0.020) Nesck = 0.013

Helght of Curb at Gutter Flow Line

Distance from Curb Face to Street Crown

Gutter Widih

Street Transverse Slope

Gutter Cross Siope (typically 2 inches over 24 Inches or 0.083 fi/ft)

Street Longitudinal Slope - Enter 0 for sump condition

[Manning's Roughness for Street Section (typically between 0.012 and 0.020)

Minor Storm Major Storm
iMax. Allowable Spread for Minor & Maior Storm Thnx =] 11.8 | 11.8 |t
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm O =] 6.0 | 6.0 [inches
Allow Fiow Depth st Street Crown (leave blank for no) r r check = yes
EMINOR STORM Allowable Gapacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity Is based on Depth Criterion Quitow =| SUMP I SUMP |¢fs

UD-Iniet_v4.03 - DP7.xds, SUMP INLET 7 210/2017, 3:12 PM



[ INLET IN A SUMP OR SAG LOCATION ]

F——Lo (C)——

Design Information {in| MINOR MAJOR
%ype of Inlet | Colorado Springs D-10-R = Type=[ Golorado Spiings D-T0-R
Local Depression (additional to continuous gutter depression 'a’ from '‘Q-Allow'} = 4.00 4.00 inches
Number of Unit Inlets (Grate or Curb Opening) = 2 2
Water Depth at Flowline (outside of loca! depression) Ponding Depth = 8.0 8.0 inches
Grate Information MINOR MAJOR ¥ Override Depths
Length of a Unit Grate L (G)= N/A N/A Ifeet
Width of a Unit Grate o = N/A N4 fest
|Area Opening Ratio for a Grate (typical values 0.15-0.90) Ao = N/A 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)= NIA N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co(G)= N/A NA
urb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L(C)= 8.00 5.00 feet
Helght of Vertical Curb Opening in Inches n= 8.00 8.00 inches
Height of Curb Crifice Throat in Inches = 8.00 8.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta= 81.00 81.00 degrees
!Sids Width for Depression Pan (typically the gutter width of 2 fest) W, = 0.83 .63 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) G (€)= 3.60 .60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) C,(C)= 0.67 0.67
MINOR MAJOR
Depth for Grate Midwidth [ P—— N/A N/A |ﬂ
Depth for Curb Opening Weir Equation [ 0.60 0.60 ft
Cs Iniet Per Reduction Factor for Long Inlets RF combination =| 0.75 0.75
Curb Opening Performance Reduction Factor for Long Inlets RFeuws = 0.89 0.89
(Grated Iniet Performance Reduction Factor for Long Inlets RFgrte = N/A N/A
MINOR MAJOR
Total Inlet interception Capacity (assumes clogged condition) Q.= 2741 274 cfs
inlet Ca 13 GOOD for Minor and Major Storms(>Q PEAK) Q pEAK REQURED = 11.0 23.8 cfs

UD-Inlet_v4.03 - DP7.xls, SUMP INLET 7 2/10/2017, 3:12 PM



I ALLOWABLE CAPACITY FOR ONE-HALF OF STREET {Minor & Major Storm) H

Bfasod on Regulated Criteria for Maximum Allowabie Fiovw Depth and Spread|
Project: FOREST MEADOWS SOUTH - FILING NOS. 1-6
Inlet ID: Sump Infet 8
Tonowy |
T T |
% ]
__b:l_//\
= B
—
Maximum Allowable Width for Spread Behind Curb Tanek = 15.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Saack = 0.020 fft
n a's | Behind Curb (typically between 0.012 and 0.020) Nasck = 0.013
Height of Curb at Gutter Flow Line Heups =|
Distance from Curb Face to Street Crown Terown =
Gutter Width W=
Street Transverse Slope Sx=
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ftft) =
Street Longitudinal Slope - Enter 0 for sump condition Sg =
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET b
Minor Storm Major Storm
[Max. Allowable Spread for Minor & Major Storm Thaax =] 11.8 | 11.8 It
!Max_ Allowable Depth at Gutter Flowline for Minor & Major Starm e =] 6.0 | 6.0 Jinches
|Allow Flow Depth at Street Crown (leave blank for no) |~ vV check = yes
MINGR STORM Aliowable Capacity is based on Depth Criterion Minor Storm Major Storm
qMMOR STORM Aliowable Capacity is based on Depth Criterion Qupow =| SUMP I SUMP Icfs

UD-Inlet_v4.03 - DP8.xis, Sump Inlst 8 2/10/2017, 3:11 PM



| INLET IN A SUMP OR SAG LOCATION 1

f—Lo(C)——r

H-Curb

| Colorado Springs D-10-R | Type= '::';‘:S:m Soes ;‘_:;_ORR
Local Depression (additional to continuous gutter depression ‘a’ from ‘Q-Allow’) Blocal = 4.00 4.00 inches
Number of Unit Inlets (Grate or Gurb Opening) No= 1 1
Water Depth at Flowline (outside of Iocal depression) Ponding Depth = 6.0 6.0 inches
Grate Information MINOR MAJOR ¥ Owerride Depths
Length of a Unit Grate L (@)= N/A N/A [feet
Width of a Unit Grate W, = N/A N/A feet
rea Opening Ratlo for a Grate (typical values 0.15-0.90) Ao = N/A A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) G (G)= N/A N/A
Grate Weir Coafiicient (typlcal value 2.15 - 3.60) Cu (G)= NA N/A
rate Orifice Coefficient (typical value 0.60 - 0.80) C.(G)= N/A Ni2
urb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Le(C)= 4.00 4.00 feet
Height of Vertical Curb Opening in Inches Hen = B.OT ©.00 inches
Helght of Curb Orifice Throat In Inches = 8.00 8.09 inches
ngle of Throat (see USDCM Figure ST-5) Theta= 81.00 31.00 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) W, = 0.83 0.43 feet
Clogging Factor for a Single Curb Opening (ypical value 0.10) Gi(C)= 0.10 0.10
Curb Opening Welr Coefficient (typical value 2.3-3.7) Cy(C)= 3.60 3.60
urb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co(C) = 0.67 0.67
MINOR MAJOR
Depth for Grate Midwidth dote = N/A N/A Iit
Depth for Curb Opening Weir Equation [ 0.43 0.43 ft
G ion Inlet Per R on Factor for Long Intets RFombiration = .85 0.85
Curb Opening Performance Reduction Factor for Long Inlets RFeun = .00 1.00
Grated !nlet Performance Reduction Factor for Long Inlets RFgme = N/A N/A
MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Q.= 4.9 49 cfs
Intet Capacity IS GOOD for Minor and Major Storms{>Q PEAK) Qpeax REQURED =) 2.0 3.6 cfs
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I ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

{Based on Regulated Criteria for Maximum Allowable How Depth and Spread)
Project: FOREST MEADOWS SOUTH - FILING NOS. 1-6
Inlet ID: Sump Inlet 9
L Tucx Tonoey |
| o

ttor Geo

pome d blue cells,
fMiaximum Allowable Width for Spread Behind Curb Toack = 15.0 ft

Side Slape Behind Curb (leave blank for no conveyance credit behind curb) Sgack = 0.020 Ut
A 0's Behind Curb ( between 0.012 and 0.020) ipack =‘ 0.013
|Height of Curb at Gutter Flow Line Heurs =
Distance from Curb Face to Street Crown Terown =
Gutter Width =
fStreet Transverse Slope Sx=
{Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 fuft) Sw =
§Street Longitudinal Slope - Enter O for sump condition So =
[Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET =|
Minor Storm Miajor Storm
Max. Aflowable Spread for Minor & Major Storm Twx= 118 | 1.8 it
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm A =| 6.0 1 6.0 {inches
fAllow Flow Depth at Street Crown (leave blank for no) r r check = yes
— _—
aximum Capac Sty 58 able Sp Minor Storm Malor Storm
Water Depth without Gutter Depression (Eq. ST-2) y= 2.83 2.83 inches
Vertical Depth between Gutter Lip and Gutler Fiowling (usually 2%) dc = 2.0 20 inches
Gutter Depression (dg - (W * S, * 12)) a= 1.51 1.51 inches
Water Depth at Gutter Flowline d= 4.34 4.34 inches
Aliowable Spread for Discharge outside the Gutter Section W (T - w) Tx = 9.8 9.8 ft
(Gutter Flow to Design Fiow Ratio by FHWA HEC-22 method (Eq. ST-7) Eo = 0.499 0.499
Discharge outside the Gutter Section W, carried in Section Ty =| 0.0 0.0 cfs
Discharge within the Gutter Section W (Qy - Qy) Qu = 0.0 0.0 cfs
Discharge Behind the Curb (.., sidewalk, driveways, & lawns) Qgack = 0.0 0.0 cfs
Maximum Flow Based On Alfowable Spread =) SUMP SUMP cfs
Flow Velocity within the Gutter Section V= 0.0 0.0 fps
v*d Product: Flow Velocity fimes Gutter Flowline Depth vid=| 0.0 0.0 1
Minor Storm Malor Storm
Theoretical Water Spread Tm s 18.7 18.7 |t
(! Spread for DI 'ge outside the Gutter Section W (T - W) Txm = 16.7 16.7 it
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) Eo= 0.318 0.318
Theoretical Discharge outside the Gutter Section W, camied in Section Txth Qxri= 0.0 0.0 cfs
Actual Discharge outside the Gutter Section W, (limited by distance Tcrown) Qx= 0.0 0.0 cfs
Discharge within the Gutter Section W (Qq - Qy) = 0.0 0.0 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) = 0.0 0.0 cfs
[Total Discharge for Major & Minor Storm (Pre-Safety Factor) Q= 0.0 0.0 cfs
Average Flow Velocity Within the Gutter Section = 0.0 0.0 Tps
V*d Product: Flow Velocity Times Gutter Flowline Depth Vid =] 0.0 0.0
Slope-Based Depth Safety Reduction Factor for Major & Minor {d > 67) Storm R=| SUMP SUMP
luax Flow Based on Allowable Depth (Safety Factor Applied) Q= SUMP SUMP cfs
Resultant Flow Depth at Gutter Flowilne (Safety Factor Applied) = inches
Resultant Fiow Depth at Street Crown (Safety Factor Applied) dorown =| Inches
MINOR STORM Allowable Capacity Is based on Depth Criterfon Minor Storm Major Storm
MAJOR STORM Allowable Capaclty is based on Depth Criterion Qaitow =| SUMP | SUMP Icfs
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| INLET IN A SUMP OR SAG LOCATION 1

4——Lo (C)—x

Ineslgn Information {input) MINOR MAJOR
Typs of Inlet | CDOT Type C Grate = Type = TOOT Type G Grale
Local Depression (aditional to continuous gutter depression 'a’ from 'Q-Allow’) Buocel = 6.00 6.00 Inches
Number of Unit Inlets (Grate or Curb Opening) No= 1 1
Water Depth at Flowline (outside of local depression) Ponding Depth = 8.0 6.0 inches
Grate Information MINOR MAJOR W Override Depths
Length of a Unit Grate L (G)= 292 202 Ifeet
Width of a Unit Grate W, = 2.00 250 feet
Area Opening Ratio for a Grate (typical values 0.15-0.90) Ao = 0.70 0.70
Clogging Factor for a Single Grate (typicat value 0.50 - 0.70) G (G)= 0.50 0.50
[Grate Weir Coefficient (typical value 2.15 - 3.60) Cy (G) = 241 241
| Grate Orifice Coefficient (typical value 0.60 - 0.80) Co(G)= 0.67 0.67
ICurb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L (C) = N/A NiA— [feet
Helght of Vertical Curb Opening In Inches Hyer = N/A MA Inches
Height of Curb Orifice Throat In Inches Hiwont = N/A N/A inches
Angle of Throat (see USDCM Figure ST-5) Theta= N/A N/A degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) W= N/A KA qfeet
Clagging Factor for a Single Curb Opening (typical value 0.10) Ci(C)= N/A NI/A
Curb Opening Weir Coefiicent (typlcal value 2.3-3.7) Cu(C)= N/A NI/
urb Opening Orifice Coefficlent (typical value 0.60 - 0.70) C,(C) = N/A NiF.
MINOR MAJOR
Depth for Grate Midwidth Aaraie = 0.667 0.667 ft
Depth for Curb Opening Weir Equation [ N/A N/A ft
[Combination Inlet Performance Reduction Factor for Long Inlets RFcombination = N/A N/A
Curb Opening Performance Reduction Factor for Long Inlsts RFcun = N/A N/A
(Grated Inlet Performance Reduction Factor for Long Inlets RFgmie = 0.95 0.95
MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Q,= 3.6 3.6 cfs
Inlet Capacity IS GOOD for Minor and Major Storms{>Q PEAK) Q peAx REQUIRED = 0.8 1.9 cfs
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ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

{Based on Regulated Criteria for Maximum Allowable Fiow D and §,
Project: . FOREST MEADOWS SOUTH - FILING NOS. 18
Infet ID: — Sump Inlet 10
d

Maximum Allowable Width for Spread Behind Curb Taack = 15.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Saack =] 0.020 1iid

M 'S 4] Behind Curb (¢ b 0.012 and 0.020) Dasck ': 0.013

Height of Curb at Gutter Flow Line

Distance from Curb Face to Strest Crown

Gutter Width

Street Transverse Slope

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

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Thax =| 11.8 | 11.8 Ift
[Max. Allowable Depth at Gutter Flowtine for Minor & Major Storm Oyax =[ 6.0 | 6.0 [inches
Allow Flow Depth at Street Crown (leave blank for no) r r check = yes
iMIMOR STORM Allowable Capacity is based on Depth Criterion

Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qopow =| SUMP ! SUMP |cfs

UD-Inlet_v4.03 - DP10.xis, Sump Inlet 10
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B INLET IN A SUMP OR SAG LOCATION 1

f——Lo (C)——

.Design information {input)

" MINOR MAJOR
Type of Inlet || Colorado Springs D-10-R =l Type =[Colorado Springs D-T0-R
Local Depression (additional to continuous gutter depression 'a’ from ‘Q-Aliow’) Biocal = 4.00 4.00 inches
Number of Unit Inlets (Grate or Curb Opening) No =| 1 1
| Water Depth at Flowline (outside of local depressian) Ponding Depth = 6.0 6.0 inches
!_Grm Information MINOR MAJOR ¥ Oworride Depths
Length of a Urit Grate L (G)= N/A N [feet
Width of a Unit Grate Wo= N/A /A foet
Area Opening Ratio for a Grate (typical values 0.15-0.90) Actia = N/A NIA
[Clogging Factor for a Single Grate (typical value 0.50 - (.70) Ci(G) = N/A N/A
Grate Weir Ccefficient (typical value 2.15 - 3.60) Cw (G)= N/A N'A
Grate Orifice Ceefficient (typical value 0.60 - 0.80) C.(G)= N/A N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L(C)= 4.00 400 |eet
Helght of Vertical Curb Opening in Inches = 8.00 8.00 inches
Height of Curb Orifice Throat in inches Hious = 8.00 .00 inches
ngle of Throat (see USDCM Figure ST-5) Theta = 81.00 61.00 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp= 0.83 0.:3 feet
logging Factor for a Single Curb Opening (typical value 0.10) Ci(C)= 0.10 0.10
Curb Opening Welr Coefficient (typical value 2.3-3.7) Cu(C)= 3.60 3.60
[Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Cy(C)= 0.67 0.67
MINOR MAJOR
Depth for Grate Midwidth Aormte = N/A N/A it
Depth for Curb Opening Weir Equation = 0.43 0.43 ft
Ci Iniet Per F Factor for Long Inlets RF combination =| 0.85 0.85
Curb Opening Performance Reduction Factor for Long Inlets RFoub = 1,00 1.00
Grated Iniet Performance Reduction Factor for Long Iniets RFgmie = N/A N/A
MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Q,= 4.9 49 cfs
Elnlet CE“H IS GOOD for Minor and Mior Stormﬂ>0 PEAK) Q pea REQUIRED = 2.0 3.6 cfs
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ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

e ————————— —
{Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Project: FOREST MEADOWS SQUTH - FILING NOS. 1-3
Inlet ID: Sump Infet 11
]
" smeEr
CROWN
id
[Maximum Aliowable Width for Spread Behind Curb Tenck= 150 it
Side Slope Behind Curb {leave blank for no conveyance credit behind curb) Snack = 0.020 fiit
Manning's 38 Behind Curh ( bety 0.012 and 0.020) Npack = 0.013
Helght of Curb at Gutter Flow Ling
Distance from Curb Face to Street Crown
Gutter Width
Street Transverse Slope
utter Cross Slope (typically 2 inches over 24 inches or 0.083 ftft)
[Street Longitudinal Slope - Enter 0 for sump condition
[Manning's Roughness for Street Section (typically between 0.012 and 0.020)
Minor Storm Major Storm
Max. Allowabie Spread for Minor & Major Storm Toax =| 11.8 | 18 |ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dhaax = 6.0 | 6.0 Jinches
Allow Flow Depth at Street Crown {leave blank for no) r r~ check = yes

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

Minor Storm Major Storm
Qakow =| SUMP I SUMP Icfs

UD-Inlet_v4.03 - DP11.xls, Sump Inlet 11
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| INLET IN A SUMP OR SAG LOCATION ]

f—Llo(C)——

H-Curb

| Cotorado Springs D-10-R = Type= hg:(?:m Soigs g'_mR
Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow’) Acal = 4.00 4.0 inches
INumber of Unit Inlets (Grate or Curb Opening) No = 1 i
ater Depth: at Flowline (outside of local depresslon) Ponding Depth = 6.0 6.0 inches
Grate Information ___MINOR MAIOR [ Override Depths
Length of a Unit Grate Lo (@)= N/A NA  |feet
Width of a Unit Grale Wo= N/A N/A feet
rea Opening Ratio for a Grate (typical values 0.15-0.90) Aniio = N/A N/A
Clogging Factor for 2 Single Grate (typical value 0.50 - 0.70) Ci(G) =] N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Gy (G)= NIA MA
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co(G)= N/A M
urb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L, (C)= 4.00 400  |feot
Helght of Vertical Curb Opening in Inches = 8.00 8.00 inches
Height of Curb Orifice Throat in Inches t = 8.00 2.00 inches
ngle of Throat (see USDCM Figure ST-5) = 81.00 uv1.00 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp= 0.83 0.4 feet
Clogging Factor for a Single Curb Opening (typlcal value 0.10) Ci(C)= 0.10 0.10
urb Opening Weir Coefficlent (typical value 2.3-3.7) C.(C)= 3.60 3.60
urb Opening Orifice Coefficient (typical value 0.60 - 0.70) G, (C) = 0.67 0.67
MINOR MAJOR
Depth for Grate Midwidth [ T N/A N/A Ift
Depth for Curb Opening Weir Equation E 0.43 043 it
Combination Inlet Performance Reduction Factor for Long Inlets RFcombinstion = 0.85 0.85
Curb Opening Performance Reduction Facior for Long inlets RFeun = 1.00 1.00
rated Inlet Performance Reduction Factor for Long Iniets RFgra = N/A N/A
MINOR MAJOR
Total Infet Interception Capacity (assumes clogged condition} Q.= 49 49 cfs
inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q peax REquieD = 0.9 1.9 cfs
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| ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm) 1
{Based on Regulated Criteria for Maximum Allowable ﬁow Depth and Spread

Project: FOREST MEADOWS SOUTH - FILING NOS. 18
Inlet ID: Sump Inlet 12

1. Tk Toaow i

I Sewcx

Maximum Allowable Width for Spread Behind Curb Teek=| 150  Int
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 fUft
I 's Rough Behind Curb y D 0.012 and 0.020) NBack = 0.013

Helght of Curb at Gutter Flow Line

Distance from Curb Face to Street Crown
Gutter Width =
Street Transverse Slope =
Gutter Cross Slope (typlcaily 2 inches over 24 inches or 0.083 ftfft) =
Street Longitudinal Slope - Enter 0 for sump condition L
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET =

Minor Storm Malor Storm
Max. Allowable Spread for Minor & Major Storm Twax =f 11.8 | 18  |r

[Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Aax =| 6.0 1 6.0 |inche¢
Allow Flow Depth at Street Crown (leave blank for no) r~ r~

check = yes

MINOR STORM Allowable Capacity is based on Depth Criterion

Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Quvow =| SUMP | SUMP |cfs
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| INLET IN A SUMP OR SAG LOCATION

+—Lo(C)———

| colorado Springs D-10-R = Type = hét::m 5 ngs‘lgd—uiﬁ?ﬁ'.‘
Local Depression (additional to continuous gutter depression 'z' from '‘Q-Allow") Bocal = 4.00 4006 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1 1
Water Depth at Flowllne (outside of local depression) Ponding Depth = 6.0 6.0 inches
Grate Information MINOR MAJOR W Oweride Depths
Length of a Unit Grate Lo (G) = N/A NiA [feet
Width of a Unit Grate W, = N/A MA feet
rea Opening Ratio for a Grate (typical values 0.15-0.90} Ao = N/A N/A
logging Factor for a Single Grate (typical value 0.50 - 0.70) Gi(G)= N/A N/A
Grate Weir Cosfficient (typical value 2.15 - 3.60) Cy (G)= N/A N/A
Grate Orifice Coefficient (typical value 0.6 - 0.80) G (B)= NA N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L (C)= 4.00 400  {fest
Height of Veriical Curb Opening in Inches Hyen = 8.00 8.0 inches
Helght of Curb Orifice Throat in Inches Hwga = 8.00 ¢.00 Inches
|Angle of Throat (see USDCM Figure ST-5) = 81.00 81.00 degrees
Side Wiith for Depression Pan (typlcally the gutier width of 2 feet) Wp= 0.83 0.23 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) G (C)= 0.10 0.10
urb Opening Welr Coefficient (typical vaiue 2.3-3.7) C.(C)= 3.60 .60
Curb Opening Orifice Coefficlent (typical value 0.60 - 0.70) Co(C)= 0.67 0.67
X MINOR MAJOR
Depth for Grate Midwidth Aonts = N/A N/A It
Depth for Curb Opening Weir Equation doup =| .43 .43 ft
Ci Inlet P F ion Factor for Long Iniets RFcomblration = .85 0.85
Curb Opening Performance Reduction Factor for Long Inlets RFgyp = .00 1.00
Grated Inlet Performance Reduction Factor for Long Inlets RFgms = N/A N/A
MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Q,= 49 4.9 cfs
Iniet Capacity IS GOOD for Minor and Major Storms{>Q PEAK) Q peak rzouiReD = 2.0 3.7 cfs

UD-Inlet_v4.03 - DP12.xIs, Sump Inlet 12
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Version 4.04 Released November 2016
_— s —— =

I ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm) 1
~ (Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: Enter Your Project Name Here
Inlet ID: Sump Inlet 16

Maximum Allowable Width for Spread Behind Curb Taack =, 15.0 it
Side Slope Behind Curb (leave blank for no conveyance credit behing curb) Saack = 0.020 ftift
Manning's Behind Curb (| 0.012 and 0.020} Naack = 0.013

Height of Curb at Gutier Flow Line

Distance from Curb Face to Street Crown

Gutter Width

Street Transverse Slope

Gutter Cross Slope (typlcally 2 inches over 24 inches or 0.083 fi/ft)

treet Longitudinal Slope - Enter 0 for sump condition

lanning’s Roughness for Street Section (typically between 0.012 and 0.020)

Minor Storm Major Storm
[Max. Allowable Spread for Miror & Major Storm Towax =[ 11.8 | 11.8 It
Max. Allowabie Depth at Gutter Flowline for Minor & Major Storm dunx =| 6.0 | 6.0 linches
Allow Flow Depth at Street Crown (leave blank for no) r r check = yes
MINGR STORM Aliowable Capaclty is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qejow =I SUMP I SUMP Icfs

UD-Inlet_v4.04_DPs 16-22.xism, Sump Inlet 16
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I INLET IN A SUMP OR SAG LOCATION j
Verslon 4.04 Released November 2016

f—Lo(C)—

H-Curb

Design Info lon MINOR MAJOR

ype of Inlet || Colorado Springs D-10.R | Type=[Colorado Springs D-10-R
Local Depression (additional to continucus gutter depression ‘a* from 'Q-Allow’) Bloce) = 4.00 4.00 Inches
Number of Unit inlets (Grate or Curb Opening) No = 3 3
Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 6.0 inches
Grate Information MINOR MAJOR [~ Owerride Depths
Length of a Unit Grate L(G)= N/A N:A Jfeet
[Width of a Unit Grate W, = N/A i  Jreet
Area Opening Ratio for a Grate (typical vaiues 0.15-0.90) Armio = N/A NA
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Ci(G)= N/A N/A
Grate Weir Coefficlent (typical value 2.15 - 3.60) Cy (B)= N/A NiA

rate Orifice Coefficient (typical value 0.60 - 0.80) Co(G)= N/A NiA

urb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L(C)= 4.00 4.00 feet
Height of Vertical Curb Opening In Inches Hipn = 8.00 5.00 inches
Height of Curb Orifice Throat in Inches Hinvont = 8.00 L inches
|Angle of Throat (see USDCM Figure ST-5) Theta = 81.00 51,00 Jdegrees
Side Width for Depression Pan (typicaliy the gutter width of 2 foet) Wy = 0.83 0.0% feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Ci{(C)= 0.10 0.10
Curb Opening Weir Coefficient (typical vaiue 2.3-3.7) Cu(C)= 3.60 3.6u
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) C.(C)= 0.67 0.57

MINOR MAJOR
Depth for Grate Midwidth daraw = N/A N/A Iﬂ
Depth for Curb Opening Weir Equation down = 0.43 0.43 ft
Ci Inlet Perf 1 Factor for Long Inlets RFcombineton = 0.57 .57
Curb Opening Performance Reduction Factor for Long Inlets RFcun = 0.87 .87
Grated Iniat Performance Reduction Factor for Long Inlets RFgrate = N/A N/A
MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Q,= 13.8 13.8 cfs
inlet Ca; 1S GOOD for Minor and Major Storms(>Q PEAK Q peax REQUIRED = 5.6 10.7 cfs
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Version 4.04 Released November 2016
e —_—

| ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm) 1
(?asod on Regulated Criteria for Maximum Allowable Fiow Depth and Spread)
Project: Enter Your Project Name Here
Intet ID: Sump Inlet 17

Maximum Allowable Width for Spread 8ehind Curb Tanck = 15.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Saack =| 0.020
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Naack =: 0.013
Height of Curb at Gutter Flow Line Hoyrs = 6.00 inches
Distance from Curb Face to Strest Crown Torown = 11.8 ft
Gutter Width = 0.83 ft
Street Transverse Slope Sy = 0.200 fUft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 fyft) L 0.083 fuift
Street Longitudinal Slope - Enter 0 for sump condition So= 0.000 fit
Manning’s Roughness for Street Section (typically between 0.012 and 0.020) NgTReer = 0.013
Minor Storm Major Storm
[Max. Allowable Spread for Minor & Major Storm Thuax =[ 11.8 | 11.8 It
[Max. Allowable Depth at Gutter Fiowtine for Minor & Major Storm Guax =1 6.0 | 6.0 Jinches
Allow Flow Depth at Street Crown (leave blank for no) r r check = yes
MINOR STORM Allowabie Capacity is based on Depth Criterion Minor Storm Major Storm
%MAJOR STORM Allowable Gapacity Is based on Depth Criterion Qaow =| SUMP l SUMP |cfs

UD-Inlet_v4.04_DPs 16-22.xIsm, Sump Iniet 17

2/9/2017, 3:53 PM



[ INLET IN A SUMP OR SAG LOCATION ]
Version 4.04 Released November 2016

f——Lo (C)—t

H-Curb

Design Infor Input MINOR MAJOR
Type of Inlet | Colorado Springs D-10-R K| Type = Colorado Springs D-10-R
Local Depression (addlitional to continuous gutter depression 'a’ from ‘Q-Allow') Bhocal = 4.00 4.00 inches
Number of Unit inlets (Grate or Curb Opening) No =/ 2 2
Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 6.0 inches
Grate Information MINOR MAJOR I~ Oweride Depths
Length of a Unit Grate L.(G)= N/A N2 |feet
Width of a Unit Grate Wo= N/A N/A feet

rea Opening Ratio for a Grate (typical values 0.15-0.90) Araiio =| N/A NIA
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Ci{G)= NIA NIA
Grate Welr Coefficient (typical value 2.15 - 3.60) Cy (G)= N/A WiZ.
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co(BG)= N/A NiA
ICurb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L. (C)= 4.00 4.00 feet
Height of Vertical Curb Opening in Inches Hen = 8.00 8.00 inches
Height of Curb Orifice Throat in Inches Huwom = 8.00 8,00 inches

ngle of Throat (see USDCM Fligure ST-5) Theta = 81.00 81.¢0 degrees
Slde Width for Depression Pan (typically the gutter width of 2 feet) W= 0.83 053 feet
Clogging Factor for a Single Curb Opening (typical vaiue 0.10) Gi(C)= 0.10 0.10
(Curb Opening Weir Coefiicient (typical value 2.3-3.7) Cu(C)= 3.60 w00
(Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co(C)= 0.67 0.67

MINOR MAJOR
Oamie = N/A N/A ft

epth for Curb Opening Weir Equation deys = 0.43 0.43 ft
ICombination Inlet Performance Reduction Factor for Long Inlets RFGombination = 0.61 0.61
Curb Opening Performance Reduction Factor for Long Inlets RFgun = 1.00 1.00
Grated Inlet Performance Reduction Factor for Long Inlets RFgraie = N/A N/A

MINOR MAJOR

Total Inlet interception Capacity (assumes clogged condition) Q, = 10.5 105 cfs
Inlet Caj 1S GOOD for Minor and Major Storms({>Q PEAK) Q pea REQuiRED = 2.8 5.1 cfs

UD-Inlet_v4.04_DPs 16-22.xlsm, Sump Inlst 17 2/9/2017, 3:53 PM



Version 4.04 Released November 2016
e e —

| ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm) —|
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: Enter Your Project Name Here
Inlet ID: Sump Inlet 18
7 |
T, Tuax {
% |
—]
- STREET
CROWN
f— ‘i’
Maximum Allowable Width for Spread Behind Curb Tonck = 15.0 ft
ide Slope Behind Curb (leave blank for no conveyance credit behind curb) Saack = 0.020 it
Manning's R Behind Curb ( ly 0.012 and 0.020) Naack =‘ 0.013
Height of Curb at Gutter Flow Line
Distance from Curb Face to Street Crown
Gutter Width
Street Transverse Slope
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 fu/ft)
Street Longitudina! Slope - Enter 0 for sump condition
[Manning's Roughness for Street Section (typically between 0.012 and 0.020)
Minor Storm Major Storm
[Max. Allowable Spread for Minor & Major Storm Tax=[ 118 | 11.8 |13
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ahax ={ 6.0 | 60 Jinches
llow Flow Depth at Street Crown (leave blank for no) r r check = yes
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Ailowable Capacity Is based on Depth Criterion Quiow =l SUMP i SUMP Icfs

UD-Inlet_v4.04_DPs 16-22.xIsm, Sump Iniet 18
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l INLET IN A SUMP OR SAG LOCATION I
Version 4.04 Released November 2016

f——Lo{(C)——

MINOR M
| Colorado Springs D-10-R =] Types Cotorads Spngs D_?;_%R
Local Depression (additional to continuous gutter depression 'a’ from '‘Q-Allow’) Bocal = 4.00 4.00 Inches
[Number of Unit Inlets (Grate or Curb Opening) No= 2 z
Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 6.0 inches
Grate Information MINOR MAJOR ¥ Override Depths
Length of a Unit Grate Lo (G)= N/A HiA Jfost
Width of a Unit Grate Wo= N/A NiR [feet
rea Opening Ratio for a Grate (typical velues 0.15-0.90) Antio = N/A NA
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) C. (@)= N/A N/A
(Grate Orifice Coefficient (typical value 0.60 - 0.80) C,(G)= NIA TR
urb Opening Information MINOR MAJOR
of a Unit Curb Opening L, (C)= 4.00 +.00 feet
Helght of Vertical Curb Opening In inches Hyon = 8.00 5.09 inches
Height of Curb Orifice Throat in Inches Hiwoal = 8.00 £.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta= 81.00 81.0)
Side Width for Depression Pan (typically the gutter width of 2 feet) W= 0.63 0.3 foot
Clogging Factor for a Single Curb Opening (typical value 0.10) G (C)= 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cu(C)= 3.60 3.80
Curb Opening Orifice Coefficlent (typical value 0.60 - 0.70) GCo(C)= 0.67 $.67
MINOR MAJOR
epth for Grate Midwidth = NIA —N/A R
Depth for Curb Opening Weir Equation douwn = 0.43 0.43 ft
Combination Inlet Performance Reduction Factor for Long inlets RFcombinetion = 0.61 0.61
Curb Opening Performance Reduction Factor for Long Inlets RFus = 1.00 1.00
Grated Inlet Performance Reduction Factor for Long Inlets RFgrt = N/A N/A
MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Q= 10.5 10.5 cfs
inlet Ca) 1S GOOD for Minor and Major Storms(>Q PEAK] Q peax REQUIRED = 4.2 7.6 cfs

UD-Inlet_v4.04_DPs 16-22.xlsm, Sump Inlet 18 2/9/2017, 3:55 PM



Version 4.04 Released November 2016
—_—

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

—_— e
(Based on Regulated Criterla for Maximum Allowable Flow Depth and Spread)

Project: Enter Your Project Name Here

Inlet ID: Sump Infet 19
(]

Maximum Allowable Width for Spread Behind Curb Toack = 15.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Saack = 0.020 it
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0.013

Helght of Curb at Gutter Flow Line

Distance from Curb Face to Street Crown

Gutter Width

Street Transverse Stope

Gutter Cross Slope (typically 2 inches over 24 Iinches or 0.083 fift)

treet Longltudinal Slope - Enter 0 for sump condition

Mznning's Roughness for Street Section (typically between 0.012 and 0.020)

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tinx =] 11.8 | 118 |t
Max. Aliowable Depth at Gutter Flowiine for Minor & Major Storm dax=[ 6.0 | 6.0 |inches
liow Flow Depth at Street Crown (leave blank for no) ™ r check = yes
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Maljor Storm
MAJOR STORM Aliowable Capacity is based on Depth Criterion Quicne = SUMP Y SUMP Jets

UD-Inlet_v4.04_DPs 16-22.xism, Sump Iniet 19
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| INLET IN A SUMP OR SAG LOCATION —|
Version 4.04 Released November 2016

F——Lo (C)——y

Design information {Input) = MINOR MAJOR
Type of Inet | Colorado Springs D-10-R =] Types Colorado STngs Do R
Local Depression (additional to continuous gutter depression ‘" from ‘Q-Allow') Blacal | 4.00 4.00 inches
INumber of Unit Inlets (Grate or Curb Opening) No= 1 1
[Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 6.0 inches
|Grate Information MINOR _ MAJOR ¥ Override Depths
Length of a Unit Grate L{G)= N/A NIA [feet
Width of a Unit Grate W,= N/A MIA feet
[Area Opening Ratio for a Grate (typical values 0.15-0.90) Argio = N/A N3
(Clogging Facor for a Single Grate (typical value 0.50 - 0.70) Ci(G)= N/A N/A
Grate Weir Coefficlent (typical value 2.15 - 3.60) Cy (G) = N/A HNIA
Grate Orifice Coefficient (typical value 0.60 - 0.80) G, (G)= N/A N
Curb Opening Information MINOR MAJOR
Length of @ Unit Curb Opening L (C)= 4.00 00 feet
Height of Verticat Curb Opening in Inches Hen = 8.00 800 inches
Height of Curb Orifice Throat in Inches Hiwom = 8.00 8.0u inches
Angle of Throat (see USDCM Figure ST-5) Theta = 81.00 81.00 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) W, = 0.83 0.83 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Ci{C)= 0.10 0.10
Curb Opening Weir Coefiicient (typical value 2.3-3.7) Cu(C)= 360 5.6
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co(C)= 0.67 0.57
Low Head Performan MINOR MAJOR
Depth for Grate Midwidth daras = N/A N/A Tt
Depth for Curb Opening Weir Equation = 0.43 0.43 ft
o Inlet Per Reduction Factor for Long Inlets RF combination =| 0.85 0.85
Curb Opening Performance Reduction Factor for Long inlets RFeun = 1.00 1.00
rated Inlet Performance Reduction Factor for Long Inlets RFgnae = N/A N/A
MINCR MAJOR
Total Inlet interception Capacity (assumes clogged condition) Q.= 49 49 cfs
Inlet Capacity IS GOOD for Minor and Major Storms({>Q PEAK) Q peak REQUIRED = 24 4.7 cfs

UD-Inlet_v4.04_DPs 16-22.xlsm, Sump inlet 19 2/9/2017, 3:55 PM



Version 4.04 Released November 2016
e e e

r ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm) I
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: Enter Your Project Name Here
Inlet ID: Sump Inlet 20

Maximum Allowable Width for Spread Behind Curb Teack = 15.0 ft
Side Siope Behind Curb (leave blank for no conveyance credit behind curb) Saack = 0.020 fifft
Manning's Rougl Behind Curb (typically 6.012 and 0.020) Naack = 0.013

Height of Curb at Gutter Flow Line

Distance from Curb Face to Sireet Crown

Gutter Width

Street Transverse Slope

(Gutier Cross Slope (typically 2 inches over 24 inches or 0.083 fi/it)

Street Longitudinal Slope - Entter 0 for sump condition

[Manning's Roughness for Street Section (typlically between 0.012 and 0.020)

Minor Storm Major Storrn
Max. Allowable Spread for Minor & Major Storm Twx=] 118 | 11.8 It
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ahax =[ 6.0 | 60 [inches
llow Flow Depth at Street Crown (leave blank for no) I r check = yes
MINOR STORM Aliowahle Capacity is based on Depth Criterion Minor Siorm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaiow =| SUMP _| SUMP Ic’s

UD-Inlet_v4.04_DPs 18-22.xism, Sump Inlet 20
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l INLET IN A SUMP OR SAG LLOCATION I
Version 4.04 Released November 2016

f——Lo(C)——

MINOR M, R
| Cotorado Springs D-10-R R Type= Col(?ra o5 r@%a
Local Depression (additional to continuous gutter depression 'a’ from 'Q-Aliow’) Blocal = 4.00 AU inches
Number of Unit Inlets (Grate or Curb Opening) No= 4 4
Water Depth at Flowline (outside of local depression) Ponding Depth = 7.0 7.0 inches
(Grate Information MINOR_ MAJOR ¥ Owerride Depths
Length of a Unit Grate L. (G)= N/A NiA [feet
Width of a Unit Grate W= N/A P f fast
Area Opening Ratio for a Grate (typical values 0.15-0.90) Ao = N/A NIA
iClogging Factor for a Single Grate (typical value 0.50 - 0.70) Gi(G)= N/A N/A
Grate Welr Coefficient (typical value 2.15 - 3.60) Cy (G)= N/A NiA
IGra%s Orifice Coefficient (typical value 0.60 - 0.80) Co(G)= N/A A
‘Curb Opening Information “MINOR _ MAJOR
Length of a Unit Curb Opening L, (C)= 4.00 4.00 Jeet
Height of Vertical Curb Opening in Inches Han = 8.00 [ 9] inches
Height of Curb Orifice Throat in Inches Hitwoet = 8.00 1.09 Inches
lAngle of Throat (see USDCM Figure ST-5) Theta = 81.00 a1.00 degrees
Side Width for Depression Pan (tyically the gutter width of 2 feet) W= 0.83 0.3 feet
logging 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) Co(C)= 3.60 380
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co(C) = 0.67 0.67
MINOR MAJOR
Depth for Grate Midwidth Ograte = N/A N/A —Ift
Depth for Curb Opening Weir Equation =| 0.51 0.51 ft
C ination [nlet Per F ion Factor for Long Inlets RF¢ inibination =| 0.66 0.66
Curb Opening Performance Reduction Factor for Long Inlets RFgup = 0.84 0.84
Grated lilet Performance Reduction Factor for Long Inlets RFgme = NIA N/A
MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) B 236 236 cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) QpeakrREQURED = 9.8 18.1 cfs

UD-Inlet_v4.04_DPs 16-22.xism, Sump Inlet 20 2/9/2017, 3:58 PM



Version 4.04 Released November 2016
—_—

L ALLOWABLE CAPACITY FOR ONE-HALF OF STREET {Minor & Major Storm) ]
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: Enter Your PMM Name Here
Inlet ID: Sump Inlet 21

Maximum Allowable Width for Spread Behind Curb Taack =] 15.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Saack = 0.020 Ut
U g's Behind Curb ( between 0.012 and 0.020) Rack = 0.013
Helght of Curb at Gutter Flow Line Heurs =/

Distance from Curb Face to Street Crown Terawn =
Gutter Width W=
Street Transverse Slope Sx=
Gutter Cross Slope (typically 2 inches over 24 Inches or 0.083 fifft) =
treet Longltudinal Slope - Enter 0 for sump condition So =

Marning’s Roughness for Street Section (typically between 0.012 and 0.020) NeTReeT =:
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tex=| 118 | 11.8 It
Max. Allowable Depth at Gutter Flowline for Minar & Major Storm Ovax =| 6.0 | 60  [inches
ilow Flow Depth at Street Crown (leave biank for no) I r check = yes
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterlon Qoow =I SUMP 4 SUMP Icfs

UD-Inlet_v4.04_DPs 16-22.xism, Sump Inlet 21 2/9/2017, 3:56 PM



f INLET IN A SUMP OR SAG LOCATION |
Version 4.04 Released No 2016

f——Llo(C)——

Design Information (Input) " MINOR MAJOR
Type of Inlet | Colorado Springs D-10R = Type=[ Colorado Spings D-10-K
Local Depression (additional to continuous gutter depression 'a’ from '‘Q-Allow’) Biocal = 4.00 4.09 Inches
[Number of Unit Inlets (Grate or Curb Opening) No =| 1 3
Water Depth at Flowfine (outside of local depression) Ponding Depth = 6.0 6.0 inches
Grate Information MINOR MAJOR ¥ Owerride Depths
Length of a Unit Grate L (G)= N/A N'A |feet
[Width of a Unit Grate W, = N/A N/A feet
[Area Opening Ratio for a Grate (typical values 0.15-0.90) Antio = N/A Nij.
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Ci(G)= N/A N/A
Grate Weir Caefficient (typicai value 2.15 - 3.60) C. (G)= N/A NIA
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co(G)= N/A N/A
ICurb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L (C)= 4.00 4.00 [feet
Helght of Vertical Curb Opening in Inches Ha = 8.00 £.00 Inches
Height of Curb Orifice Throat in Inches Hivost = B.00 £.00 Inches
le of Throat (see USDCM Figure ST-5) Theta = 81.00 81.G degrees

ide Width for Depression Pan (typically the gutier width of 2 feet) W, = 0.83 0.22 feet
Clogging Factor for a Single Curb Opening (typlcal value 0.10) C(C)= 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cu(C)= 3.60 3.6u
[Curb Opening Orifice Coefficient (ypical value 0.60 - 0.70) G, (C)= 0.67 0.67

MINOR MAJOR

‘Depth for Grate Midwidth [ N/A N/A Ift
Depth for Curb Opening Weir Equation = 0.43 0.43 ft
Combination Inlet Performance Reduction Factor for Long Infets RF combination = 0.85 0.85
Curb Opening Performance Reduction Factor for Long Inlets RFcus = 1.00 1.00

rated Inlet Performance Reduction Factor for Long Inlets RFgmie = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clegged condition) b 49 49 cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK Q peAk REQUIRED 1.6 29 cfs

UD-Inlet_v4.04_DPs 16-22.xIsm, Sump Inlet 21 2/9/2017, 3:56 PM



Project:
Infet ID:

Version 4.04 Released November 2016
_ —_—

|

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

{Based on R gulated Criterla for Maximum Allowable I?I;u Depth and Spread)

Enter Your Project Name Here

Area Inlet (DP22}

Al

Maximum Allowable Width for Spread Behind Curb
Side Slope Behind Curb (leave blank for no coriveyance credit behind curb)
Manning's Roughness Behind Curb (typically between 0.012 and 0.020)

Height of Curb at Gutter Flow Line

Distance from Curb Face to Sireet Crown

Gutter Width

Street Transverse Slope

(Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 fiift)

Strest Longitudinal Slope - Enter 0 for sump cendition

Manning's Roughness for Street Section (typically between 0.012 and 0.020)

Max. Allowabie Spread for Minor & Malor Storm
Max. Allowable Depth at Gutter Fiowline fer Minor & Major Storm
Atlow Flow Depth at Street Crown (leave biank for no)

MINOR STORM Aliowable Capacity is based on Depth Criterion
IMAJOR STORM Allowable Capacity is based on Depth Criterion

Toack = 15.0 ft
Seack = 0.020 T/t
Maack =| 0.013

Minor Storm Maljor Storm

Tw=] 120 | 12.0 [t
O =| 12.0 | 120 |inches
r = check = yes

Minor Storm Major Storm
Qion = SUMP | SUMP __ Jcfs

UD-inlet_v4.04_DPs 16-22.xlsm, Area Inlet (DP22)
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I INLET IN A SUMP OR SAG LOCATION [
Version 4.04 Released November 2016

$—Lo(C)——

H-Curb

MINOR MAJOR
| cooT TypeC Grate | Tye = CoOT Ty CCrats
Local Depression (additional to continuaus gutier depression 'a' from 'Q-Allow') Bocal = 12,00 12.00 inches
Number of Unit Inlets (Grate or Curb Opening) No= 1 1
Water Depth at Flowiine (outside of local depression) Ponding Depth = 12.0 12.0 inches
Grate Information MINOR MAJOR [~ Owerride Depths
Length of a Unit Grate L. (G) =] 2.00 200 Jfeet
idth of a Unit Grate W, = 2.00 200 ffeet
Area Opening Ratio for a Grate (typical values 0.15-0.90) Ao = 0.70 (.70
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) G (@)= 0.50 0.50
Grate Weir Coefficient (typicai value 2.15 - 3.60) Cv (G) = 241 241
rate Orifice Coefficient (typical value 0.60 - 0.80) Co(G)= 0.67 0.67
ICurb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C)= N/A NIA |reet
Height of Vertical Curb Opening In Inches Hyert = N/A N/A inches
Height of Curb Orifice Throat In inches Hivoar =/ N/A NiA inches
Angle of Throat (see USDCM Figure ST-5) Theta = N/A [N degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp= N/A NiA feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Gi(C)= N/A NIA
Curb Opening Welr Coefficient (typical value 2.3-3.7) Cu(C)= N/A Nt
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co(C)= N/A N/A
Performance Redu Iculated) MINOR MAJOR
Depth for Grate Midwidth domo=[___1.830 1,830 it
Depth for Curb Opening Weir Equation dewp = N/A N/A ft
Combination Inlet Performance Reduction Factor for Long Inlets RF gombination = N/A N/A
Curb Opening Performance Reduction Factor for Long Inlets RFgub = A N/A
Grated Inlet Performance Reduction Factor for Long Inlsts RFaate = 1.00 1.00
MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Q.= 10.2 10.2 cfs
intet Ca 1S GOOD for Minor and Major Storms(>Q PEAK) Q peax REquiep = 1.3 38 cfs

UD-Inlet_v4.04_DPs 16-22.xlsm, Area Iniet (DP22) 2/9/2017, 3:57 PM
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l DETENTION BASIN STAGE-STORAGE TABLE BUILDER —l

Project: m"mnFmﬂulmFﬂuNn. 12,3,4688

Depth horement = | H [
‘Opfional Oponal
Siege-Blorego | Stage | Oveide | Length | wiin Arsa | Overide | A Voume | Volume
e m |s in i ) | renwrz) | (ecrs) ) 2
Micropool - 0.00 - - - 2 0.000 I

Selected BMP Typa=|  EDB - 100 - ~ - 20 0.000 20 0.000

Welershed Area=| 1622 |acres Mote: LIW Ratia < 1 - 290 - - - 7545 0473 9,727 0.008

Woteshed Length=| 395 & LIWRation 0.7 - 360 - - - 11900 | o025 13226 | 0304

Watarshed Blope =| _ 0033 {an - 400 - - = i3.834 0.318 25,792 0.502

Walorshed kmperviousnees =| — 74.60% | percont - 530 - - - 18544 | oaa0 40.981 0049

Percentage Hydrlogio Soil Group A= [ 1000% | pervent - 200 - - - 1780+ | 0411 6,206 1.3

Parvenige Hydrologlc Sail Group B=[— €.0% | percant = 7.00 - - - 2183 | 0504 7123 1,763

Parcaniage Hydrologlo Soll Groups D =] 6:0% | percent - 8.00 - ~ - 24900 1 0572 | 101544 | 2301

Dasired WQCV Drein Tima= [~ 400 |houne. - 0.00 - = - 27923 | 0841 | 127860 | ze¢3
Looalon for §-r Ralnlali Depths = UDFCD Desal = - . =
Wetar Quaity Copture Vohume WQCV) =] 0401 ™ Jeorehel  optional User inpu = = = .
Excess Urben Runaff Volume (EURV) =| 1558 |mcrefest  1-hr Precipitation = = = =
2yr Runolf Vouma (P1 = 1.181n) = 1001 |acrefest 13 Jinches = = = =
SyrRunoftVolume (P1 = 1.5 In) = 1374 |noreest 150 |inches ~ = - —
1097 Runoff Volume (P1 = 1.75 n.) = 1.085  |acre-feet 175 [inches — - = —
25y Runoft Vome (P1=2in) =] 2112 ecredest 200 linohes ~ = - -
507 Runafl Volume {P1= 226 In.) = | 2440 |aore-foet 225 inches = 5 = =
100-yr Runoff Volume (P1 =25t in} =} 2825 |acre-oat 251 |inches = = = —
50047 Runoff Volume (P1 = 320} = 3878 [acre-foat inohes = = = =
Approximata 2.yr Detention Volume = 1.018 | acre-foet = - — =
Approwimele 5-yr Dstention Voluma = 1,317 | acre-teat = = = =
Approsimeio 10-yr Detertion Valume =] 1617 |acrefeat = = = =
Approsdmate 25-yr Detention Volume = 1807 |ecrevost - - = -
Approvinete 50-yr Detention Vokumo < 1,040 | scre-faet = = = =
Approkimete 100-yr Delertion Vokme = 2.168_|acre-eel = = = =
Stage-Storage Calculation = - - -
Zone 1 Volume (WOCV) = 0.401 ) arreteet = = = =
Zone 2 Voms (EURV-Zone x| 1157 |acrotent E Z = =
Zone 3 Volume (100-your - Zonen 1£2)=[ 0810 |acrontont = . = 5
Tatsl Delention Basin Volume ={ 2168 | gcre-faet = — = —
itl) Surcharge Volume (18Y) = | wser ey - " = =
Witel Surcherge Depth (180) =) uear g = 5 = 5
Total Avaitabie Delention Dopth (Huw) = Loar g = = = -
Dephof Titckde Chennol (Hrc) =] waer |y = = = =
SBlope of Trickle Channel (8 =] ueer  |am =. = = =
Stopes of Msin Betin 5idee (S = vesr  {yv = = = =
Besin Lengthio-Width Refo (R, o) = weer - 3 = =
itel Surcherge Arca (A} =[ usar  pag = = = =
Surcharge Volume Longth (Ly:) = | user [y = = = =
Surcharge Voluma Witth (W) =|  user | = = = -
Depth of Basin Floor (Hygon) =|__user [ = = m =
Length of Basin Floor (Lnsonl =] __weer | = - = -
Width of Bewin Floor (Wyoorh =] weer | 03 = = .
Area of Besin Floor Pyoon) =|__tmer  |pez = = - -
Volume of Bewin Floot (Vagord =|___tmer  |nag = - = —
Depth of Main Basiin (Huw) =] wwer | = = 5 =
Langth of Main Besin (Lyga) = user [y = = = =
‘Width of Main Basin (Wyam)=|  weer | = = = _

Areaof Main Basin (A= wser  |gan = = =

Volume of Main Busin (Vi) =|__esr g = = Z =
Celoutalod Totl Baaln Volume (Vend = usar | acns.fest = = = =

UD-Detention_v3 05 POND 1.2-Prel-Finalxism, Banin V232017, 12:16 PM
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Detention Basin Outlet Structure Design

Project: The Pines at Forest M

/s Flling Noe. 1,2,3,4,58 6

Basin ID: Pond 4

. mm:[ iyl Stoge (ft) Zone Voluma {ac-ft) Outlet Type
voue) evmy | wact Zone 1 {WQLV) 3.37 0.401 Onifice Plate
Zone 2 (EURV) 6.52 1.157 Orifice Plate
W—l fane 3 (100-year) 7.71 0.610 Weir&Pipe (Restrict)
Example Zone Configuration (Retention Pond) 2168 Total
User Input: Orifice at | Outlet ( used to drain WQCV In a Filtration BMP) Calculated F for Underd
Underdrain Orifice Invert Depth =| N/A e (distance below the filtration media surface) Underdrain Orifice Area N/A 2
Underdrain Orifice Dlameter = N/A inches Underdrain Orifice Centroid =| N/A feet
User Input: Orifice Plate with one or more orifices or Efliptical Siot Weir {; lly used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate
Invert of Lowest Orlifice = 0G0 ft {relative to basin bottom at Stege = 0 ft) WQ Orifice Area per Row =| N/A ﬂ’
Depth at top of Zone using Orifice Plate = 6.52 ft (relative to basin bottom at Stage = 0 ft) Elliptical Haif-Width = N/A feet
Orifice Piate: Orifice Vertical Spacing = 2550 inches Elliptical Slot Centrold = N/A feet
Orifice Plate: Orlifice Area per Row = N/~ inches Elliptical Slot Area = N/A 2
User input: Stage and Total Area of Each Orlfice Row (numbered from lowest to highest]
2 (optional) | Row 3 (optional) | Row4 (optional) | Row5 (optional) | Row 8 {optional} | Row 7 (optional Row B {optional
Stage of Orifice Centroid (ft) 0.00 217 4.35
Orifice Area (sq. inches)| i 87 1.87 825
Row 9 (optional Row 10 {optional) | Row 11 {optional) | Raw 12 (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 Calculated Parameters for Vertical Orifice
Not Selected Not Sel Not Selected Not Selected
Invert of Vertical Orifice = N/A N/A #t (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A 2
Depth at top of Zone using Vertical Orifice =| N/A N/ ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A feet
Vertical Orifice Diameter = N/A N/A inches
User Input: Overflow Weir (Dropbox) and Grate {Flat or Sloped) Calculated Parameters for Overflow Welr
Zone 3 Weir Not Selected Zone 3 Weir Not Selected
Overflow Welr Front Edge Height, Ho =| 6.52 N/ ft {relative to basin bottom at Stage = 0 ft} Height of Grate Upper Edge, H, = 7.25 N/A feet
Overflow Weir Front Edge Length = 3.00 N/A feet Over Flow Weir Slope Length = 3.00 M/A fzet
Overflow Weir Slope =| 4.00 N/A H:V (enter zero for flat grate) Grate Open Area / 100-yr Orlfice Area = 713 N/A should be » 4
Horiz. Length of Weir Sides = 291 N/A feet Overflow Grate Open Area w/o Debris = 6.30 N/A 2
Overflow Grate Open Area % =| 70% N/A %, grate open areaftotal area Overflow Grate Open Area w/ Debris = 3.15 N/A I
Debris Clogging % = 30% N/A %
User Input: Outlet Pipe w/ Flow Restrictlon Piate (Circular Orifice, Plate, or Orifice) C d Pa for Outiet Pipe w/ Flow Plate
Zone 3 Not Sefected Zone 3 Restrictor Not Selected
Depth to Invert of Qutlet Pipe = .00 N/A ft {d below basin bottom at Stage = 0 ft) Outlet Orifice Area = 0.88 N/A 2
Qutlet Pipe Diameter = 1800 N/A Inches Outlet Orifice Centroid = 0.43 N/A feet
Restrictor Plate Height Above Pipe Invert =| 200 inches Half-Centra! Angle of Restrictor Plate on Pipe = 157 N/A radians
User Input: Emergency Spillway (Rectangular or Trapezoldal) Calculated Parameters for Spillway
Spillway Invert Stage=; 8.00 ft {refative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.67 feet
Splltway Crest Length =, 52.00 feet Stage at Top of Freeboard = 9.67 feet
Spiflway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 0.64 acres
Freebozard above Max Water Surface = 1.00 feet
Routed Hydrograph Results
Design Storm Retumn Period = WQCV EURV 2Year S Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rairfall Depth (in) = 0.53 1.07 119 1.50 1.75 2,00 2.25 2.51 3.29
Calculated Runoff Volume (acre-ft) = 0.401 1.558 1.061 1.374 1.685 2.112 2449 2.825 3.878
OPTIONAL Overide Runoff Volume (acre-ft) =
Inflow Hydrograph Velume (acre-ft) = 0.401 1.558 1.061 1.373 1.685 2,112 2,442 2.825 3.879
Predevelopment Unit Peak Flow, g (cfs/acre) = 0.00 0.00 0.00 0.01 0.02 0.24 0.49 0.79 143
Predevelopment Peak Q (cfs) = 0.0 0.0 0o 0.2 0.3 33 7.9 129 23.2
Peak inflow Q (cfs) = 12.9 50.0 34.1 4.1 54.1 67.7 787 91.0 125.4
Peak Qutflow Q (cfs) =} 0.2 0.7 0.5 0.6 0.9 5.0 10.3 116 49.8
Ratio Peak Outflow to Predevel Qs N/A N/A N/A 3.2 <8 15 43 0.9 21
S C lling Flow =] Plate Plate Plate Plate Overflow Grate 1 | Overflow Grate 1 | Overflow Grate 1 Outlet Plate 1 Spillway
Max Velocity through Grate 1 (fps} =| N/A N/A N/A N/A 0.0 0.7 15 1.7 18
Max Velocity through Grate 2 (fps) =| N/A N/A N/A _ NA N/A N/A N/A N/A N/A
Time to Draln 87% of Inflow Voiume (hours) = 3_9; 72 64 69 73 73 72 70 &6
Time to Drain 99% of Inflow Volume (hours) =| 40 77 68 74 78 79 79 78 77
Maximum Ponding Depth (ft) =| 3.29 6.37 5.20 5.95 6.63 2.16 7.48 7.92 8.38
Area at Maximum Ponding Depth (acres) = 0.28 0.45 0.39 0.41 0.47 0.31 0.54 0.57 0.60
Maximum Volume Stored (acre-ft) =| 0.381 1.495 j14 ﬁ 1.613 L@ 2.048 ﬁﬁ 2_5@




Detention Basin Outlet Structure Design
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Detention Basin Outlet Structure Design

Qutflow Hydrograph Workbook Fik

Storm Inflow Hydrographs
The user can ide the inflow hyd hs from this workboak with inflow hyd developed In a sep g
SOURCE WORKBOOK | WORKBOOK | WORKBOOK } WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK WORKBOOK | WORKBOOK
Time Interva! TIME wQcV [cfs] EURV [cfs] 2 Year [<fs] 5 Year [cfs] | 10Year[cfs] | 25 Year{cfs] | 50 Year[cfs] | 100 Year [cfs) { SO0 Year fcfs]
3.45 mmn 0:00:00 0.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00
0:03:27 0.02 0.08 0.06 0.09 0.10 0.12 0.13 017
Hydrograph 0:06:54 0.73 247 1,76 2.64 3.21 3,53 4.07 5.22
Constant 0:10:21 P74 6.29 439 6.76 8.33 .55 10.88 14.49
1.45C 0:13:48 4.83 17.24 12.08 15.35 18.53 2277 26.01 29.55 39.05
0:17:15 1413 43.62 30.49 38.79 46.88 57.70 £6.02 75.12 99.65
0:20:42 12,93 50.05 34,14 44.13 54.10 67.74 7871 90.99 12539
0:24:09 10.92 43.35 29.31 38,11 36.95 59.15 68.85 79.75 110.52
0:27:36 8.77 35.25 2374 30,95 38.21 43.25 56,19 65.100 90.30
0:31:03 7.04 28.22 19.02 24.78 30.58 33.60 193 52.02 72.10
0:34:30 5.52 22.27 14.98 19.54 24.14 30.50 35.53 4117 5714
0:37:57 43¢ 17.64 11.88 1548 1912 24.35 28.11 32.55 45.13
0:41:24 3.63 14.40 9.74 12,66 15.59 19.62 22.30 26.35 3641
0:44:51 2.58 10.50 7.05 9.21 11.3¢ 14.42 16.34 19.57 27.35
0:48:18 1.55 7.84 5.28 6.88 5 10.74 12.50 1448 20.09
0:51:45 1.34 5.5¢ 3.58 4.82 5.9 7.57 8,85 10.28 14.37
0:55:12 098 3.96 2.66 3.48 430 5.43 6.33 7.33 10.18
0:58:39 0.76 3.07 2,07 2.69 3.33 1.20 2.85 5.67 7.86
1:02:06 0.63 2.50 15§ 2.29 271 3.4z 3.7 4.59 6.35
1:05:33 0.56 221 155 1.94 2.3¢ 3.00 3.48 4.02 3.53
1:09:00 0.54 211 1.43 1.36 2.28 2.86 332 3.83 5.26
1:12:27 0.53 2.06 1.40 182 223 | 21 3.24 3.74 5.13
1:15:54 0.55 2.06 1.40 1.82 223 2.79 3.24 3.74 5.13
1:19:21 0.53 .06 140 1,82 223 278 3.24 3.74 5.13
1:22:48 0.33 i38 0.92 121 130 1.91 2.25 2.62 371
1:26:15 0.19 0.31 054 071 088 113 132 153 zi5
1:25:42 0.11 0.46 0.31 041 0951 0.65 0.76 .33 124
1:33:09 0.05 025 017 022 0.27 0.35 0.51 0.98 067
1:36:36 0.03 c.12 0.68 0.11 0.13 0.17? 0.22 0.2¢ 0.34
1:40:03 0.01 QU4 0.02 0,03 0.0 0.05 0.07 0.08 0.1
1:43:30 2.00 0.06 0.0 0.c0 0.00 0.00 0.c0 0.0 0.60
1:46:57 0.00 0.00 0.00 ued 000 0.00 0.00 0.00 Q.00
1:50:24 0.00 0.0 0.00 0.04 0.00 0.00 0.00 0.60 .00
GO
1:53:51 0.00 0.00 0.00 0.02 0.00 0.00 0.00 600 .00
1:57:18 0.00 0.00 0.00 0.0 3.00 0.00 0.00 n.00 0.00
2:00:45 0.00 0.00 [] 0.60 .00 0.00 0.t9 0.00 0.c0
2:04:12 0.00 6.00 a.co 0.00 0.00 0.09 0.0 0.00 0.00
2:07:39 0.00 0.00 0.00 0.60 0.00 0.00 0.09 0.0 0.60
2:11:06 0.0C 0,00 0,00 .00 0.00 0.60 0.00 0.00 0.00
2:14:33 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.03 0.00 |
2:18:00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 0.00 0.00
2:21:27 .00 0.00 0.00 0.00 .00 0.05 0.00 0.00 0.00
2:24:54 0.00 0.00 0.00 0.0 0.00 0.00 0.00 0.00 £.00
2:28:21 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:31:48 0.00 0.00 0.0D 0.00 2.00 o.08 0.00 0.00 8,00
2:35:15 2.00 0.00 0.00 0.00 0.0 0.00 0.00 0.00 0.00
2:38:42 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:42:09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:45:36 0.00 0.00 0.00 .00 0.00 0.00 0.00 9.0 0.00
2:49:03 0.00 0.00 0.00 0.0 0.00 0.0 0.00 0.00 0.00
2:52:30 2.00 2.00 0.00 0.00 0.00 0.60 0.00 0.00 0.00
2:55:57 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.06
2:59:24 0.04 0.00 0.00 2.00 0.00 0.00 0.00 0.50 0.00
3:02:51 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.00
3:06:18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:09:45 0.00 0.00 0.00 2,00 0.00 0.00 0.00 0,03 0.00
3:13:22 0.00 0.00 0.00 0.00 0.00 0.00 0.0n 0.00 0.00
3:16:39 0.00 0.60 0,00 0.00 0.90 0.00 0.00 0.60 0.00
3:20:06 0.00 0.00 0.00 0,00 0.00 0,00 0.c8 0.00 0.00
3:23:33 0.00 0.00 0,00 0.00 0.00 0.00 0.0 0.00 0.60
3:27:00 0.00 0.00 0.00 0.06 0.00 2.00 0.00 0.00 0.00
3:30:27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.60
3:33:54 0.00 0.00 0.00 0.00 0.00 0.90 0.60 0.0¢ 0.00
3:37:21 0.00 0.00 0.00 0.06 02.00 0.0¢ 0.00 0.00 a.c1
3:40:48 Q.00 0.00 o.00 0.06 0.00 0.00 0.00 0.00 0.00
3:44:15 0.00 0.00 2,00 0.00 0.00 0.00 0.00 0,00 0.00
3:47:42 0.00 0.0l 0.00 0.00 0.00 0.00 0.6¢ 0.00 0.00
3:51:09 0.00 0.00 0.00 2.00 0.00 0.00 o.cc 0.00 0.00
3:54:36 0.00 0.00 0.00 0.0G 0.00 0.00 0.00 0.00 0.00
3:58:03 0,00 0.00 0.00 2.00 0.00 0,00 0.60 0.00 0.00
4:01:30 0.00 0.na 0.00 0.00 0.00 0.00 0.00 2.60 0.00
4:04:57 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:08:24 0.00 0.00 0,00 0.0C 0.00 0.00 0.00 0.00 0.00




Detention Basin Outlet Structure Design

Summary Stage-Area-Volume-Discharge Relationships
The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.

The user shauki grag ly the y S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition polnts.
Stage- Storage Stage Arsa Ares Volume Vohane ‘:::L
. el i) [acres] [Re3] lach] &)

For best results, include the
stages of all grade slope

1 h (e.g. ISV and Floor)
4 from the 5-A-V table on
Sheet 'Basin'.

Also include the inverts of all
outlets (e.g. vertical orifice,
overflow grate, and splliway,
where applicable).




Weighted Percent Imperviousnes; of WO Pond 1 —“

Contributing Area "
Basins (Acres) Cs Impervious % () | (Acres)™@)
A 0.31 0.08 2 0.63
B 0.63 0.83 92 57.60
C 0.35 0.83 91 32.20
C1 0.29 0.84 93 27.30
D 0.20 0.86 95 19.00
E 1.96 0.82 a0 176.00
F 0.72 0.73 79 57.00 |
G 0.38 0.08 0 0.00
H 0.45 0.84 93 41.70
I 0.32 0.52 54 17.30
J 0.45 0.85 93 42.20
K 0.41 0.84 93 37.98
L 0.70 0.86 96 67.27
M 0.33 0.82 .91 2960 |
N 0.56 0.87 96 54.15
0 0.73 0.84 93 68.44
P 0.74 0.84 93 68.70
(/] 1.60 0.39 38 60.25
R 0.37 0.34 32 11.80
S 0.45 0.85 93 42.40
U 0.46 0.83 1 42.16 1
V 0.32 0.52 54 17.26
W 0.46 0.85 93 42.77
X 0.15 0.51 53 7.80
Y 0.53 0.82 91 48.00
Z 0.94 0.86 a5 89.00
PK-2 1.08 0.25 30 32.47
Totals 16.22 1 207.8r||
Imperviousness
of WQ Pond 1 74.5 "




FSD Pond 1

Forest Meadows South Filing No. 1-6
DRAINAGE REPORT DRAINAGE CALCULATIONS

(Pond Volume Calculation)

#N/A

Storage
Elevation SF CF AF Sum
6873.00 0.00 0
6874.00 20.00 10.00 0.00 0.00
6875.00 7,545.00 3,782.50 0.09 0.09
6876.00 11,300.00 9,422.50 0.22 0.30
6877.00 13,834.00 12,567.00 0.29 0.59
6878.00 16,544.00 15,189.00 0.35 0.94
6879.00 17,904.00 17,224.00 0.40 1.34
6880.00 21,933.00 19,918.50 0.46 1.79
6881.00 24.,909.00 23,421.00 0.54 2.33
6882.00 27,923.00 26,416.00 0.61 2.94
Total = 127.951 CF
Total = 9 Ac-ft

At Elevation 6880.89, the Storage is 2.272 Ac-ft.

MS CIVIL INC.
Pond I volume.xlsx

Calculated by: DLM

Date: 6/21/2016

Checked by:

3/13/2017
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Project: “I-lellelﬂﬂthnl.i 13,4688

Depth Incremen! i qn
- E— Optional Optional
pooL Exampls Zone Configuration {Retention Pond) Suge-Storage | Sige | Ovenide | Length | widh A | Ovarido | Area Voume | Volume
Desoription | Stageiy | (w m N | veaiir2) | (sorm)
Required Yolume Micropool - 090 - - - 2 0.000

Selected BMP Type=|  EDB - 1.00 - - -~ 20 0,000 2 0.000

Wetwshed Anni=| 1243 faores Note: L/ W Ratio <1 = 2.00 - - - 10544 | 0242 5107 0.410

Weleshed Langh =82, [ L/WRatio =07 = 860 = - - 13420 | 0.308 17280 | 0307

Waetershed Siope=[ 0015 |am - 4.00 ~ - - 1603 | 0367 | 32006 | o738

Watershed imparviausness = 80.80% Jpercent — 5.00 - - - 10991 [ 044 40602 | 1430

Parcentege Hydrologic Sl GroupA=| _ 100.0% | peroent = 6.00 -~ - - 21903 | o505 | 7004 | 1e11

Percontage Hydrologic 8ol GroupB=|  03% | parsent = 7.00 - - - e | 0572 | essas | z1%

Perconiage Hydrologic Soll Groupa CD = G0% | percent = 200 - - - 270t | oodo [ 120045 | 2ee

Deeited WQCV Drain Time = 400 |hours - 2.00 - -~ - 30600 | 0711 | 149485 | sa32
Locstion for 1-hr Reinfall Depthe = UDFCD Dafmlt = = = -
Weter Quality Ceplure Volume (WQCV) =[ 0266 Jacre-teet Override - -~ - -
Exceas Urhan Runoff Volume (EURV) =| 0854  |ecre-est  1-hr Preciitation = = - -
2.yr Runoff Voluma (P1 = 1.18in} =| 0.829 mcre-feat 410 inches - - - -
57 Runofl Voiume (P1 = 4.5in}=| 0820 |ecratost .56 [inches. - = = -
10-yr Runoff Volume (P1=1.75in)=[ ~ 1044 [ecrefeal 175 |inches. = = = -
25yt Runoff Valuma (P1 = 2in) e[ 1387 |mcretest 206 |inches = 5 = =
50-yr Runafl Volume (P1 = 225in) =| 1636 |sorsfoot 2% |inches = = = —
100-yr Runoft Valume (P1 = 261 in)= [ 1.020 |acre-feet 251 [inches - - - -
§00-yr Runoft Volume (P1 =3.20 k) =|_ 2700 [acrefest inohes = = = =
Approximate 2-yr Delantion Volume =| 0,601 |aore-teet = = = =
Approaimate 5-yr Delention Volume=|  0.702 _ [acroteet = = = -
Approximete 10-yr Detenion Volune = 059 |acre-fest = = B =
Approsimate 26-y Delention Vokume = 1130 |aore-feel =. B = =
Appreadmate S0-yr Detention Vokmo = 1222 |acre-feat = N B =
Approsimate 100y Detention Volume =~ 1398 facre-teat = = = =
Stage-8lorage Calculation = = B .
Zone 1 VoumeWCVi=[ 0260 Jacretoot = - Z =
Zona 2 Volume (EURV-Zone 1) = 0497 |acreteat = = = —
Zono 3 Vokume (100-year - Zones 18 2)=| 0442 Jaoraseat = . - =
Total Detention Beain Volume = 1300 | acrefest = - = -
Inkinl Surcharge Volume (I5V1= | usar  |pea = . . .
\nitel Surcharge Depth (18D) = wer [ = = = =
Total Avaitable Detenbion Dapth {Hua) =] user | = - B -
Depth of Trickla Chennel (Hr)= |~ wasr |y = = = B
SBlope of Trickla Channel (80 =] __ver  lapy = — = =
SBlopes of Main Besin Siden (Spe) =| e |uv — = _ =
Basin Length-to-Width Redio (Ryp) =| | uaer B = 5 = -
inkial Surcherge Area {A)=[ — wer  |pp = = = =
Surcharge Volume Length (Lo = __user [ = = = =
Surcherge Volwne Width (W)= user [ = - = =
Depth of Beain Floot {Hpooa) =] usar | = = = -
Length of Basin Floot (Lpgos) =|__ueer _|p = P - =
Width of Basin Floor (Wyood = ueer | = = = —
Areeiof Besin Floor (Auo) =|__user  [an = = = —
Vohkime of Basin Floor (Vagond =|__user _ |pag = = -
Depth of Main Bonln (Hyapd = user | = - = —
Length of Main Basin {Lyud <[ user [ = = ™ =
Width of Main Besin (Wl =] user  |p = H 5 —
Arca of Main Baoh (Auu) =|_ user  [pan = — = —
Volume of Mol Besin (Vuund =] wser | pra = ~ - —
Calculated Total Benin Volume (Ven) =|__ ustr_ |acrouiont - = = =

UD-Datantion_v3.08 Pond 2.2 xiem, Basin
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER
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Detention Basin Outlet Structure Design

Project: The Pines at Forast Meadows FIIln! Nos.1,2,3,4,588

Basin ID: JPond 2
Stage (ft) Zone Volume (ac-ft} Outlet Type
2Zone 1 (WQCV) 252 0.256 Qrifice Plate
Zone 2 (EURV) 457 0.697 Orifxe Piate
Zone 3 (100-year) 5.57 0.442 WeirBPipe (Restrict)
E Zona Config (R Pondj 1.3% Total
User Input: Orifice at Underdraln Outlet (typically used to drain WQCV in a Filtration BMP) Caleuk
Underdrain Orifice Invert Depth =| N/A ft (di below the filtration media surface) Urderdrain Orifice Area
Underdrain Orifice Diameter x| N/A Inches Underdrain Oriflce Centrold
User Input: Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCY and/or EURV in & sedimentation BMP) Calculated Paramaeters for Plate
Invert of Lowest Orifice =| 0.00 ft (relative to basln bottom at Stage = 0 ft) WQ Orifice Area per Row = N/A e
Depth at top of Zone using Orifice Plate =| 457 t {relatlve to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = ig.oc inches Efliptical Slot Centrold = N/A feet
Orifice Plate: Orifice Area per Row = N/A inches Elliptical Slot Area =| N/A 12
User input: Stage and Total Area of Each Orifice Row {(numbered from lowaest to highe
Row 1 (reguired; Row 2 (optional Row 3 (optional} Row 4 (aptional) Row 5 {optiol nal) Row 6 ional Row 7 ional Row 8 ‘omnalz
Stage of Crffice Centrakd (ft) 2.00 1.50 3.00 450
Orifice Area (sq. inches) 120 420 6.00 4.00
Row 9 (optional) Row 10 {aptional Row 11 (optional) Row 12 ional Row 13 (optional Row 14 (optionai) | Row 15 (optional Row 16 (optional)
Stage of Orifice Centrokd (ft)
Orifice Area (sq. inches)|
User Input: Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Not Selected Not Sel d Not Sel Not Sek d
Invert of Vertlcal Orifice = N/A N/A ft {relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A 2
Depth at top of Zone using Vertical Orifice =| N/A N/A ft (relative to basin bottom at Stage = 0 ft} Vertical Crifice Centrold = N/A N/A feet
Vertical Orlifice Dlameter = Nir N/A —Ilnches
User Input: Overflow Weir (Dropbox) and Grate (Flat or Sloped) Calculated for Weir
Zone 3 Weir Notsal-mdj Zone 3 Weir Not Selacted
Overflow Weir Frent Edge Height, Ho = 457 [z ft {ralative to basin bottom at Stage =0 ft) Height of Grate Upper Edge, H, = 5.30 N/A feet
Overflow Weir Front Edge Length = 2.00 N/A feet Over Flow Welr Slape Length =| 3.00 N/A feet
Overflow Weir Slope = 400 N/A H:V {enter zero for fiat grate) Grate Open Area / 100-yr Orifice Area = 7.15 N/A should be > 4
Horlz. Length af Weir Sides =| 281 N/A feet Overflow Grate Open Area w/o Debris = 4.20 N/A 12
Overflow Grate Open Area % =| 70% N/A %, grate open areaftotal area Overflow Grate Open Area w/ Debrls = 2.30 N/A 2
Debris Clogging % = 50% N/A %
User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Plate, or lar Orifice) Calculated Parameters for Qutiet Pipe w/ Flow Plate
Zone 3 Restrictor Not Selected Zone3 Not Selected
Depth to Invert of Outlet Plpe = <50 N/A ft (distance below basin bottom at Stage = 0 ft) Qutlet Orifice Area = 0.59 N/A 2
Outlet Pipe Diameter = 18.00 HiE inches Outlet Orifice Centroid = 0.32 N/A feet
Restrictor Plate Height Abave Pipe invert = 6.60 inches Half-Central Angle of Restrictor Plate on Plpe = 1.30 N/A radians
User Input: Spillway (R or Jaf) Calcuiated Parameters for Spliiway
Spiliway Invert Stages 6.00 |fl (relative to basin bottom at Stage = 0 ft) spillway Design Flow Depth=| 0.89 feet
Spitiway Crest Length = 15.00 foet Stage at Top of Freeboard =| 7.89 feet
Spiliway End Slopes = 4.00 Hv Basin Area at Top of Freeboard = 0.63 acres
Freeboard above Max Water Surface = 1.00 feet
Routed Hydrograph Results
Dasign Storm Retum Period = wacv EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfali Depth (in) =| 0.53 1.07 119 1.50 175 2.00 2.25 2.51 3.29
Calculated Runoff Volume (acre-ft) =| 0.256 0.954 0.629 0.829 1.044 1387 1635 1.920 2.708
OPTIONAL Override Runoff Volume (acre-f) =
Inflow Hydrograph Volume (acre-ft) =| 0.256 0.954 0.629 0.829 1044 1.386 1.635 1.919 2.708
Predevelopment Unit Peak Flow, q (cfe/acre) =} 0.00 0.90 0.00 0.01 0.02 0.20 0.42 0.68 123
Predevelopment Peak Q (cfs) =| 0.0 0.0 0.0 0.1 0.2 2.6 5.4 87 15.9
Peak Inflow Q (ofs) = 7.5 27.9 18.4 24.2 305 40.5 47.7 55.9
Peak Outflow Q (cfs) =| 0.1 0.4 0.3 04 0.6 35 6.9 8.0 .
Ratio Peak Outflow to Predevelopment Q =| N/A E‘A N/A 27 A 27 14 ‘i3 0.9 5 § o
C ing Flow = Plate Plate Plate Plate Overflow Grate 1 | Overflow Grate 1 | Overflow Grate 1|  Outlet Plate 1 Spillway
Max Velocity through Grate 1 (fips) =| N/A N/A N/A N/A 0.0 0.7 is 17 18
Max Velocity through Grate 2 (fps) =| N/A N/A N/A N/A N/A N/A N/A N/A N/A
Time to Drein 87% of inflow Volume (hours) =| 38 72 63 69 73 73 71 70 &7
Time to Drain 9% of Inflow Volume (hours) = 40 77 66 73 79 79 79 78 77
Maximum Ponding Depth (ft) = 247 4.46 3.62 4.15 4.67 5.16 5.45 5.81 6.43
Area at Maximum Ponding Depth (acres) =| 0.27 040 0.34 0.38 - 042 0.45 0.47 0.49 0.53
Maximum Volume Stored (acre-ft) = 0.243 4(211 0.599 % 4!)-993 1210 1.339 1.517 1.835




Detention Basin Outlet Structure Design
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Detention Basin Outlet Structure Design

Outflow Rydrograph Workbook Fil
Storm Inflow Hydrographs
The uger can override the inflow graphs from this workbook with inflow hydrograpl ina g
SOURCE | WORKBOOK | WORKBOOK | WORKBOOK | woRKBOOK | worksook | worksook | worksook | workeook | workeook
Time Interval TIME WQCV [cfs] EURV [cfs] 2Year [cfs] | SYear[cfs] | 10 Year [cfs] | 25 Year [cfs] | 50 Year[cfs) | 100 Year [cfs] | 500 Year [cfs]

3.80_min 0:00:00 0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00
0:03:48 0.01 0.05 0.03 0.04 005 0.07 0.08 0.09 0.12
Hydrograph 0:07:36 U43 145 100 1.28 158 2.63 2.34 2.69 3.57
Constant 0:11:24 1.0z 3.61 243 3.6 3.93 5.12 5.97 .93 9.51
1.316 0:15:12 2,84 9.33 671 3.1 1080 1405 16.37 1895 25.84
0:19:00 7.13 25.05 16.91 2195 27.27 35.56 4142 43.00 £5.66
0:22:48 7.51 27.88 18,42 2a.24 30.50 40.46 47,69 55.92 79.15
0:26:36 6.32 2388 15,65 20.71 25.18 34.35 4135 48.70 6933
0:30:24 5.06 19.33 1262 16.72 3120 28.33 33.65 35.69 5658
0:34:12 4.06 15.49 10.12 1341 16.99 2273 26.93 3176 45.23
0:38:00 3.18 1219 2.35 10.55 13.38 17.93 2126 25.08 35.78
0:41:48 2,51 9.65 6.30 8.35 10.60 14.20 15.84 10.86 28.50
0:45:36 210 7.94 5.21 ©.59 £.70 11.61 an 1616 2292
0:49:24 148 5.73 3.75 4.95 £.29 8.45 10.03 1185 17.00
0:53:12 112 329 %.80 3n 471 631 748 2.83 12.59
0:57:00 0.7 2.99 194 2.53 329 442 526 6.22 253
1:00:48 D56 217 141 188 238 3.19 3.78 v €37
1:04:36 0.44 1.68 .30 1.45 134 247 293 346 4393
236 138 C.90 120 i53 202 239 281 4.9¢
033 122 0.30 106 134 1.78 210 247 350
031 ii7 €77 101 128 170 2.01 236 3,33

[ETS 234 075 0.99 .25 i5h 196 3¢ 325 |
0.3t 134 [ %53 0.99 1,25 1.6€ 1.96 230 3.25
1:27:24 031 il 0.75 0.9% 125 1.3€ 196 230 3.25
1:31:12 Q15 0.78 0.8 0.64 032 111 .32 157 228
1:35:00 0il 0.44 0.28 0.38 0.48 0.5 078 0.92 133
1:38:48 6.06 025 €.16 021 027 0.37 Gat 0.53 077
1:42:36 0.03 011 cog 0.1z 015 0.20 8:2¢ 0.29 041
1:46:24 0.02 005 004 006 0.07 0.10 242 014 021
1:50:12 0.20 0.02 co1 0.02 0.02 0.03 0.04 0.05 007
1:54:00 0.00 200 000 0.00 0.00 0.60 0.0C 0.00 000
1:57:48 050 2.00 060 2.00 090 0.6 .00 0.00 0.00
2:01:36 0.00 2.00 0.50 0.00 2.00 000 3.0 .06 0.00
2:05:24 0.00 0.00 200 0.00 am 0.00 0.00 000 0.00
2:09:12 0.00 0.00 0L0 2,00 ©.00 0.00 0.00 0.00 0.00
2:13:00 0.00 0.00 050 0.00 .00 0.06 0.00 0.00 0.06
2:16:48 0.00 0.00 .50 0.00 050 0.00 0.0 000 0.00
2:20:36 000 0.00 .00 0.0 0.00 0.co 0.00 0.00 0.00
2:24:24 0.00 0.00 0.0 0.00 0.00 Q..o 0.00 0.06 0.00
2:28:12 0.20 0.0C 0.0 0.00 .00 0.00 0.00 0.00 0.00
2:32:00 0.00 0.00 0co 0.00 0.00 0.00 0.00 6.0 Q.0
2:35:48 C.00 0.00 0.00 0.06 0.00 .00 .00 0.00 0.0
2:39:36 0.00 0.06 0.0C 0.00 0.00 0.0 0.00 0.00 0.00
2:43:24 0.00 2.00 0.00 v.00 0.0 0.00 0.00 0.00 0.00
2:47:12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 066 200 0.00 D.00 2,00 0.00 0.£0
0.00 0.00 0.00 0.00 0.00 0.00 5.00 .00 0.00
0.00 2.00 .00 0.00 0.00 (o] 0.00 090 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
000 0.00 0.00 0.c0 0.00 0.00 0.0 000 0.00
0.00 .00 0,00 0.00 0.00 0,00 0.20 200 0.0
0.00 0.00 0.00 0.0 0.00 0.00 0.00 0.0 0.00
000 2.6 o.00 0,00 600 0.00 i) 0.00 0.00
000 0,00 0.00 000 0.50 0.co CO0 0.00 00
0.00 0.00 050 0.00 0.06 0.00 00D 0.00 0.00
€.00 0.00 0.00 0.00 0.0 0.00 0.00 000 200
0.00 200 090 0.00 200 0.00 250 0.00 000
0.00 2.00 0.0C 0.00 0.00 0.00 a.00 €.00 0.00
0.00 0,00 000 0,00 0.00 0.00 0.00 00 0.0
0.00 0.00 0.00 7,00 0.00 0.00 0.0 €00 0.00
0.00 0.00 000 0.00 0.00 0.00 ope 0.00 0.00
2.00 0.00 0.00 0.00 0.L0 0.00 .50 0.00 0.00
000 800 o.co 0.00 0.00 0.00 G.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 €00 000 0.00
0.00 £.00 0.00 0,00 000 0.0 000 0.00 0.00
003 3,00 0.00 0.00 0.0 0.00 000 000 0.0
0.00 .00 0.0 200 0.0 0.00 o0 000 0.00
0.00 2.00 0.00 000 0.00 0.00 0,00 0.00 0.00
0.00 2,00 00U 0.00 0.60 0.00 0.00 G.00 0.00
0.00 2,00 000 0,00 a.00 0.00 000 0.90 0.C0
0.00 .00 o.on .00 0.0 000 om 000 0.00
0.00 .00 090 2.00 0.0 0.00 00 [ 0.00
0.00 .00 040 0.00 000 0.00 [ 0.00 0.06




Detention Basin Outlet Structure Design

y Stag:
The user can create a summary $-A-V-D by entering the desired stage i

and the

of the table wil

The user should pare the S-A-V-D table fo the full S-A-V-D table In the chart o confism it captures all key transition points.
Stage - Storage Stage Area area Vohume Voluma ‘:.':u
Desaftory ] IR~ facrea] a] [ Iefs]

For best results, include the

stages of all grade slope

4 {e.g. ISV and Floor)
from the S-A-V table on
Sheet 'Basin',

Also include the inverts of all

outlets (e.g. vertical arifice,

overflow grate, and spillway,
where applicable),




Weighted Percent Imperviousness of

WO Pond 2
Contributing Area
Basins (Acres) C; Impervious % () | (Acres)*(D)
A4 1.49 0.82 95 141.92
BB 1.02 0.82 95 96.95
cc 0.30 0.75 90 27.35
DD 0.37 0.85 97 36.22
EE 0.64 0.85 97 62.30
FF 1.19 0.65 84 100.17
GG 0.76 0.86 97 73.76
HH 0.68 0.84 97 65.49
I 0.45 0.69 88 39.64
JJ 0.36 0.87 98 34.85
KK1 1.18 0.29 40 47.07
KK2 4.44 0.19 13 57.69
Totals 12.88 783.41
Imperviousness
of WQ Pond 2 60.8



Forest Meadows South Filing No. 1-6
DRAINAGE REPORT DRAINAGE CALCULATIONS

(Pond Volume Calculation)

FSD Pond 2
I Storage
Elevation SF CF AF Sum
6889.00 0.00 0
6890.00 20.00 10.00 0.00 0.00
6891.00 10,544.00 5,282.00 0.12 0.12
6892.00 13,430.00 11,987.00 0.28 0.40
6893.00 16,003.00 14,716.50 0.34 0.73
6894.00 19,191.00 17,597.00 0.40 1.14
6895.00 21,993.00 20,592.00 0.47 1.61
6896.00 24,909.00 23,451.00 0.54 2.15
6897.00 27,891.00 26,400.00 0.61 2.76
6898.00 30,989.00 29,440.00 0.68 343
Total = 149,476 CF
Total = 3.4 Ac-ft
#N/A
#N/A
Calculated by: CMN
Date: 2/8/2017
Checked by: VAS
MS CIVIL INC.

Pond 2 volume.xlsx

3/13/2017
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20 BOULDER CRESCENT, STE 110
COLORADO SPRINGS, CO 80903
(719) 955-5485
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Triangular Swale below DP22

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030
Channel Slope 0.02500 ft/ft
Left Side Slope 4.00 ftft (H:V)
Right Side Siope 4.00 fuft (H:v)
Discharge 3.80 fi¥/s
Results

Normal Depth 054 it
Flow Area 1.18 ft?
Wetted Perimeter 4.48 ft
Hydraulic Radius 0.26 ft
Top Width 4.35 ft
Critical Depth 056 ft
Critica! Slope 0.02084 ft/ft
Velocity 3.22 fis
Velocity Head .16 ft
Specific Energy 0.70 ft
Froude Number 1.09

Flow Type Supercritical

GVF Input Data

Downstream Depth 000 ft
Length 000 1t
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 it
Profile Description

Profile Headloss 000 ft
Downstream Velocity Infinity f/s
Upstream Velocity Infinity ft/s
Normal Depth 0.54
Critical Depth 0.56 ft
Channel Slope 0.02500 i/t
Critical Slope 0.02084 fft

Bentley Systems, Inc. Haestad Methods SoBaitlegEhdtwMaster V8i (SELECTseries 1) [08.11.01.03]
3/7/2017 2:55:05 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06785 USA +1-203-755-1666 Page 1 of 1
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