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PRELIMINARY/FINAL DRAINAGE REPORT FOR MIDTOWN COLLECTION AT HANNAH
RIDGE FILING NO. 3 (A Replat of Tract CC, Hannah Ridge at Feathergrass Subdivision
Filing No. 1)

DRAINAGE REPORT STATEMENT

DESIGN ENGINEER'S STATEMENT:

The attached drainage plan and report were prepared under my direction and supervision and are
correct to the best of my knowledge and belief. Said drainage report has been prepared according to
the criteria established by the County for drainage reports and said report is in conformity with the
applicable master plan of the drainage basin. | accept responsibility for any liability caused by any
negligent acts, errors, or omissions on my part in preparing this report.

Kyle R. Campbell, Colorado P.E. #29794 Date

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

Business Name: Elite Properties of America, Inc.

Date
Title:
Address: 2138 Flying Horse Club Drive

Colorado Springs, CO 80921

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

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

Conditions:
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PRELIMINARY/FINAL DRAINAGE REPORT FOR MIDTOWN COLLECTION AT HANNAH
RIDGE FILING NO. 3 (A Replat of Tract CC, Hannah Ridge at Feathergrass Subdivision
Filing No. 1)

PURPOSE

This document is the Preliminary and Final Drainage Report for Midtown Collection at Hannah Ridge
Filing No. 3. The purpose of this report is to identify cnsite and offsite drainage patterns, storm sewer,
inlet locations, and areas tributary to the site, and to safely route developed storm water runcff to
adequate detention and water quality facilities while releasing storm water at or below historic rates
and in accordance with all applicable master drainage plans. This report will discuss the proposed
storm system to be built with Filing 3 and discuss the construction details, and more specifically, the
design details of the proposed sub-regional public detention/water quality facility located within Filing
3 that will handle the treatment for this site as well as Hannah Ridge at Feathergrass Filings No. 1 & 2.

Design information for the Filing No. 3 detention/water quality facility is included in this report.

It is anticipated that an amendment to this report will be provided when the Final Plat and

Construction Drawings details are processed for review.

GENERAL DESCRIPTION

The overall Hannah Ridge at Feathergrass development is a 121.2 acre residential and commercial
district within the south half of Section 32, Township 13 South, Range 65 West of the 6™ Principal
Meridian in El Paso County, Colorado. The site is located on the west side of Akers Drive just north of
Constitution Avenue. The existing abandoned Chicago Rock Island and Pacific Railroad sits directly
north and west of the site, with Akers Drive bordering the east side and Constitution adjoining the
south side of the site. The development includes a total of 345 single-family residences that will be
developed in seven filings, as well as two small lot PUD single family developments and one
commercial parcel, Tract CC. Tract CC is now proposed for a small lot PUD single family development
which is prompting the PUD rezone and PUD site plan applications. Midtown Collection at Hannah

Ridge Filing No. 3 (Tract CC) is 7.44 acres in size and contains 42,small lot, single-family detached lots.

proposed
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The average soil condition of the entire site and tributary area to the proposed ponds reflects
Hydrologic Group “A” {Blakeland, loamy sand} as determined by the “Soil Survey of El Paso County

Area,” prepared by the National Cooperative Soil Survey (see map in Appendix).

EXISTING DRAINAGE CONDITIONS

The site is located within the Sand Creek Drainage Basin. More specifically, it is situated in the far
southeast portion of the overall Hannah Ridge at Feathergrass development. This site was previously
studied in the “Final Drainage Report for Hannah Ridge at Feathergrass Subdivision Filing No. 17, by
MVE, Inc. dated January 2014 this proposed residential filing is located in Basin D9, D11 and G1 from
the Filing No. 1 report as shown on the developed drainage map provided by MVE, Inc. (See Appendix).
Existing Hannah Ridge Drive along the west edge of the development serves as the westerly basin
boundary and Hunter Jumper Drive to the north as the northerly basin boundary. The construction of
Hannah Ridge at Feathergrass Filing 1 and 2 improvements included the public storm under Hunter
Jumper Drive and Hannah Ridge Drive out-falling into the existing drainageway that runs parallel to
Constitution. The 84” RCP public storm from Hunter Jumper Drive to Hannah R'idge Drive was
previously constructed. The on-site pre-development drainage patterns are generally sheet flowing
towards Constitution Avenue where existing inlets intercept the flows and transfer them to an existing
stormwater quality only facility located on the east side of Hannah Ridge Drive also constructed with
Filing No. 1 and Filing No. 2. Filing No. 1 existing flows generally drain as street flow in a westerly
direction towards the existing public drainage facilities within Hannah Ridge Drive. The prior report
anticipated released of fully developed flows downstream into the dual cell box culverts under

Constitution Avenue,

DEVELOPED DRAINAGE CONDITIONS

Based upon City/County Drainage Criteria, the drainage approach for this development now reflects
current criteria for stormwater guality and Full Spectrum Detention requirements. The existing pond
on the site will be redesigned as a Full Spectrum facility to accommodate the development of this site
and all of northerly Hannah Ridge at Feathergrass Filing 1 and portions of Filing No. 2 This will include

the design of concrete forebays, concrete trickle channels, concrete micro-pool and an outlet structure
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Verify name

designed to release flows based on full spectrum criteria. Thie attached developed conditions drainage
map contains the design points related to proposed sump conditions. All public and private Type R
inlets have been designed at these various locations to accept both the 5-yr. and 100-yr. developed

flows.

Plan shows public storm through HOA
property to the proposed FSD

All proposed storm facilities within the public Right-of-way wil be public with ownership and

maintenance by El Paso Count proposed storm facilities afe within easements or tracts and

the proposed modified Pond 1 will be owned and maintained by the-Hannah Ridge HOA. All existing

public storm facilities are located within existing easements as reflected on the drainage map.

Design Point 1 (Qs = 1.9 cfs and Quoo = 4.1 cfs) is comprised of developed and on-site flows from Basin
A. These single-family lots and private street flows travel west to the proposed intersection at Equine

Court. The flows are intercepted by a 6’ cross pan and routed south into Basin B.

Design Point 2 (Qs = 5.0 cfs and Qugo = 11.3 cfs) collect developed flows from Basin Band the flows from
Design Point 1. At this sump condition, a 10° Type R sump inlet will be installed to completely collect
both the 5-year and 100-year developed flows. These flows will have a maximum ponding depth of
1.0" and will then be conveyed via a 24” RCP public storm sewer in a northerly direction towards the
Tract A Pond. The total flow within the pipe at this location is given by Pipe Run 1 (Qs = 5 cfs and Qigo
=11.3 ¢fs). The emergency overflow route at this location is in the southerly direction directly into the
southerly drainage tract that will route the flows east towards Constitution Avenue.
N south?

Design Point 3 (Qs = 3.9 cfs and Quue = 8.7 cfs} is developed flows from Basins D & E. At this sump
condition, 10" Type R private sump inlet, will be installed to completely collect both the 5-year and
100-year developed flows. These flows will have a maximum ponding depth of 1.0’ and then be
conveyed via an 18” RCP private storm sewer towards the Tract A Pond. The total flow within the pipe
at this location is given by Pipe Run 4 (Qs = 3.9 cfs and Qoo = 8.7 ¢fs). The emergency overflow route at

this location is south directly into the proposed expanded Pond. Pipe Run 5 (Qs = 30.1 cfs and Quoo =
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50.2 cfs) represents the combined pipe flows from Design Paints 3 and all northerly off-site developed

flows. A 48" RCP storm sewer will route these combined developed flows directly into the Pond.

Design Point 4 (Qs = 1.7 cfs and Qiop = 3.5 cfs) collects developed flows from Basin C. At this sump
condition, a 5" private Type R sump inlet will be installed to completely collect both the 5-year and 100-
year developed flows. These flows being collected have a maximum ponding depth of 6 inches and

then be conveyed via a private 18” RCP storm sewer towards Pipe R The total flow within the

pipe at this location is given by Pipe Run 5 {Qs = 6.3 cfs and Quoo = 13.9 cfs). emergency overflow

route at this location is via Tract A directly into the pond in a 24” RCP publi

RCP storm sewer will route these combined developed flows directly intgthe Pond.
Clarify these sentences
Runoff from Basin F (0.89 Acres) and Basin G (1.46 Acres) flow directly into the‘proposed expanded

pond or into the southerly drainage channel.

Basin H (Qs = 0.2 cfs and Quoo = 1.3 cfs) is a small 0.40-acre landscape parcel at the southeast corner of
the site that street flows directly into Akers Drive and Constitution avenue. o
See redlines on basin line.

The total inflow into the expanded Pond is Qs = 6.3 cfs and Qoo = 13.9 ¢fs from the east and Qs = 30.1
and Qieo = 59.2 cfs from the west. The existing facility will be expanded with the proposed Filing 3
development. This facility will have two inflow point. both inflow points will outfall into a concrete
forebay. This facility will have two inflow points. The west inflow will be from a proposed 48" RCP into
a proposed concrete forebay with a required size of .010 ac-ft based on 3% of the WQCV from this
inflow. The forebay is designed with 12” high walls, 6.7” notch and a 30” wide concrete trickle channel
routing the flows towards the pond outlet. The east inflow will be from a proposed 24” RCP into a
proposed concrete forebay with a required size of .010 ac-ft based on 3% of the WQCV from this
inflow. The forebay is designed with 12" high walls, 4.7” notch and a 30” wide concrete trickle
channel routing the flows toward the pond outlet. The outlet structure consists of a 6'x5’ concrete box
with an integral 100 Square Foot micro-pool allowing for 6” initial surcharge depth. The micro-pool

total depth of 3.0’ provides the required 0.3% of the WQCV. The outlet box will have a height of 4.0/

o
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above the micro-pool water elevation. (see UD-BMP Spreadsheets in the Appendix). The orifice plate

on the front of the outlet box consists of a series of 3 — 1 5/8” holes, 16” apart {see UD Detention
Spreadsheets in Appendix) this facility will be owned and maintained by the Hannah Ridget{OA.

Pond 1 has the following design parameters as a Full Spectrum Facility:

0.346 Ac.-ft. WQCV required

Verify name
0.666 Ac.-ft. EURV required
1.861 Ac.-ft. 100-year storage required
Pond Design Release: Qs = 0.346 cfs, Quoo = 34.1 cfs
Pre-development Release: Qs = 0.579 cfs, Qi = 33.60 cfs

HYDROLOGIC CALCULATIONS

Hydrologic calculations were performed using the City of Colorado Springs/El Paso County Drainage
Criteria Manual, as revised in November 1991 and 1994 with County adopted Chapter 6 and Section
3.2.1 of Chapter 13 of the City of Colorado Springs/El Paso County Drainage Criteria Manual as revised
in May 2014. Individual on-site developed basin design used for inlet sizing and storm system routing
was calculated using the Rational Method. Full-Spectrum detention pond modeling developed using

UD-Detention spreadsheet ver. 3.07, Urban Drainage and Flood Control District.

The City of Colorado Springs/El Paso County DCM requires the Four Step Process for receiving water
protection that focuses on reducing runoff volumes, treating the water quality capture volume
(WQCV)}, stabilizing drainage ways, and implementing long-term source controls. The Four Step Process
pertains to management of smaller, frequently occurring storm events, as opposed to larger storms for
which drainage and flood control infrastructure are sized. lmplementation of these four steps helps to

achieve storm water permit requirements.

b

CLASSIC

CONSULIING
ENGINEERS & SURVEYORS

Page 8



dsdrice
Cloud+

dsdrice
Cloud+
Verify name


This site adheres to this Four Step Process as follows:

1. Employ Runoff Reduction Practices: Proposed impervious areas (roof tops, patios} will sheet
flow across landscaped yards and through open space areas to slow runoff and increase time of
concentration prior to being conveyed to the proposed public streets. This will minimize

directly connected impervious areas within the project site.

2. Stabilize Drainageways: After developed flows utilize the runoff reduction practices through
the yards, these flows will travel via curb and gutter within the public streets and eventually
public storm systems. These collected flows are then routed directly to the full-spectrum

detention facility on-site and ultimately released into a proposed stabilized drainage channel.

3. Provide Water Quality Capture Volume {(WQCV): Runoff from this development will be treated
through capture and slow release of the WQCV in the proposed full-spectrum permanent

Extended Detention Basin {Pond 1) designed per current El Paso County drainage criteria.

4. Consider need for Industrial and Commercial BMPs: Ne¢ industrial or commercial uses are
proposed within this development. However, a site-specific storm water quality and erosion
control plan and narrative has been submitted along with the grading and erosion control plan.
Details such as site-specific source control construction BMP’s as well as permanent BMP’s
were detailed in this plan and narrative to protect receiving waters. BMP’s will be constructed

and maintained as the development has been graded and erosion control methods employed.

FLOODPLAIN STATEMENT
No portion of this site is located within a FEMA floodplain as determined by the Flood Insurance Rate

Maps (F.1.R.M.} Map Number 08041C0752G, with effective dates of December 7, 2018 (See Appendix).

\— and 756G
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EROSION CONTROL PLAN

The Drainage Criteria Manual specifies an Erosion Control Plan and associated cost estimate be
submitted with the Final Drainage Report. We respectfully request that the Erosion Control Plan and
cost estimate be submitted in conjunction with the Overlot Grading Plan and construction assurances
posted prior to obtaining a grading permit. Early grading is not being requested with these

applications.

Midtown Collection at Hannah Ridge Filing No. 3 Drainage Improvement Costs (Non-Reimbursable)

ITEM  DESCRIPTION QUANTITY UNIT COST COST
1. 5’ Type R Inlet 1 EACH $3,791/EA S 3,791.00
2. 10" Type R Inlet 2 EACH $5,950/EA $ 11,500.00
3. 18" RCP Storm Drain 105 LF S69/LF S 7,245.00
4, 24” RCP Storm Drain 380 LF $84/LF $ 31,920.00
5. 48” RCP Storm Drain 75 LF $122/LF $ 9,150.00
6. Type | MH 1 EACH $8,592/EA $ 8,592.00
7. Type Il MH AEACH 54,575/EA $ 18,300.00
8. Pond 1 FSD 1 EACH $83,000/EA $ 83,000.00
SUB-TOTAL $173,898.00
10% ENGINEERING $ 17,389.80
5% CONTINGENCIES S 8,694.90
GRAND-TOTAL $ 199,982.70

Classic Consulting Engineers & Surveyors cannot and does not guarantee that the construction cost will
not vary from these opinions of probable construction costs. These opinions represent our best
judgment as design professionals familiar with the construction industry and this development in

particular.

DRAINAGE & BRIDGE FEES
This site lies within the Sand Creek Drainage Basin. The fees are calculated using the following
impervious acreage method approved by El Paso County. Filing No. 3 is a re-plat of previously platted

Tract CC within Filing 1. However, Tract CC was designated as future development and no fees were
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paid at time of original platting. Thus, the percent imperviousness for each Filing is calculated below
based on the following acreage:

Filing 3: 7.44 ac.

The total development area is broken into different residential uses:

PUD zone {1/8 acre or less SF lots — 65% Impervious)

PUD zone Open space/drainage tracts (Greenbelts — 2% Impervious).

The following calculations are based on the 2020 drainage/bridge fees for the Sand Creek Basin:

FILING 3:
2158 SF avg. lots (1/8 acre or less)
{Per El Paso County Percent Impervious Chart for 1/8 acre or less SF lots: 65%)
7.44 Ac. x 65% = 4.84 Impervious Ac.
Open Space Tracts
(Per El Paso County Percent Impervious Chart for greenbelts: 2%)
2.60 Ac. x 2% = 0.05 Impervious Ac.
Total Impervious Acreage: 4.89 Imp. Ac.
$8,057 FILING 3 FEE TOTALS: 4.89 $39,399?
_\ Bridge Fees
N
pervious Ac. = m
4.89
pervious Ac. =

and/or credits.

$96,3237?

$19,698

(the fees above depend on plat being
submitted prior to any updates)

ASSIC

CL

CONSLLIING
ENGINEERS &OSURVEYOR:

Page 11



dsdrice
Cloud+

dsdrice
Cloud+
4.89

dsdrice
Cloud+

dsdrice
Cloud+
$96,323?

dsdrice
Cloud+

dsdrice
Cloud+
$39,399?

dsdrice
Cloud+

dsdrice
Cloud+
$19,698

dsdrice
Cloud+

dsdrice
Cloud+
$8,057

dsdrice
Cloud+

dsdrice
Cloud+
4.89

dsdrice
Text Box
(the fees above depend on plat being submitted prior to any updates)


SUMMARY

This proposed development remains consistent with the previously approved MDDP and Final Drainage
Report for Hannah Ridge at Feathergrass Filing No. 1. The existing storm facilities continue to
adequately handle both the 5-yr. and 100-yr. developed flows. The proposed detention facility meets
current criteria and provides full spectrum design. The proposed development will not adversely

impact surrounding developments.

A future Final Plat application will include Construction Drawings and amendment to this report to

provide further Final Design details associated with the more detailed design.

PREPARED BY:
Classic Consulting

Kyle R. Campbell, P.E.
Division Manager

db/111635/REPORTS/PDRdoc
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Custem Soil Resource Report

MAP LEGEND
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MAP INFORMATION

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

1 Warning: Soil Map may not be valid at this scale.
|

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

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

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

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

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

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

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

Date(s) aerial images were photographed: Aug 19, 2018—Sep
23,2018

The orthophoto or other base map on which the sail lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Custom Soil Resource Report

Map Unit Legend

Map Unit Symbot {- - Map Unit Name - I Acroes in AO} ‘Percent of AOI
i8 Blakeland loamy sand, 1 to 9 10.5 100.0%
percent slopes
Totals for Area of Interest 10.5 100.0%

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions, along
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the scils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas for which it is named and some minor
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They
generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a
given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
compaonents may not have been observed, and consequently they are not
mentioned in the descriptions, especially where the pattern was so complex that it
was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. [f intensive use of small areas is planned, however,
onsite investigation is needed to define and locate the soils and miscellaneous
areas,

1




Custom Soil Resource Report

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Soils that have profiles that are almost alike make up a soif series. Except for
differences in texture of the surface layer, all the soils of a series have major
horizons that are similar in compasition, thickness, and arrangement,

Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soif phases. Most of the areas
shown on the detailed scil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an exampls.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considered
practical or necessary to map the soils or miscellanecus areas separately. The
pattern and relative proportion of the soils or miscellaneous areas are somewhat
similar. Alpha-Beta asscciation, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion
of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.
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Custom Soil Resource Report

El Paso County Area, Colorado

8—Blakeland loamy sand, 1 to 9 percent slopes

Map Unit Setting
National map unit symbol: 369v
Elevation: 4,600 to 5,800 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 46 to 48 degrees F
Frost-free period: 125 to 145 days
Farmliand classification: Not prime farmland

Map Unit Composition
Blakeland and similar sojls; 98 percent
Minor components; 2 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Blakeland

Setting
Landform: Hills, flats
Landform position (three-dimensional). Side slope, talf
Down-slope shape: Linear
Across-siope shape: Linear
Parent material: Alluvium derived from sedimentary rock and/or eolian deposits
derived from sedimentary rock

Typical profile
A - Q1o 11 inches: loamy sand
AC - 11 to 27 inches: loamy sand
C - 27 to 60 inches. sand

Properties and qualities

Slope: 110 9 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Somewhat excessively drained

Runoff class: Low

Capacity of the most limiting layer to transmit water (Ksat}: High to very high (5.85
to 19.98 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 5 percent

Available water storage in profile: Low (about 4.5 inches)

Interpretive groups
Land capability classification (irrigated): 3e The FSD calculations
Land capability classification (honirrigated): 6e :
Hydrologic Soif Group: A < ne_ed to be for this
Ecological site: Sandy Foothill (R049XB210CO) soil type.
Hydric soil rating: No

Minor Components

Pleasant
Percent of map unit: 1 percent

13


dsdrice

dsdrice
Callout
The FSD calculations need to be for this soil type.


Custom Soil Rescurce Report

Landform: Depressions
Hydric soif rating: Yes

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

14
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Q -
Q=

LEGEND

33 ¢k
74 cfs

EXISTING INDEX CONTOUR

EXISTING STORM DRAIN CURE INLET

EXISTING STORM DRAIN LINE
EXISTING PROPERTY LINE

EXISTING ROAD

ORAINAGE BASIN BOUNDARY

ORAINAGE BASIN DESIGNATON

ORANAGE BASIN AREA

FLOW DIRECTION AND QUANTITIES

FLOW DIRECTION

DESIGN POINT

CONSTITUTION AVE

\

s

sopace

~ e
o]

vPe 3

MARK SHEFFELRD

DEVELOPED SUMMARY RUNOFF TABLE

BASINOr  [CONTRIBUTING CONTREBUTING  5-YRIQS| '00-YR (3103  DESCRIPTION
DESIGN BASING AREA RUNOFF  RUNOFF
POINT (AC) (CFS)* (CFS)
OSAT (IN) 425 40 915 (N
1 [our) | OsAl 425 350" 440 [OUT)  EX 7x7 CBC
2 QSAl OSAZ, Ab 4308 360" 5400 12'Wx&H CBC
k] AlLAZOSA3A3 42 7.4 183 CROSS PAN
4 A1LA2.0SA3,A3.AL 44 2.7 19.2 13 TYPE 2 INLET (SLMP)
5 A5 02 0.7 1.3 5 TYPE R INLET [5UMP)
s 053181 82,83.34,3584 8z 12.5 385 CROSS PAN
7 OSB1.81 B2.83.348586.87 89 20.4 401 15'TYPE R (SUMP), 5 TYPE R INLETS
8 o5C1.C1 94 150 3 10° TYPE R (SUMP), 10 TYPE R INLETS
3 cacs 34 8% 173 15 TYPE R INLET [SLMP)
10 c2c4 23 55 122 10 TYPE R NLET (SUMP)
" cr.cace.cn 81 13.4 24 15 TYPE R INLET [SUMP)
2 csclo 32 56 141 10' TYPE R NLET (SUMP)
13 ciz 15 a7 7.4 5 TYPE R INLET (SUMP)
14 O3A!-A6O881-87
QosC1-C12 476 360 640 10'Wxé'H CBC & 90" RCP
15 D1.02D3,040506 78 19.2 380 CROSS PAN
14 D1.0203.04,350607 1z 266 528 10 TYPE R & 15 IYPE R INLETS
17 DI1-D7.07.011 139 9.6 590 15 IYPE R NLET (SUMP)
8 D8.DIoLI2 4z 3.7 171 10° TYPE R NLET [SUMP)
i E1LEZE3 50 e 237 15 TYPE R INLET
20 I E2E3E4 ESE7 110 23.4 484 *5' TYPE R [SUMP].TYPE C INLETS
21 g 18 45 20 5 TYPE R INLET (SUMP}
2 €8 a7 18 36 5 TYPE R INLET (SUMP}
23 OSF1 F1F2F3 7.4 162 325 CROSS PAN
24 OSFI F1F2F3.F5 110 23.4 484 15 TYPE R [SUMP]TYPE C INLETS
2 Fa 83 0.9 19 5 TYPE R INLET (SUMP)
26 osF2 49 42 7.6 TYPE D INLET {SUM?]
27 OSA1-A60SBI-BS
CSC1-Ci2, E1-E9,
OSFI-OSF3, FIFS 319 428+ 591+ OPEN CHANNEL
28 OSAT A8OSB1-B9
O5C1-CI2 E1E9
QOSF1-O5F3.FI-25,
01012 547 428+ 991" DBL 10'WxéH CBC
29 OSA1-A505B1-8%
O5C1-C12 E1-E9,
OSF1-Q8F3, FI-F5
D1-D12. GI 585 457+ 1075 EXISTING DBL 12 Was'H CAC

* NOTE: MAIN CHANNEL MINOR STORM FLOW RATES ARE 10-TEAR IN ACCORDANCE

WITH DRAINAGE 3ASIN PLANNING STLDY

VICINITY MAP_
NTS
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saarancs LOAD DATA
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GENERAL NOTES

1. ALLCOMCREIE SFALL BE CLASS D (BOX CULVERY)

2. CONSTRUCTION JOINTS A€ NOT SHOWN O THE PLANS, CONRACTGR ShALL FROVIDE & PLAR
SENDING LOCAKON OF CONTRACTOR'S PROPOSIE COMSIRUCTION JOINTS FOR STAGED
CONSTRUCTION BRIGR TO "HE BEG NNING OF ARY BOX C.JLVERT FORMENG. 158
CONSTRUCTION JOINT DETAIL FOR STAGED CONSTRLZTION SHALL 35 A5 SHOWN IN SECION
- AS DEPICTED ON THESE PLANS.
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PLACED.
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5. STRLCTURE EXCAVANON AND BACKFLL SHAL- BE IN ACCORDANCE WiTH ZDOT STANDARD
W204-
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7. RENFORCING S"ZEL SHALL BE GRADE 66 - UNCCAIED,
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Project:
Inlet ID:

Version 4.05 Released March 2017

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

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

Midtown Collection at Hannah Ridge Filing No. 3

DP #1
Teaom |
T, Tusx
T
EET
CROWN
B
>

Gutter Geometry (Enter data in the blue cells

Maximum Allowable Width for Spread Behind Curb

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

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 fuft)

Street Longitudinal Slope - Enter 0 for sump condition

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

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

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

Teack = 10.0 ft
Saack = 0.020 fuft
Naack = 0.016
Heurs = Eimhes
Terown = 36.0 ft
W= 1.00 ft
Sx = 0.040 fift
Sw = 0.083 fuft
So = 0.000 fi/ft
NstreeT = 0.018
Minor Storm Major Storm
Thaax =| 15.0 [ 36.0 |
s =| 6.0 | 7.7 |inches
r [
Minor Storm Major Storm
Qanow =| sump | SUMP  |cfs

UD-Inlet_v4.05 UCH. DP #1

8/20/2020, 5:01 PM



[ INLET IN A SUMP OR SAG LOCATION

Version 4.06 Released March 2017

Design Information {Input
Type of Inlet
Local Depression (additional to continuous gutter depression 'a’ from above)
Number of Unit Inlets (Grate or Curb Opening)

Water Depth at Flowline (outside of local depression)

Grate Information

Length of a Unit Grate

\Width of a Unit Grate

Area Opening Ratio for a Grate (typical values 0.15-0.90)
Clogging Factor for a Single Grate (typical value 0.50 - 0.70)
Grate Weir Coefficient (typical value 2.15 - 3.60)

Grate Orifice Coefficient (typical value 0.60 - 0.80)

Curb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

Angle of Throat (see USDCM Figure ST-5)

Side Width for Depression Pan (typically the gutter width of 2 feet)
Clogging Factor for a Single Curb Opening (typical value 0.10)
Curb Opening Weir Coefficient (typical value 2.3-3.7)

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

| cDOT Type R Curb Opening

Low Head Performance Reduction {Calculated)

Depth for Grale Midwidth

Depth for Curb Opening Weir Equation

[Combination Inlet Performance Reduction Facter for Long Inlets
(Curb Opening Performance Reduction Factor for Long Inlets
(Graled Inlet Performance Reduction Factor for Long Inlets

Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK)

Total Inlet Interception Capacity (assumes clogged condition)

=

MINOR MAJOR
Type = CDOT Type R Curb Opening
Ajocal = 3.00 inches
No = 1
Ponding Depth = 6.0 77 inches
MINOR MAJOR [~ Override Depths
L.(G) = N/A feet
W, = N/A feet
Adtio = NIA
Ci(G) = N/A N/A
C, (@)= N/A
C, (G) = N/A
MINOR MAJOR
L, (C) = 10.00 feet
Heen = 6.00 inches
Hinroa = 6.00 inches
Theta = 63.40 degrees
W, = 1.00 feet
Gi(C)= 0.10 0.10
C.(C)= 3.60
C,(C) = 0.67
MINOR MAJOR
Ugrate = N/A N/A ft
deun = 042 056 i
RF combination = 0.57 0.73
RFcyp = 0.93 1.00
RFgaie = N/A N/A
MINOR MAJOR
Q= 10.0 16.6 cfs
Q peax REQUIRED = 50 1.3 cfs

UD-Inlet_v4.05 UCH, DP #1

8/20/2020. 5:01 PM



Version 4.05 Released March 2017

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

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

Project:

Midtown Collection at Hannah Ridge Filing No. 3

Inlet ID:

DP #3

I Tauck Teacus

Gutter Geomet

Enter data in the blue celis

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

Gutter Width

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

Street Transverse Slope

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

Street Longitudinal Slope - Enter 0 for sump condition

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

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

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

Toack = 0.0 ft
Seack = 0.020 fuft
Meack = 0.016
Heurs =
Terown =
Sy=
Sp =
Nstreer =
Minor Storm Major Storm
Twax=| 240 24.0 |ft
haax = 6.0 50 |inches
(] [
Minor Storm Major Storm
Qatow =| SUMP SUMP  |cfs

UD-Inlet_v4.05 UCH. DP #3

8/20/2020, 504 PM



I INLET IN A SUMP OR SAG LOCATION

Version 4.05 Released March 2017

Design Information (Input
Type of Inlet
Local Depression (additional to continuous gulter depression ‘a’ from above)
INumber of Unit Inlets (Grate or Curb Opening)

Water Depth at Flowline (outside of local depression)

Grate Information

Lenglh of a Unit Grale

Width of a Unit Grate

Area Opening Ratio for a Grate (typical values 0.15-0.90)
Clogging Factor for a Single Grate (typical value 0.50 - 0.70)
Grate Weir Coefficient (typical value 2.15 - 3.60)

Grate Orifice Coefficient (typical value 060 - 0.80)

Curb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

|Angle of Throat (see USDCM Figure ST-5)

Side Width for Depression Pan (typically the gutter width of 2 feet)
Clogging Factor for a Single Curb Opening (typical value 0.10)
Curb Opening Weir Coefficient (typical value 2.3-3.7)

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

| CDOT Type R Curb Opening

Low Head Performance Reduction (Calculated)

Depth for Grate Midwidth

Depth for Curb Opening Weir Equation

ICombination Inlet Performance Reduclion Factor for Long Inlets
Curb Opening Performance Reduction Factor for Long Inlets
Grated Inlet Performance Reduction Factor for Lang Inlets

Total Inlet Interception Capacity (assumes clogged condition)
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK)

]

MINOR MAJOR
Type = CDOT Type R Curb Opening
Aigea) = 3.00 inches
No = 1
Ponding Depth = 6.0 6.0 inches
MINOR MAJOR [~ Override Depths
L (G) = N/A feet
W, = N/A feet
Antia = N/A
Ci(G) = N/A NIA
C.(G)= N/A
G, (G) = N/A
MINOR MAJOR
L(c)= 10.00 feet
Hon = 6.00 inches
Hincoat = 6.00 inches
Theta = 63.40 degrees
W, = 1.00 feet
Ci(C) = 0.10 0.10
Cu(C) = 360
C,(C) = 067
MINOR MAJOR
diva= NIA NIA ft
deun = 0.42 042 ft
RF combination = 0.57 0.57
RFcum = 093 093
RFgrae = NIA NIA
MINOR MAJOR
Q= 10.0 10.0 cfs
Q peax rEQUIRED =) 3.9 87 cfs

UD-Inlet_v4 05 UCH, DP #3

8/20/2020, 5.04 PM



Version 4.05 Released March 2017

| ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm) |
{Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: Midtown Collection at Hannah Ridge Filing No. 3
Inlet ID: DP #4
Tenwm |
T, Tuax |
T 'I
= STREET
- CROWN
S
..o

Gutter Geometry (Enter data in the blue cells]

Maximum Allowable Width for Spread Behind Curb Taack = 0.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Spack = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Neack = 0.020

Height of Curb at Gutter Flow Line Heurs = 6.00 |inches

Distance from Curb Face to Street Crown Terown = 25.0 |t

Gutter Width » 1.00 |

Street Transverse Slope Sx= 0.040 ftift

[Gutter Cross Slope (typically 2 inches over 24 inches or 0. 083 fu/ft) Sw= 0.083 fi/ft

IStreet Longitudinal Slope - Enter 0 for sump conditicn So= 0.000 ft/ft

Manning's Roughness for Street Section (typically between 0.012 and 0.020) Nstreer = 0.018

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Starm Thaax :[ 250 ] 250 ]ﬁ
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dhane =| 6.0 | 6.0 Jinches
Check boxes are not applicable in SUMP condilions ] 5

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaow =| SUMP ] SUMP |cf.s

UD-Inlet_v4.05 UCH. DP #4 8/20/2020. 5:06 PM



l INLET IN A SUMP OR SAG LOCATION b |

Version 4.05 Released March 2017

Design Information (Input| - MINCR MAJOR
Type of Inlet ] CLOT Type R'GUm Opsning ZI Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression ‘a’ from above) Ajgea = 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1
Water Depth al 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) = NiA feet
Width of a Unit Grate W, = N/A feet
|Area Opening Ratio for a Grate (typical values 0.15-0.90) Aatio = 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) C. (G) = N/A
Grale Orifice Coefficient (typical value 0.60 - 0.80) C,(G) = NIA
[Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L, (C)= 500 feet
Height of Vertical Curb Opening in Inches Hyen = 6.00 inches
Height of Curb Orifice Throat in Inches Huoat = 6.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 : degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) W, = 1.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) GCi(C) = 010 0.10
(Curb Opening Weir Coefficient (typical value 2 3-3.7) C,(C)= 360
(Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) C,(C)= 0.67
Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth Docaie = NIA N/A I
Depth for Curb Opening Weir Equation deuw = 0.42 0.42 ft
Combination Inlet Performance Reduction Factor for Long Inlets RF combaation = 0.77 0.77
Curb Opening Performance Reduction Faclor for Long Inlets RFeym = 1.00 1.00
Grated Inlet Performance Reduction Factor for Long Inlets RF g = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Q.= 5.9 5.9 cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q peax RECUIRED = 1.7 35 cfs

UD-Inlet_v4.05 UCH, DP #4

8/20/2020. 5.05 PM



Pipe Run #1

Project Description

Friction Method ':3?,2[',’,2
Solve For Normal Depth
Input Data
Roughness Coefficient 0.013
Channel Slope 0.005 ft/ft
Diameter 24.01in
Discharge 11.30 cfs
Results
Normal Depth 14.9 in
Flow Area 2.0f2
Wetted Perimeter 36ft
Hydraulic Radius 6.8 in
Top Width 194 ft
Critical Depth 145 in
Percent Full 62.0%
Critical Slope 0.005 ft/ft
Velocity 5.52 fi/s
Velocity Head 0.47 ft
Specific Energy 171 ft
Froude Number 0.948
Maximum Discharge 17.21 cfs
Discharge Full 16.00 cfs
Slope Full 0.002 fi/ft
Flow Type Subgcritical
GVF Input Data
Downstream Depth 0.0in
Length 0.0 ft
Number OF Steps 0
GVF Qutput Data
Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 50.0 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 149 in
Critical Depth 14.51in
Channel Slope 0.005 ft/ft
Critical Slope 0.005 ft/ft
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Untitled.fm8 Center {10.02.00.01]
B/20/2020 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



Pipe Run #2

Project Description

- Mannin
Friction Method Formulg
Solve For Normal Depth

Input Data
Roughness Coefficient 0.013
Channel Slope 0.005 ft/ft
Diameter 18.0 in
Discharge 3.50 cfs
Results
Normal Depth 8.71in
Flow Area 0.8 ft2
Wetted Perimeter 2.3t
Hydraulic Radius 4.4 in
Top Width 1.50 ft
Critical Depth 8.6in
Percent Full 48.3 %
Critical Slope 0.005 f/ft
Velocity 4.14 ft/s
Velocity Head 0.27 ft
Specific Energy 0.99 ft
Froude Number 0.973
Maximum Discharge 7.99 cfs
Discharge Full 7.43 cfs
Slope Full 0.001 ft/ft
Flow Type Subcritical
GVF Input Data
Downstream Depth 0.0 in
Length 0.0ft
Number Of Steps 0
GVF Qutput Data
Upstream Depth 0.0 In
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Qver Rise 31.8%
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 8.7 in
Critical Depth B.6 in
Channel Slope 0.005 ft/ft
Critical Slope 0.005 ft/ft
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Untitled1.fm8 Center [10.02.00.01]
8/20/2020 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1668



Pipe Run #3

Project Description

Friction Method Manning
Formula
Solve For Normal Depth
Input Data
Roughness Coefficient 0.013
Channel Slope 0.005 ft/ft
Diameter 24.0in
Discharge 13.90 cfs
Resuits
Normal Depth 17.3in
Flow Area 2.4 ftz
Wetted Perimeter 4.1ft
Hydrautic Radius 7.2in
Top Width 1.79 ft
Critical Depth 16.1in
Percent Full 721%
Critical Slope 0.006 ft/ft
Velocity 5.73 ft/s
Velocity Head 0.51 ft
Specific Energy 1.95 ft
Froude Number 0.870
Maximum Discharge 17.21 cfs
Discharge Full 16.00 cfs
Slope Full 0.004 ft/ft
Flow Type Subcritical
GVF Input Data
Downstream Depth 0.0 in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0 in
Profile Description N/A
Profile Headloss 0.00ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 31.8%
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 17.3in
Critical Depth 16.1 in
Channel Slope 0.005 ft/ft
Critical Slope 0.006 ft/ft

Untitled1.fm8
8/20/2020

Bentley Systems, inc. Haestad Methods Sclution
Center
27 Siemon Company Drive Suite 200 W
Watertown. CT 06795 USA +1-203-755-1666

FlowMaster
[10.02.00.01]
Page 1 of 1



Pipe Run #4

Project Description

Friction Method

Manning
Formula

Solve For Normal Depth
Input Data
Roughness Coefficient 0.013
Channel Slope 0.010 ft/ft
Diameter 18.0 in
Discharge 8.70 cfs
Results
Normal Depth 12.5in
Flow Area 1.3 12
Wetted Perimeter 3.0ft
Hydraulic Radius 53in
Top Width 1.38ft
Critical Depth 13.7 in
Percent Full 69.4 %
Critical Slope 0.008 ft/ft
Velocity 6.64 ft/s
Velocity Head 0.69 ft
Specific Energy 1.73 1t
Froude Number 1.204
Maximum Discharge 11.30 efs
Discharge Full 10.50 cfs
Slope Full 0.007 ft/ft
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.0in
Length 0.0ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 69.4 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 12.5in
Critical Depth 13.7 in
Channel Slope 0.010 ft/ft
Critical Slope 0.008 ft/ft
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Untitled1.fm8 Center [10.02.00.01]
8/20/2020 27 Siemon Cempany Drive Suite 200 W Page 1 of 1

Watertown. CT 06795 USA +1-203-755-1666



Pipe Run #5

Project Description

- Mannin
Friction Method For mulg
Solve For Normal Depth

Input Data
Roughness Coefficient 0.013
Channel Slope 0.010 ft/ft
Diameter 48.0 in
Discharge 59.20 efs
Results
Normal Depth 21.51in
Flow Area 5.4 ft2
Wetted Perimeter 591t
Hydraulic Radius 11.1in
Top Width 398 ft
Critical Depth 27.8in
Percent Full 44.7 %
Critical Slope 0.004 ft/ft
Velocity 10.88 f/s
Velocity Head 1.84 ft
Specific Energy 3631
Froude Number 1.640
Maximum Discharge 154,51 cfs
Discharge Full 143.64 cfs
Slope Full 0.002 ft/ft
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.0 in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0 in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0%
Normal Depth Over Rise 44.7 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 21.5in
Critical Depth 27.8in
Channel Siope 0.010 ft/ft
Critical Slope 0.004 ft/ft
Bentley Systems, inc. Haestad Methods Sclution FlowMaster
Untitleg1.fm8 Center [10.02.00.01]
8/20/2020 27 Siemon Company Orive Suite 200 W Page 1 of 1

Watertown. CT 08795 USA +1-203-755-1666
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Include the Type
A soils area

DET;NTION BASIN STAGE-STORAGE TABLE BUILDER

Required Volume

UD-Detention, Version 3.07 (February 2017)

Selected BMP Typo =
Watershed Arsa =
Watershed Length =
‘Watershed Slope =
Watershed imperviousneffs =
Parcantage Hydrologic Soil Group\ =
Percentage Hydrologic Soil Group B
Parcantage Hydralagic Soil Groups C/0 =
Desired WQCV Drain Tima =
Location for 1-hr Rainfall Depths =
‘Water Quality Capture Volume (WQCV) =
Excess Urban Runoff Voluma (ELRV) =
2.4t Runoff Voluma (P1 = 1 18in) =
Syt Runofl Volume (P1 = 1 5in) =
10497 Runoff Voluma (P1=175in} =
2541 Runoff Volume (P1 = 2in) =
S0-y1 Runoff Volume (P12 225 in.) =
100-yr Runofl Volume (P1 = 252in
500-yt Runoff Volume (P1=275in) =
Approximate 2-yr Detention Volum:
Approximate 5-yr Detontion Volum:
Approximata 10-yr Detention Volume =
Approximate 25-yr Datention Voluma =
Approximate 50-yr Datention Volume =
Approximata 100-yr Detention Volume =

Copy of UD-Detention_y3 07 Basin

Zane 1 Veluma (WQCV) =

Zane 2 Volume (EURV - Zone 1) =

Zone 3 Volume (100-yaar - Zones 1 & 2) =
Total Detention Basin Volum

Initial Surcharge Volume (1SV) =

Initial Surcharga Depth (150) =

Total Available Detention Depth (Ho, ) =
Depth of Trickie Channel (¢

Slope of Trickle Channal (Syc) =
Slopes of Main Basin Sides (..,
Basin Length-to-Wigth Rata (R_ ) =

Initial Surcharge Area (Ag,) =
Surcharga Volume Langth (L} =
Surcharga Volume Width (W

Depth of Basin Flsor (Hs g
Length of Basin Floof (Ls.o0
Width of Basin Floot (Wicox) =

Asea of Basin Floor (Asgos

Voluma of Basin Floot (Vr,pesl

Depth of Main Basin (Hy.y

Length of Main Basin (Luus) =

Width of Main Basan (W

Area of Main Basin (A =

Volume of Main Basin (Vu.s
Calcutated Total Basin Volume Vay | =

Dapth increment = 1
Optaral Oporal
Stage - Storage Stage | Ovemide | Length Wt Area L
Description R) Stage if) i) L] R*2) Area (R*2)
Top of Micropaol - 000 " ” = 100
42.5 - 050 - - 100
4 - 1.00 - - 8847
% 200 - - - 14,521
45 - 300 = - 16588
45 - 4.00 - - - 18,928
a1 5.00 - - - 21248
48 600 = - - 23634
) = 7.00 - - - 26,007
I 50 - 800 - - - 28,700
Usar Input - o - =
0346 acrefeet  Optional User Override e ) = =
1012 |acredeer  1-hr Precipitation = = i
0805 |acra-teat 119 |inches 3 =z 5 =
1111 acre-feet 150 inches - - - -
1548 |acradest 175 |incnes = = -
2256 |acrodeat 200 [inches - = =
2738 |acre-feet 235 inches. - s =
3371 facrefest 252 |inches 2 - =
4077 Jacroteat 275 |inches - =
0753 |acre-fest = = -
1044 |acrefeat - - =
1413 acro-feet - - -
1566 |acre-feat - = =
1641 |acra-eat = 2 =
1861 |acre-feat E & = =
0348 |acrafoot - ~ = -
0666 |acre-feat = = =
0849 |acrefeot = = =
1881 |acro-feot - = - -
usar |pey = . -
wer | - - = =
wer | = = T
war |n = = =
wer  |nn = % =
wor |y = = =
wsor = = - -
wser a2 = ,
wor  |n = - g
user  |a = = =
wser | z = &
wai g 7 - B
wer |p " = - =
wer |pa = o -
wel g - 5 =
wer |y = = & =
wer | = = = =
wer | o - =
user |z = = =
wer w3 " = =
user  |acre-fest = = -

52002020, 445 PM


dsdrice
Cloud+

dsdrice
Cloud+
Include the Type A soils area


DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (February 2017}

-
£
£ =
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Detention Basin Outlet Structure Design

UD-Detention, Version 3.07 (February 2017)

Project:

Basin ID:

Stage (ft) Zone Volume (ac-ft) Outlet Type
T~ Zone 1{WQcv) 2.09 0.346 Orifice Plate
100-YEAR i
DRFCE Zone 2 (EURV) 3.84 0.666 Orifice Plate
‘one 3 (100-year) 563 0.849 Weir&Pipe (Restrict)
Example Zone Configuration (Retention Pond) 1861 Total

User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP)
N/A
N/A

Underdrain Orifice Invert Depth =

Underdrain Orifice Diameter = inches

ft {distance below the filtration media surface)

Calculated Parameters for Underdrain

Underdrain Orifice Area =
Underdrain Orifice Centroid =

N/A
N/A

f2
feet

User Input: Orifice Plate with one or more orifices or Elliptical Slot Weir {typically used to drain WQCV and/or EURV in a sedimentation BMP)

Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft)
Depth at top of Zone using Orifice Plate = 4.00 ft (relative to basin bottom at Stage = 0 ft)
Orifice Plate: Orifice Vertical Spacing = NfA inches.
Orifice Plate: Crifice Area per Row = 2.16 sq. inches (diameter = 1-5/8 inches)

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

WQ Orifice Area per Row =

Ell

Calculated Parameters for Plate

Elliptical Half-Width =

iptical Slot Centroid =

Elliptical Slot Area =

1.500€-02 i
N/A feet
N/A feet
N/A s

Row 1 (required) Row 2 (optional) Row 3 (optional)

Row 4 (optional)

Row 5 (optional)

Row & (optional)

Row 7 (optianal)

Row 8 (optional)

Stage of Crifice Centroid (ft) 0.00 1.30 2.60
Orifice Area (sq. inches) 2.16 2.16 2.16
Row 9 (optional) | Row 10 (optional) | Row 11 (optional) | Row 12 (optional) | Row 13 (optional) | Row 14 (optional) | Row 15 (oplional) | Row 16 (optional)

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

User Input: Vertical Orifice (Circular or Rectangular)

Calculated

Parameters for Vertical Orifice

Not Selected Not Selected Not Selected Not Selected
Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage =0 f) Vertical Orifice Area = N/A N/A i
Depth at top of Zone using Vertical Orifice = N/A N/A 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) Calk Par for Overflow Weir
Zone 3 Weir Not Selected Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 4.00 N/A ft {relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H, = 5.25 N/A feet
Overflow Weir Front Edge Length = 6.00 N/A feet Over Flow Weir Slope Length = 5.15 N/A feet
Overflow Weir Slope = 4.00 N/A H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = 5.91 N/A should be >4
Horiz. Length of Weir Sides = 5.00 N/A feet Overflow Grate Open Area w/o Debris = 18.55 NfA ft
Overflow Grate Open Area % = 60% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 9.28 N/A ft
Debris Clogging % = 50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate {Circular Orifice, Restrictor Plate, or Rectangular Orifice)
Zone 3 Restrictor Not Selected

Calculated Parameters for Outlet Pipe w/

Flow Restriction Plate

Zone 3 Restrictor

Not Selected

Depth to Invert of Outlet Pipe = 2.50 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 3.14 N/A ft?
Qutlet Pipe Diameter = 24.00 N/A inches Outlet Orifice Centroid = 1.00 N/A feet
Restrictor Plate Height Above Pipe Invert = 24.00 inches Half-Central Angle of Restrictor Plate on Pipe = 3.14 N/A radians
User Input: Emergency Spillway {Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 6.00 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.57 feet
Spillway Crest Length = 50.00 feet Stage at Top of Freeboard = 7.57 feet
Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 0.63 acres
Freeboard above Max Water Surface = 1.00 feet
Routed Hydrograph Results
Design Storm Return Period = wacv EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = 0.53 1.07 1.19 1.50 1.75 2.00 2.25 2.52 2.75
Calculated Runoff Volume (acre-ft) = 0.346 1.012 0.805 1.111 1.548 2.256 2.738 3.371 4.077
OPTIONAL Override Runoff Volume (acre-ft) =
Inflow Hydrograph Volume (acre-ft) = 0.345 1.010 0.804 1.110 1.546 2.254 2.736 3.367 4.074
Predevelopment Unit Peak Flow, q (cfs/acre) = 0.00 0.00 0.02 0.03 0.26 0.83 1.15 1.53 1.98
Predevelopment Peak Q (cfs) = 0.0 0.0 0.3 0.579 5.7 18.2 25.2 336 43.3
Peak Inflow Q (cfs) = 7.2 20.7 16.5 22.7 315 45.7 55.4 67.9 81.9
Peak Outflow Q (cfs) = 0.2 03 0.3 0.346 4.6 15.8 23.7 34.1 423
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.6 0.8 09 0.9 1.0 1.0
Structure Controlling Flow = Plate Plate Plate Plate Overflow Grate 1 | Overflow Grate 1 | Overflow Grate 1 | Overflow Grate 1 Spillway
Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A 0.2 0.8 13 1.8 22
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 Drain 97% of Inflow Volume (hours) = 39 68 61 71 71 68 66 63 60
Time to Drain 99% of Inflow Volume (hours) = 40 72 64 75 77 76 75 74 73
Maximum Ponding Depth (ft) = 2.02 373 3.24 3.96 453 5.09 5.37 5.67 6.03
Area at Maximum Ponding Depth (acres) = 0.33 0.42 0.40 0.43 0.46 0.49 0.51 0.52 0.54
Maximum Volume Stored (acre-ft) = 0.324 0.969 0.769 1.067 1.317 1.590 1.725 1.879 2.072
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Outflow Hydrograph Workbook Filename:

Storm Inflow Hydrographs UD-Detention, Version 3.07 (February 2017)
The user can overide the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.
SOURCE WORKBCOK [ WORKBOOK [ WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK
Time Interval TIME wacV [cfs] EURV [cfs] 2 Year [cfs] 5 Year [cfs] | 10 Year[cfs] | 25 Year [cfs) | SO Year[cfs] | 100 Year [cfs] | 500 Year [cfs]
4.03 min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:04:02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hydrograph 0:08:04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Constant 0:12:05 0.32 091 073 0.99 137 1.96 235 2.86 341
1.240 0:16:07 0.86 246 197 2.69 372 5.36 6.47 7.80 9.46
0:20:09 221 6.31 5.05 6.92 9.55 13.77 16.60 2027 24.28
0:24:11 6.09 17.33 13.88 19.00 26.21 37.78 45.55 55.60 66.56
0:28:13 7.17 20.70 16.52 22.72 31.52 45.74 55.37 67.94 8192
0:32:14 6.82 19.78 15.78 2.7 30.16 43.82 53.08 65.22 78.80
0:36:16 6.21 18.01 14.37 19.77 27.46 39.89 48.31 59.35 71.76
0:40:18 553 16.12 12.84 17.71 24.62 35.84 43.45 53.43 64.64
0:44:20 4.75 13.96 11.10 15.34 2137 31.19 37.87 46.66 56.54
0:48:22 4.15 12.14 9.67 13.34 1857 27.13 32.98 40.69 49.36
0:52:23 3.76 11.01 876 12.10 16.84 2458 29.85 36.78 44.56
0:56:25 3.08 9.12 7.25 10.04 14.01 20.51 24.94 30.77 37.34
1:00:27 2.50 7.48 5.93 8.24 11.53 16.93 20.61 25.46 30.94
1:04:29 1.91 5.80 458 6.40 9.01 13.29 16.23 20.11 24.51
1.40 436 3.43 4.81 6.83 10.16 12.45 1548 18.92
1:12:32 1.02 3.15 2.47 3.49 5.00 7.49 9.22 11.52 14.13
1:16:34 0.80 243 191 2.68 3.81 5.67 6.96 8.67 10.60
1:20:36 0.66 1.99 157 2.20 311 4.61 5.63 6.99 8.53
1:24:38 0.56 1.69 133 1.86 2.63 3.89 4.75 5.89 7.18
1:28:40 0.49 1.48 117 163 230 3.39 4.14 5.13 6.24
0.44 133 1.05 1.47 206 3.04 371 4.59 5.58
1:36:43 0.41 1.23 0.97 135 1.90 2.79 340 421 5.11
1:40:45 0.30 0.90 0.71 0.99 140 2.06 252 313 3.81
1:44:47 0.22 0.66 0.52 073 1.02 1.50 133 227 2.76
1:48:49 0.16 048 0.38 0.53 0.75 111 135 167 2,04
1:52:50 0.12 0.36 0.28 0.39 0.56 0.82 1.00 124 1.52
1:56:52 0.08 0.26 0.20 0.28 0.40 0.60 0.73 051 111
2:00:54 0.06 0.13 0.14 0.20 0.29 0.43 052 0.65 0.80
2:04:56 0.04 0.13 0.10 0.14 021 0.31 038 0.47 058
2:08:58 0.03 0.09 0.07 0.10 014 0.21 0.26 0.33 0.40
2:12:59 0.02 0.05 0.04 0.06 0.09 0.13 017 021 0.26
2:17.01 0.01 003 002 0.03 0.05 0.07 0.09 0.12 015
2:21:03 0.00 0.01 001 0.01 0.02 0.03 0.04 0.05 0.07
2:25:05 0.00 0.00 0.00 0.00 0.00 0.01 001 0.01 0.02
2:29.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:33:08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:37:10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:41:12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:45:14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:49:16 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00
2:53:17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:57:19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3.01:21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:05:23 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:09:25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:13:26 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:17:28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:21:30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:25:32 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:29:34 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:33:35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:37:37 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:41:39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:45:41 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:49:43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:53:44 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:57:46 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:01:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:05:50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:09:52 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:13:53 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00
4:17:55 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00
4:21:57 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00
4:25:59 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:30:01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:34:02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:38:04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:42:06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:46:08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:50:10 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00
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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 should graphically compare the summary S-A-V-D table to the full 5-A-V-D table in the chart to confirm it captures all key transition points.

Stige s Irease stage Area Area Valume Volume )
e (] 2] [acres] f+3) [ac-h] fefs)

For best results, include the
stages of all grade slope
changes (e.g. ISV and Floor)
from the $-A-V table on
Sheet 'Basin’.

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