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@FINAL DRAINAGE REPORT FOR MIDTOWN COLLECTION AT HANNAH RIDGE FILINGS 1
AND 2 (A Replat of Tracts AA and BB, Hannah Ridge at Feathergrass Subdivision Filing
No. 1)

DRAINAGE REPORT STATEMENT

DESIGN ENGINEER'S STATEMENT:
The attached drainage plan and report were prepared under sy direction and supervision and are
correct to the best of my knowledge and belief. Said drainagé report has been prepared according to
the criteria establishe County for drainage report”and said report is in conformity with the

applicable master plap drainage basin. | accept responsibility for any liability caused by any
negligent acts, errors, ox@wissions on my part in preparing this report.

of the

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

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

Business Name: Feathergrass Investments LLC

Date
Title:
Address: 6385 Corporate Dr., Suite 200

Colorado Springs, CO 80919

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

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

Conditions:
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@ FINAL DRAINAGE REPORT FOR MIDTOWN COLLECTION AT HANNAH RIDGE FILINGS 1
AND 2 (A Replat of Tracts AA and BB, Hannah Ridge at Feathergrass Subdivision Filing
No. 1)
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FINAL DRAINAGE REPORT FOR MIDTOWN COLLECTION AT HANNAH RIDGE FILINGS 1
AND 2 (A Replat of Tracts AA and BB, Hannah Ridge at Feathergrass Subdivision Filing
No. 1)

Preliminary and
PURPOSE

This document is the Final Drainage Report for Midtown Collection at Hannah Ridge Filings 1 and 2.
The purpose of this report is to identify onsite and offsite drainage patterns, storm sewer, inlet
locations, and areas tributary to the site, and to safely route developed storm water runoff to
adequate detention and water quaiity 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 Filings 1 and 2 and discuss the final construction details, and more
specifically, the final design details of the proposed sub-regional public detention/water quality
facilities located within Filing 1 that will handle the treatment for Filings 1 and 2. Final design

information for the Filings No. 1 and 2 detention/water quality facilities are included in this report.

GENERAL DESCRIPTION

The 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 one commercial parcel, Tract CC and the two previously anticipated multi-family
parcels, Tracts AA and BB, that are now proposed for a small lot PUD single family development.
Midtown Collection at Hannah Ridge Filing No. 1js 9.123 acres in size and contains 61 small lot, single-
family lots. Midtown Collection at Hannah Ridga Filing No. 2 ,is 3.260 acres in size and contains 28

proposed small lot, single-family lots.

(Tract AA)
(Tract BB)
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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
south portion of the overall Hannah Ridge at Feathergrass development. These two proposed
residential filings are comprised of Basin E9 for Filing No. 1 and Basin F5 for Filing No. 2, as shown on
the developed drainage map provided by MVE, Inc. (See Appendix}. The abandoned railroad bed 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 Filing 2, 3 and 4 improvements
included the public storm under Shawnee Drive out-falling into the existing 60” RCP storm that runs
parallel to Constitution. The 84” RCP public storm from Hunter Jumper Drive to Hannah Ridge Drive
was also previously constructed. The on-site pre-development drainage patterns are generally sheet
flowing towards Shawnee Drive where existing inlets intercept the flows and transfer them to an
existing stormwater quality only facility located on the east side of Shawnee Drive and constructed
with Filing No. 4 (Filing No. 2). Filing No. 1 existing flows generally drain as sheet flow in an easterly

direction towards the existing drainage channel west of Hannah Ridge Drive.

DEVELOPED DRAINAGE CONDITIONS

Given some recent changes in City/County Drainage Criteria, the calculations for this development now
reflects current criteria for stormwater quality and detention requirements. Proposed Pond 1 will be
designed as a full spectrum facility to accommodate the developed flows from the west portion of
Filing No. 1 and all of Filing No. 2. Pond 2 will accommodate the easterly portion of Filing No. 1. This
will include the design of concrete forebays, concrete trickle channels, concrete micropool and an
outlet structure designed to release flows based on full spectrum criteria. The attached developed
conditions drainage map contains many design points related to proposed sump conditions. All public
Type R inlets have been designed at these various locations to accept both the 5-yr. and 100-yr.

developed flows.
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All proposed storm facilities within the public Right-of-way will be public with ownership and
maintenance by El Paso County. All other proposed storm facilities within easements or tracts and the

proposed Pond 1 and Pond 2 will be owned and maintained by the Hannah Ridge HOA. EXisting
easements?

Design Point 1 {Qs = 4 cfs and Quoo = 8 cfs) collect developed flows from Basins A & B. At this sump
condition, a 5" 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 then be conveyed via a
18" RCP storm sewer in a southerly direction towards Pond 1. The total flow within the pipe at this
location is given by Pipe Run 1 (Qs = 4 ¢fs and Quoo = 8 cfs). The emergency overflow route at this
location is in the southerly direction in Tract A directly into a drainage tract that will route the flows

towards Constitution Avenue.

Design Point 2 (Qs = 2 cfs and Quoo = 3 cfs) and Design Point 3 {(Qs = 1 cfs and Quoo = 2 cfs) collect
developed flows from Basins C & D. At this sump condition, a 5’ and a 5" Type R sump inlets,
respectively, 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 a 18” RCP storm
sewer towards Pond 1. The total flow within the pipe at this location is given by Pipe Run 3 {Qs = 3 cfs
and Quoo = 6 cfs). The emergency overflow route at this location is via Tract A directly and then to
Constitution Avenue. Pipe Run 4 (Qs = 7 cfs and Qoo = 13 cfs) represents the combined pipe flows
from Design Points 1-3. This 24” RCP storm sewer will route these combined developed flows directly

into Pond 1. This pond inflow is designated later in this report.

Design Point 4 (Qs = 1 cfs and Queo = 2 cfs) collects developed flows from Basin F. At this sump
condition, a 5’ 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 1.0° and then be
conveyed via a 18” RCP storm sewer towards Pond 1. The total flow within the pipe at this location is
given by Pipe Run 5 {Qs = 1 cfs and Qi = 2 c¢fs). The emergency overflow route at this location is via

Tract A directly and then to Shawnee Drive. Pipe Run 6 {Qs = 8 cfs and Qi = 15 cfs) represents the
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combined pipe flows from Design Points 1, 2, 3 & 4. This 24” RCP storm sewer will route these

combined developed flows directly into Pond 1. This pond inflow is designated later in this report.

Design Point 5 (Qs = 9 cfs and Qoo = 19 cfs) collect developed flows from Basins |. At this sump
condition, a 15" 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 1.0’ and then be
conveyed via a 24” RCP storm sewer towards Pond 1. The total flow within the pipe at this location is
given by Pipe Run 7 (Qs = 9 cfs and Qioo = 19 cfs). The emergency overflow route at this location is via a

Tract directly behind the inlet and then to gn existing rip rap lined drainage channelpn Pipe Run 8 (Qs =

15 cfs and Quoo = 30 cfs) represents the comhined pipe flows from Design Points 1, 2, %, 4 & 5. This 30”

RCP storm sewer will route these combined developad flows directly into Pond 1. Th|s pond inflow is

designated later in this report. Provide "emergency conditions"

Pond 1, then? analysis at this location.

Design Point 6 (Qs = 3 cfs and Qioo = 6 cfs) collects developed flows from Basin N. At this sump
condition, a 5" 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 be conveyed via a 18"
RCP storm sewer in a southerly direction towards Pond 2. The total flow within the pipe at this

location is given by Pipe Run 6 {Qs = 3 cfs and Qugo = 6 cfs). The emergency overflow route at this

location is via a Tract directly behind the inlet and then to an existing rip rap lined drainage channel.

Design Point 7 {Qs = 2 cfs and Que = 3 cfs) collects developed flows from Basin O. At this sump
condition, a 5’ 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 be conveyed via a 18"
RCP storm sewer in a southerly direction towards Pond 2. The total flow within the pipe at this
location is given by Pipe Run 10 (Qs = 2 cfs and Quoo = 3 cfs). The emergency overflow route at this

location is in the easterly direction directly into a Hannah Ridge Drive.

f\’r’!
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Basin E (Qs = 1 cfs and Quoo = 2 cfs) consists of flows from the landscaped residential front yards that
will sheet flow into Shawnee Drive and be routed to the existing SWQ pond east of the intersection of

Shawnee Drive and Constitution Ave.

Basin G (Qs = 1.1 cfs and Quoo = 2.1 cfs) consists of flows from the landscaped residential front yards
that will sheet flow into existing Hunter Jumper Drive and then to existing Shawnee Drive and be

routed to the existing SWQ pond east of the intersection of Shawnee Drive and Constitution Ave.

Basin H (Qs = 1 cfs and Quoo = 2 cfs) consists of landscaped flows from an area that contains the existing

SWQ pond located at the intersection of Shawnee Drive and Constitution Ave.

Basin J {Qs = 2 cfs and Qioo = 4 cfs) consists of flows from the landscaped residential front yards that
will sheet flow into existing Hunter Jumper Drive and be routed to the existing SWQ pond south of

Hunter Jumper Drive in Basin K.

Basin K (Qs = 1 cfs and Quoo = 3 cfs) consists of landscaped flows from an area that contains the existing

SWQ pond located south of Hunter Jumper Drive.

Basin L (Qs = 2 cfs and Quoo = 3 cfs) consists of landscaped flows from an area that contains Proposed

Full Spectrum SWQ Pond 1.

Basin P (Qs = 1 cfs and Quao = 1 cfs} consists of flows from the landscaped residential front yards that
will sheet flow into existing Hunter Jumper Drive and be routed to the existing SWQ pond east of

Hannah Ridge Drive.

Basin M (Qs = 2 cfs and Quoo = 4 cfs) consists of flows from the landscaped tract area that contains an

existing rip rap outfall of an existing 90” RCP to an existing box culvert under Hannah Ridge Drive.,

(CLASSI
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Design Point 8 The total inflow into Pond 1 equals Qs = 18 cfs and Qioo = 35 cfs. This facility will be
constructed with the proposed Filing 1 development and the downstream flows will remain consistent
with the previous filings. This facility will have one inflow point. The inflow (Qs = 18 cfs and Qugo = 35
cfs) will be from a 30” RCP into a concrete forebay with a required size of 90 CF based on 3% of the
WQCV from this inflow. The forebay is designed with 12” high walls, 4.9” notch and a 30" wide
concrete trickle channel routing the flows towards the pond outlet. The outlet structure consists of a
4'x4" concrete box with an integral 100 SF micropool allowing for 6” initial surcharge depth. The
micropool total depth of 3.0’ provides the required 0.3% of the WQCV. The outlet box will have a
height of 3.50". (See UD-BMP Spreadsheets in Appendix) The orifice plate on the front of the outlet box
consists of a series of 4 — 15/16” holes, 10.50” apart. (See UD-Detention Spreadsheets in Appendix)

This facility will be owned and maintained by the Hannah Ridge HOA.

Pond 1 has the following design parameters as a full-spectrum facility:
0.094 Ac.-ft. WQCV required
0.137 Ac.-ft. EURV required
0.493 Ac,-ft. 100-yr. storage required

Total In-flow: Qs =18 cfs, Qoo =35cfs
Pond Design Release: Qs =0.07 cfs, Qo0 =6.7 cfs
Pre-development Release: Qs = 0.14c¢fs, Qoo =8.6cfs

Design Point 9 The total inflow into Pond 2 equals Qs = 5 ¢fs and Qioo = 9 cfs. This facility will be
constructed with the proposed Filing 1 development and the downstream flows will remain consistent
with the previous filings. This facility will have two inflow points. The west inflow (Qs = 3 ¢fs and Quoo =
6 cfs) will be from an 18” RCP into a concrete trickle channel. The north inflow (Qs = 2 cfs and Qugo = 3
cfs) will be from an 18" RCP into a concrete trickle channel. Per the UD-BMP spreadsheet (see
appendix) forebays are not required for this small of a facility. The trick channel will be a 30” wide
concrete trickle channel routing the flows towards the pond outlet. The outlet structure consists of a
3'x3" concrete box with an integral 100 SF micropool allowing for 6” initial surcharge depth. The
micropool total depth of 3.0" provides the required 0.3% of the WQCV. The outlet box will have a
height of 2.35". (See UD-BMP Spreadsheets in Appendix) The orifice plate on the front of the outlet box
consists of a series of 3 holes, 9.40” apart. Two 7/16” diameter holes and 1 15/16” diameter hole.
(See UD-Detention Spreadsheets in Appendix) This facility will be owned and maintained by the
Hannah Ridge HOA.



Pond 2 has the following design parameters as a full-spectrum facifity:
0.023 Ac.-ft. WQCV required
0.044 Ac.-ft. EURV required
0.057 Ac.-ft. 100-yr. storage required

Total In-flow: Q:=5cfs, Qio=9cfs

Pond Design Release: Qs =0.03 cfs, Qugo=2.4cfs

Pre-development Release: Qs =0.038cfs, Quu=2.2cfs
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. Fuil-Spectrum detention pond modeling developed using

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

The City of Colorado Springs/Et 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. Implementation of these four steps helps to

achieve storm water permit requirements.

l\llﬂ
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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 vards, 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 (Pond 1 and 2).

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: No industrial or commercial uses are
proposed within this develocpment. 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.I.R.M.) Map Number 08041C0752G, with effective dates of December 7, 2018 {See Appendix).
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EROSION CONTROL PLAN

This is a combined Preliminary/Final Drainage Report.
Is Early Grading being requested?

cost estimate be submitted in conjunction with the Overlot Grading Plan and construction assurances

posted prior to obtaining a grading permit.

Midtown Collection at Hannah Ridge at Feathergrass Filing No. 1 and 2 Drainage Improvement Costs

{Non-Reimbursable)

ITEM DESCRIPTION QUANTITY UNIT COST COST

1. 5 Type R Inlet 6 EACH $3,791/EA S 23,400.00
2. 15 TypeR Inlet 1 EACH $7,923/EA $  4,200.00
3. 18” RCP Storm Drain 690 LF S69/LF S 47,610.00
4. 24" RCP Storm Drain G80 LF S84/LF S 82,320.00
5. 30” RCP Storm Drain 20 LF S94/LF S 1,880.00
6. Type | MH 1 EACH $8,592/EA S 8,592.00
7. Type Il MH 8 EACH S4,575/EA S 36,600.00
8. Pond 1 FSD 1 EACH $83,000/EA S 83,000.00
9, Pond 2 FSD 1 EACH $53,000/EA $ 53,000.00
SUB-TOTAL $340,602.00
10% ENGINEERING S 34,060.20
5% CONTINGENCIES S 17,030.10
SUB-TOTAL S 391,692.30

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. All three Filings are re-plats of previously

?\’fl
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platted tracts within Filing 1. However, these tracts were designated as future development and no
fees were paid at time of original platting. Thus, the percent imperviousness for each Filing is

calculated below based on the following acreages:

Filing 1: 9.123 ac.
Filing 2: 3.260 ac.

The total development area for each Filing 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 calcuiations are based on the 2019 drainage/bridge fees for the Sand Creek Basin:
FILING 1:
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%)

5.40 Ac. x 65% = 3.51 Impervious Ac.

Open Space Tracts

(Per El Paso County Percent Impervious Chart for greenbelts: 2%)

3.720 Ac. x 2% = 0.07 Impervious Ac.

Total Impervious Acreage: 3.58 Imp. Ac.

FILING 5 FEE TOTALS:

use 2019 fees
Bridge Fees /_

$5,210.00 x 4.58 Impervious Ac. = S 18,651.80

$17,751.00 x)3.58 Impervious Ac. = S 63,548.58
Thesa Dsainage Fees will be paid by developer in the form of cash and/or credits.

e\:n
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FILING 2:
2158 SF ave. lots {1/8 acre or less)

(Per El Paso County Percent Impervious Chart for 1/8 acre or less SF lots: 65%)

2.27 Ac. x 65% = 1.48 Impervious Ac.

Open Space Tracts

{Per El Paso County Percent Impervious Chart for greenbelts: 2%)

0.99 Ac. x 2% = 0.02 Impervious Ac.

Total Impervious Acreage: 1.50 Imp. Ac.
FILING 6 FEE TOTALS:
/— use 2019 fees

1.50 Impervious Ac. = S 7,815.00

1.50 Impervious Ac. = S 26,626.50
ge Fees will be paid by developer in the form of cash and/or credits.

Per the ECM 3.10.44, this development requests a reduction of drainage fees based on the on-site full
spectrum detention/SWQ facility proposed within the Sand Creek Drainage Basin to be constructed

with the first Filing developed. The following facility seems to meet the required six criteria as follows:

There are no
downstream
DBPS ponds
missing?

3. The proposed on-site facility is not part of a regional plan.

No downstream regional facility in place yet.

4. The proposed outlet is designed to release to full-spectrum criteria.

(LASSI
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5. Proposed facility is per County criteria and will gain County approval.

6. Proposed facility will be private with ownership and maintenance by HOA.

Total Reduction

Detention Pond 1 1.21 ac-ft. full spectrum S 83,000 x 50% = $ 41,500.00
Detention Pond 1 0.359 ac-ft. fuil spectrum $ 53,000 x50% = S 26,500.00
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. All proposed detention facilities meet
current criteria and provide full spectrum design. The proposed development will not adversely impact

surrounding developments.

PREPARED BY:
Classic Consulting

Kyle R. Campbell, P.E.
Division Manager

5m/1116.30/REPORTS/PDRdoc
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Version 4.05 Released March 2017

| ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm) J\
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: Midtown Collection at Hannah Ridge Filing No. 1 & 2
Inlet ID: DP-1

Gutter Geometry {Enter data in the blue cells}

Maximum Allowable \Widlh for Spread Behind Curb Teack = 75 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Spack = 0.020 fUift
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Npack = 0013
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 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So= 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) Nsrreer = 0016
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm T =| 17.0 | 17.0 |t
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Gz =[ 6.0 [ 6.0 Emches
ICheck boxes are not applicable in SUMP canditions ] r
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Quiow = SUMP | SUMP |efs

UD-Inlet_v4 05.xIsm, DP-1 3/28/2019. 7:47 AM



l INLET IN A SUMP OR SAG LOCATION |
Version 4.05 Released March 2017

Design Information (Input) MINOR MAJOR
TS it [ CDOT Type R Curb Opening | Type =[CBOT Type R Curb Opening
Local Depression (additional to continuous gutter depression 'a’ from above) Bocal = 3.00 inches
MNumber of Unit Inlets (Grate or Curb Opening) No = 1
Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 12.0 inches
Grate Information MINOR MAJOR ¥ Override Depths
Length of a Unit Grate L, (G) = N/A feet
Width of a Unit Grale W, = N/A feel
Area Opening Ratio for a Grate (typical values 0.15-0.90) Astio = N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Ci(G) = NiA N/A
Grale Weir Coefficient (typical value 2.15 - 3.60) C. (G)= N/A
Grate Orifice Coefficient (typical value 0.60 - 0 80) C,(G) = N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L (€)= 5.00 feet
Height of Vertical Curb Opening in Inches Heen = 6.00 inches
Height of Curb Orifice Throat in Inches Hinroa = 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, = 200 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) C.C)= 360
[Curb Opening Crifice Coefficient (typical value 0.60 - 0.70) C,(C)= 067
Low Head Performance Reduction {Calculated) MINOR MAJOR
Depth for Grate Midwidth Ao = NiA N/A ft
Depth for Curb Opening Weir Equation deun = 033 083 ft
Combination Inlet Perfarmance Reduction Factor for Long Inlets RF comination = 077 1.00
Curb Opening Performance Reduclion Factor for Long Inlets RFeun = 1.00 1.00
Grated Inlet Performance Reduction Factor for Long Inlets RF g = N/A NA

MINCR MAJOR
Total Inlet Interception Capacity {assumes clogged condition) Q,= 5.4 12.3 cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q peax requiren = 30 60 cfs

UD-Inlet_v4 05 xIsm, DP-1 3/28/2019. 7:47 AM



Project:
Inlet ID:

Version 4.05 Released March 2017

I 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. 1 & 2

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 al 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 f/ft)

Street Longitudinal Slope - Enter 0 for sump condition

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

Max. Allowable Spread for Minor & Major Storm
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm
Check boxes are nol applicable in SUMP conditions

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

Teack = 75 ft
Spack = 0.020 ft/ft
Neack = 0.013
Heura = 6.00 inches
Terown = 120 ft
W= 200 ft
Sc= 0.020 flift
Sw = 0.083 ftift
Sp= 0.000 fuft
Nsrreer = 0.016
Minor Storm Major Storm
Thanx = 12.0 120 i
Shane = 60 60 Jinches
(. I
Minor Storm Major Storm

Quow=|  SUMP

SUMP  |cfs

UD-Inlet_v4 05 xism, DP-2

3/28/2019, 7:47 AM



I INLET IN A SUMP OR SAG LOCATION |

Version 4.05 Released March 2017

Design Information (Input) MINOR MAJOR
Type of Inlet l GDOT Tyne RiCurd Cpening —'J Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression ‘a’ from above) Aipcal = 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1
Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 12.0 inches
Grate Information MINCR MAJOR ¥ Owvernide Depths
Length of a Unit Grate L, (G) = NIA feet
Width of a Unit Grate W, = N/A feet
lArea Opening Ratio for a Grate (typical values 0.15-0 90) Avatio = N/A
(Clogging Factor for a Single Grale (typical value 0.50 - 0.70) Ci(G) = MNIA NiA
Grate Weir Coefficient (typical value 215 - 3.60) C,(G)= NIA
Grate Orifice Coefficient (typical value 0.60 - 0.80) C,(6)= N/A
[Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L. (C)= 5.00 feet
Height of Vertical Curb Opening in Inches Hign = 6.00 inches
Height of Curb Orifice Throat in Inches Hivoa = 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, = 200 feet
Clogging Faclor for a Single Curb Opening (typical value 0 10) Ci(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)= 067
Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dae = NiA NIA ft
Depth for Curb Opening Weir Equation degn = 0.33 0.83 ft
(Combination Inlet Performance Reduclion Factor for Long Inlets RF zompination = 0.77 1.00
(Curb Opening Performance Reduction Factor for Long Inlets RF cun = 1.00 1.00
Grated Inlet Performance Reduclion Factor for Long Inlets RF g = NiA NIA

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Q= 5.4 12.3 cfs
Inlet Capacity IS GOOD for Minor and Major Storms({>Q PEAK) Qreax requiren = 1.7 30 cfs

UD-Inlet_v4.05 xIsm, DP-2 3/28/2019, 7.47 AM



Project:
Inlet ID:

Version 4.05 Released March 2017

L

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

i

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

Midtown Collection at Hannah Ridge Filing No. 1 & 2

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 ft/ft)

Street Longitudinal Slope - Enter 0 for sump condition

Manning's Roughness for Street Section (typically between 0012 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

Toack = 7.5 ft
Seack = 0.020 f/ft
Npack = 0.013
Heurs = 6.00 inches
Terown = 12.0 ft
W= 2.00 fl
Sk = 0.020 fuft
Sw = 0.083 fuft
Sg= 0.000 fuft
Nsrreer = 0.016
Minor Storm Major Storm
Thaae = 12.0 { 12.0 Jit
e =| 60 | 6.0 |inches
r r
Minor Storm Major Storm
Quow=|  SUMP | SUMP  |cfs

UD-Inlet_v4 05 xIsm, DP-3
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[ INLET IN A SUMP OR SAG LOCATION B
Version 4.05 Released March 2017

+——Le (C)

Design Information {Input) MINOR MAJOR
Type of Inlet | COOT Tywe R Cury Doering l] Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression 'a’ from above) Bjocal = 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1
Water Depth at Flowline (outside of local depression) Ponding Depth = 60 12.0 inches
Grate Information MINOR MAJOR [¥ Owerride Depths
Length of a Unit Grate L, (G) = N/A feet
‘Width of a Unit Grate W, = NIA feet
lArea Opening Ratio for a Grate (typical values 0.15-0 90) At = 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. (@)= N/A
Grate Orifice Coefficient (typical value 0.60 - 0 80) C.(G) = N/A
[Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L (C)= 500 feet
Height of Vertical Curb Opening in Inches Hien = 6.00 inches
Height of Curb Orifice Throal in Inches Hivow = 6.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta = 63 40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) W, = 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0 10) Ci(C)= 0.10 010
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)= 067
Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dgae = NIA NIA ft
Depth for Curb Opening Weir Equation ey = 0.33 0.83 ft
Combination Inlet Performance Reduction Factor for Long Inlets RF cmbination = 077 1.00
Curb Opening Performance Reduction Factor for Long Inlets RFcue = 1.00 1.00
Grated Inlet Performance Reduction Factor for Long Inlets RF e = N/A NfA

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Q,= 5.4 12.3 cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q penk REQUIRED = 1.0 20 cfs

UD-Inlet_v4 05 xism. DP-3 3/28/2019, 7:47 AM



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. 1 & 2

Inlet ID: DP-4

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb Toack = 75 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Saack = 0020 ftift
Manning's Roughness Behind Curb (typically between 0.012 and 0 020) Nack = 0.013
Height of Curb at Gutter Flow Line Heyra = 6.00 inches
Distance from Curb Face lo Street Crown Terown = 12.0 ft
Gutter Width W= 2.00 ft
Street Transverse Slope Sy = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0 083 ft/ft) Sw 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition Sa 0.000 fft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) Nsrrger = 0.016
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Thuax =| 120 | 12.0 In
Max Allowable Depth at Gutter Flowline for Minor & Major Starm Chpax :[ 60 [ 6.0 ]lnches
[Check boxes are not applicable in SUMP conditions ) [
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Starm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Quiow = SUMP | SUMP fets

UD-Inlet_v4 05 xIsm  DP-4
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| INLET IN A SUMP OR SAG LOCATION

i

Version 4.05 Released March 2017

Design Information (Input}
190 NIOrmALon Lnpy i CDOT Type R Curb Opening

Water Depth at Flowline (outside of local depression)
Grate Information

Low Head Performance Reduction (Calculated)

Depth for Grate Midwidth
Depth for Curb Opening Weir Equation

#]

Type of Inlet Type =
Local Depression (additional to continuous gutter depression ‘a’ from above) Ao =
Number of Unit Inlets (Grate or Curb Opening) No =

Ponding Depth =

Length of a Unit Grate L.(G) =
\Width of a Unit Grate W, =
/Area Opening Ratio for a Grate (typical values 0.15-0.90) Aatie =
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Ci(G) =
Grate Weir Coefficient (typical value 2 15 - 3.60) C, (G)=
Grate Orifice Coefficient (typical value 0.60 - 0.80) C,(G) =
Curb Opening Information

Length of a Unit Curb Opening L, (€)=
Height of Vertical Curb Opening in Inches Hin =
Height of Curb Orifice Throat in Inches Huiou =
Angle of Throat (see USDCM Figure ST-5) Theta =
Side Width for Depression Pan (typically the gutter width of 2 feet) W, =
Clogging Factor for a Single Curb Opening (typical value 0.10) Gi(C) =
Curb Opening Weir Coefficient (typical value 2.3-3.7) C,(C)=
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) C,(C)=

MINOR MAJOR

CDOT Type R Curb Opening

Combination Inlet Performance Reduction Factor for Long Inlets
Curb Opening Performance Reduction Factor for Lang Inlets
(Grated Inlet Performance Reduction Factor for Long Inlets

RF e =

Q,=

Qpeak REQUIRED =

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

3.00 inches
1
6.0 12.0 inches
MINOR MAJOR ¥ Override Depths
NiA feet
N/A feet
N/A
N/A N/A
N/A
N/A
MINOR MAJOR
5.00 feet
6.00 inches
6.00 inches
63.40 degrees
2.00 feet
0.10 0.10
360
067
MINOR MAJOR
NIA NIA ft
033 0.83 ft
077 1.00
1.00 1.00
N/A NIA
MINOR MAJOR
54 12.3 cfs
12 22 cfs

UD-Inlet_v4 05 xism, DP-4

3/28/2019. 747 AM



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. 1 & 2

|—Teack Tongwn

(Gutter Geometry (Enter data in the blue cells

Maximum Allowable Widlh for Spread Behind Curb Taack = 7.5 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Sauck = 0.020 ftift
Manning's Roughness Behind Curb (typically between 0.012 and 0 020) Naack = 0.013
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Terown = 50.0 ft
Gutter Width W= 2.00 ft
Street Transverse Slope Sy = 0020 fuft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw= 0.083 fuft
Street Longitudinal Slope - Enter 0 for sump condition So= 0.000 ft/ft
Manning's Roughness for Sireet Section (typically between 0012 and 0.020) NsTREET = 0016

Minor Storm Major Storm
Max._ Allowable Spread for Minor & Major Storm Thaax =[ 250 | 500 lﬂ
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ohaax = 6.0 | 12.0 |inches
Check boxes are not applicable in SUMP conditions B I
Maximum Capacity for 1/2 Street based On Allowable Spread Minor Storm Major Storm
Water Depth without Gutter Depression (Eq. ST-2) y= 6.00 12.00 inches
\Vertical Depth between Gutter Lip and Gutter Flowline {usually 2") de = 2.0 2.0 inches
Gutter Depression (de - (W ™ S, " 12)) = 151 1.51 inches
Water Depth at Gutter Flowline d= 7.51 13.51 inches
|Allowable Spread for Discharge outside the Gutter Section W (T - W) Ty= 23.0 48.0 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) Eo= 0.235 0113
Discharge outside the Gutter Section W, carried in Section T Q= 00 00 cfs
Discharge within the Gulter Section W (Q; - Q) Qp = 0.0 00 cfs
Discharge Behind the Curb (e.g.. sidewalk. driveways, & lawns) Qsick = 0.0 0.0 cfs
Maximum Flow Based On Allowable Spread Qr = SUMP SUMP cfs
Flow Velocity within the Gutter Section = 0.0 0.0 fps
\V"d Product: Flow Velocity imes Gutter Flowline Depth vd = 0.0 0.0
Maximum Capacity for 1/2 Street based on Allowable Depth Minor Storm Major Storm
Theoretical Waler Spread T = 18.7 437 ft
Theoretical Spread for Discharge outside the Gutter Section W (T - W) Txm = 16.7 4.7 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) Eg= 0.318 0.130
Theoretical Discharge outside the Gutter Section W. carried in Section Ty 1y Q= 0.0 00 cfs
Actual Discharge outside the Gutter Section W, (limited by distance Togap) Qu= 0.0 00 cfs
Discharge within the Gutter Section W (Q, - Qy) Qu = 00 00 cfs
Discharge Behind the Curb (e.g.. sidewalk, driveways. & lawns) Qaack = 00 00 cfs.
Total Discharge for Major & Minor Storm (Pre-Safety Factor) Q= 00 00 cfs
Average Flow Velocity Within the Gutter Section V= 00 00 fps
\V*d Product: Flow Velocity Times Gutter Flowline Depth vd= 00 0.0
Slope-Based Depth Safety Reduction Factor for Major & Minor (d > 6") Storm R= SUMP SUMP
Max Flow Based on Allowable Depth (Safety Factor Applied) Q4= SUMP SUMP cfs
Resultant Flow Depth at Gutter Flowline (Safety Factor Applied) d= inches
Resultant Flow Depth at Street Crown (Safety Factor Applied) derown = inches
MINOR STORM Allowable Capacity is based on Depth Criterion Minar Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qo =| SUMP | SUMP |cfs

UD-Inlet_v4 05 xIsm. DP-5
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| INLET IN A SUMP OR SAG LOCATION

l

Version 4.05 Released March 2017

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 - 360)

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)

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)

Low Head Performance Reduction (Calculated)
Depth for Grate Midwidth

Depth for Curb Opening Weir Equation

Combination Inlet Performance Reduction Faclor for Long Inlets
Curb Opening Performance Reduction Factor for Long Inlets
Grated Inlet Performance Reduction Factor for Lang Inlets

WARNING: Inlet Capacity less than Q Peak for Minor Sterm

Side Width for Depression Pan (typically the gutter width of 2 feet)

Design Information (Input)

CDOT Type R Curb Openin:
Type of Inlet I » Op 9 ;I Type =
Local Depression (additional to continuous gutter depression ‘a’ from above) Bocal =
Number of Unit Inlets (Grate or Curb Opening) No =

Ponding Depth =

L.(G) =
W, =
Adtio =
Ci(©G)
C. (@)=
C.(G) =

L (C) =
Hen =
Hiniou =
Theta =
W, =
Ci(C)=
C.(C) =
G, (C)

Ao =
deun =
RF combinaton =

Total Inlet Interception Capacity (assumes clogged condition) Q,=

Q pesx REGUIRED =

MINOR MAJOR
CDOT Type R Curb Opening
3.00 inches
1
6.0 12.0 inches
MINOR MAJOR [~ Owerride Depths
NiA feet
N/A feet
NiA
N/A N/A
N/A
NIA
MINOR MAJOR
15.00 feet
6.00 inches
6.00 inches
63 40 degrees
200 feet
0.10 0.10
3.60
0.67
MINOR MAJOR
N/A N/A ft
0.33 083 ft
0.57 1.00
0.79 1.00
NIA NIA
MINOR MAJOR
9.7 39.1 cfs
13.0 25.0 cfs

UD-Inlet_v4 05 xIsm DP-5
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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. 1 & 2
Inlet ID: DP-6

Heurs

(Gutter Geometry (Enter data in the blue cells
Maximum Allowable Width for Spread Behind Curb Toack = 1.5 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Sgack = 0.020 f/ft
Manning's Roughness Behind Curb (typically between 0 012 and 0.020) Naack = 0.013
Height of Curb at Gutter Flow Line Heurs =
Distance from Curb Face to Street Crown Terown =
Gutter Width W=
Street Transverse Slope Sy =
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Su = 0083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition Sg= 0000 ftift
Manning's Roughness for Street Section (typically between 0012 and 0.020) NsrreeT = 0016
Minor Storm Major Storm
Max_ Allowable Spread for Minor & Major Storm Thax Zl 250 ] 250 ]ﬂ
Max Allowable Depth at Gutter Flowline for Minor & Major Storm s =| 6.0 | 60 |inches
Check boxes are not applicable in SUMP conditions ' r
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 |ets

UD-Inlet_v4 05 xlsm, DP-6 3/28/2019. 7:47 AM



[ INLET IN A SUMP OR SAG LOCATION

Version 4.05 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 050 - 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 060 - 0.70)

i CDOT Type R Curb Opening -}

Low Head Performance Reduction {Calculated)

Depth for Grate Midwidth

Depth for Curb Opening Weir Equation

[Combination Inlet Performance Reduction Faclor 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)

Type =

Aiocal =

No =

Ponding Depth =

L (G) =
W, =
Ao =
Ci(G) =
C. (G} =
C,(G) =

L(C) =
Hoan =
Hinsoat
Theta
W, =
Ci(C) =
Cy(C)=
C,(C)=

i

g =
Aoy =

RF compmation
RFcup =
RF g =

Q,=

Q peak rEQURED =

MINOR MAJOR
CDOT Type R Curb Opening
3.00 inches
1
60 120 inches
MINOR MAJOR ¥ Owerride Depths
NiA feet
N/A feet
N/A
NIA N/A
N/A
NIA
MINOR MAJOR
500 feet
6.00 inches
6.00 inches
63.40 degrees
200 feel
0.10 0.10
360
067
MINOR MAJOR
N/A NIA ft
033 083 ft
077 1.00
1.00 1.00
NIA NIA
MINCR MAJOR
54 123 cfs
30 6.0 cfs

UD-Inlet_v4 05 xism. DP-6
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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. 1 & 2

Project:
Inlet ID: DP-7
|- Toack
Saacx
=

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 Guiter 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

Taack = 75 ft
Spack = 0.020 fiift
Mpack = 0.013
Heure = 6.00 inches
Terown = 12.0 fi
= 2.00 ft
Su= 0.020 fi/ft
Sw= 0.083 fuft
So= 0.000 fuft
NsTREET = 0.016
Minor Storm Major Storm
| 12.0 | 12.0 |1t
G =| 5.0 | 12.0 |inches
r r
Minor Storm Major Storm
Quuon =| suMP [ sumMP  Jefs

UD-Inlet_v4.05 xIsm. DP-7
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| INLET IN A SUMP OR SAG LOCATION |
Version 4.05 Released March 2017

Lo (C)

Design Information {Input} I COOT Type R Curb Opaning L‘ MINOR MAJOR
Type of Inlet Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression 'a’ from above) Qe = 300 inches
Number of Unit Inlets (Grate ar Curb Opening) No = 1
Water Depth at Flowline (outside of local depression) Ponding Depth = 60 12.0 inches
Grate Information MINOR MAJOR [v Override Depths
Length of a Unit Grate L. (G)= NA feel
\Width of a Unit Grate W, = N/A feet
|Area Opening Ratio for a Grate (typical values 0.15-0.90) Ao = 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. (@)= N/A
Grate Orifice Coefficient (typical value 0,60 - 0.80) C. (G = N/A
[Curb Opening Infermation MINOR MAJOR
Length of a Unit Curb Opening L (C)= 5.00 feet
Height of Vertical Curb Opening in Inches Huon = 6.00 inches
Height of Curb Orifice Throat in Inches Hinrow = 6.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) W = 2.00 feet
Clogging Factor for a Single Curb Opening (lypical value 0.10) G (C) = 0.10 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)= 067
Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dgrae = NIA N/A ft
Depth for Curb Opening Weir Equation deyp = 033 083 ft
Combination Inlet Perfarmance Reduction Factor for Long Inlets RFcombnaiion = 077 1.00
Curb Opening Performance Reduction Factor for Long Inlets RFcum = 1.00 1.00
Grated Inlet Performance Reduction Factor far Long Inlets RFzqe = NIA NA

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Q,= 5.4 12.3 cfs
Inlet Capacity IS GOOD for Miner and Majer Storms(>Q PEAK) Qpeax RecuRED = 2.0 3.0 cfs

UD-Inlet_v4.05.xIsm. DP-7 3/28/2018, 7:47 AM



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. 1 & 2
Inlet ID: DP-8
|—Toack

Gutter Geometry (Enter data in the blue cells
Maximum Allowable Width for Spread Behind Curb Toack = 7.5 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Saack = 0.020 ftift
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Naack = 0.013
Height of Curb at Gutter Flow Line Heura = 6.00 inches
Distance from Curb Face to Street Crown Terown = 17.0 fi
Gutter Width W= 2.00 ft
Street Transverse Slope Sy = 0.020 fuft
Gutter Cross Slape (typically 2 inches over 24 inches or 0.083 ft/ft) Sw= 0.083 fuft
Street Longitudinal Slope - Enter 0 for sump condition Sp= 0.000 fuft
Manning’s Roughness for Street Seclion (typically between 0.012 and 0 020) NsraeeT = 0.016
Minor Storm Major Storm
Max Allowable Spread for Minor & Major Starm Thoax =[ 17.0 | 17.0 I
Max. Allowable Depth at Gutter Flowline for Minar & Major Storm Ahoax =| 6.0 | 8.0 |inches
[Check boxes are not applicable in SUMP conditions -
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Quow=[  sUMP | SUMP  |efs

UD-Inlet_v4.05 xism. DP-8
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[ INLET IN A SUMP OR SAG LOCATION

Version 4.05 Released March 2017

Design Information {Input) MINOR MAJOR
Type of Inlet I COOT Type R Curb Gpening —VJ Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression ‘a’ from above) Bocar = 3.00 inches
MNumber of Unit Inlets (Grate or Curb Opening) No = 1
Water Depih 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 feet
Width of a Unit Grate W, = N/A feet
/Area Opening Ratio for a Grate (typical values 0.15-0.90) At = N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Ci(G) = NIA N/A
(Grate Weir Coefficient (typical value 2.15 - 360) C.(G)= NIA
Grate Orifice Coefficient (typical value 0 60 - 0.80) C, (G = NIA
[Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L (C)= 10.00 feet
Height of Vertical Curb Opening in Inches Hoen = 6.00 inches
Height of Curb Orifice Throat in Inches Hinroa = 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, = 200 feel
Clagging 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) C.(C)= 360
Curb Opening Onifice Coefficient (typical value 050 - 0.70) C,(C)= 067
Low Head Performance Reduction (Calculated) MINCR MAJOR
Depth for Grate Midwidth Agrae = N/A N/A ft
Depth for Curb Opening Weir Equation deyw = 033 033 ft
[Combination Inlet Performance Reduction Factor for Long Inlets RF combaation = 0.57 0.57
[Curb Opening Performance Reduction Factor for Long Inlets RF ., = 093 0.93
(Grated Inlet Performance Reduction Factor for Long Inlets RF 5. = NIA N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Q.= 8.3 8.3 cfs
WARNING: Inlet Capacity less than Q Peak for Minor and Majer Storms Q peax REQUIRED = 13.0 250 cfs

UD-Inlet_v4.05.xIsm. DP-8
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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 FiTing No. 1 & 2

Inlet ID: DP-9

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb Toack = 7.5 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Spack = 0.020 ftUft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Neack = 0013
Height of Curb at Gutter Flow Line Heura = 6.00 inches
Distance from Curb Face to Street Crown Terown = 17.0 ft
Gutter Width w= 2.00 ft
Street Transverse Slope S¢= 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0 083 ft/ft) Sy = 0.083 fift
Street Longitudinal Slope - Enter 0 for sump condition Sp= 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsrreeT = 0.016
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Thax =I 17.0 | 17.0 ]f!
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm hyax =| 60 | 12.0 |inches
(Check boxes are not applicable in SUMP conditions . 1
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Quon =[ SUMP | SUMP |efs

UD-Inlet_v4.05 xIsm, DP-9

3/28/2018, 7.47 AM



[ INLET IN A SUMP OR SAG LOCATION 42|
Version 4.05 Released March 2017

PO | T ()

Design Information (Input) MINOR MAJOR
Type of Inlet I CBOT Type R Curb Opening -:I Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression ‘a’ from above) Aoca = 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1
Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 120 inches
Grate Information MINOR MAJOR [¥ Overnde Depths
Length of a Unit Grate L, (G)= N/A feet
Width of a Unit Grate W, = NIA feet
lArea Opening Ratio for a Grate (typical values 0 15-0.90) Ao = N/A
Clogging Factor for a Single Grate (typical value 0 50 - 0.70) CiG) = NiA N/A
(Grate Weir Coefficient (typical value 2.15 - 3.60) C, (G) = NIA
(Grate Orifice Coefficient (typical value 0.60 - 0.80) C,(G) = N/A
ICurb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L(C)= 10.00 feet
Height of Vertical Curb Opening in Inches Hoon = 6.00 inches
Height of Curb Orifice Throat in Inches Hinvoar = 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) Wp = 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) CiC) = 0.10 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 Midwidlh [ F—— NIA NIA ft
Depth for Curb Opening Weir Equation oy = 0.33 0.83 ft
(Combination Inlet Performance Reduction Factor for Long Inlets RF - mbinaon = 057 1.00
Curb Opening Performance Reduction Factor for Long Inlets RFcup = 093 1.00
Grated Inlet Performance Reduction Factor for Long Inlets RFgae = MNIA N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Q,= 8.3 25.5 cfs
WARNING: Inlet Capacity less than Q Peak for Minor Storm Q peaxk REQUIRED = 9.0 19.0 cfs

UD-Inlet_v4 05 xism, DP-9 3/28/2019, 7.47 AM



Version 4.05 Released March 2017

I ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm) J
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Project: Midtown Collection at Hannah Ridge Filing No. 1 & 2
Inlet ID: DP-10
|—Taack

Gutter Geometry (Enter data in the blue cells
Maximum Allowable Widih for Spread Behind Curb 8.5 ft
Side Slope Behind Curb (leave blank for ne conveyance credit behind curb) 0.020 Uft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) 0013
Height of Curb at Gulter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Terown = 17.0 fit
Gutter Width W= 2.00 ft
Street Transverse Slope Sy = 0.020 fuft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 fuft) Sw = 0.083 ftift
Street Longitudinal Slope - Enter 0 for sump condition So= 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) Nstreer = 0.016
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Theax =| 17.0 | 17.0 |1
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm [ 7Y =[ 6.0 I 12.0 ]inches
(Check boxes are not applicable in SUMP conditions = =
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qunow =| SUMP | SUMP |cts

UD-Inlet_v4.05 xism. DP-10 3/28/12019, 7:47 AM



| INLET IN A SUMP OR SAG LOCATION |
Version 4.05 Released March 2017

H-Curb

Design Information (Input) I COOT Type R Curb Gpening Ll MINOR MMQR
Type of Inlet Type = CDOT Type R Curb Opening
Local Depression {additional lo continuous gutter depression 'a’ from above) Ajcar = 300 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1
Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 12.0 inches
Grate Information MINOR MAJOR ¥ Owerride 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) Ao = NiA
Clogaing 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
Grate Orifice Coefficient (typical value 060 - 0.80) C.(G) = N/A
[Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L, (C) = 500 feet
Height of Vertical Curb Opening in Inches Hien = 6.00 inches
Height of Curb Orifice Throat in Inches Hinou = 6.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta = 6340 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) W, = 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Ci(C)= 0.10 010
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cu(C) = 360
Curb Opening Orifice Coefficient (typical value 060 - 0.70) G, (C) = 087
Low Head Performance Reduction {Calculated) MINOR MAJOR
Depth for Grate Midwidlh o = INIA NIA ft
Depth for Curb Opening Weir Equation deyp = 0.33 0.83 ft
Combination Inlet Performance Reduction Factor for Long Inlets RFompination = 077 1.00
Curb Opening Performance Reduction Factor for Long Inlets RFcup = 1.00 1.00
Grated Inlet Performance Reduction Factor for Long Inlets RFGrawe = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Q,= 5.4 12.3 cfs
Inlet Capacity IS GOOD for Minor and Major Sterms(>Q PEAK) Q peax reauiren = 2.0 5.0 cfs

UD-Inlet_v4.05 xlsm, DP-10 3/28/2019. 7:47 AM
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Worksheet for PIPE RUN 1

Project Description

Friction Method

Solve For
Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Cf Steps

GVF Output Data

Upstream Depth

Profile Description

Prefile Headloss

Average End Depth Over Rise
Normal Depth Over Rise
Downstream Velocity

Manning Formula

Normal! Depth

0.013
0.01000
1.50
8.00

0.98
1.22
2.82
0.43
1.43
1.10
65.3
0.00743
6.54
0.67
1.64
1.25
11.30
10.50
0.00580
SuperCritical

0.00
C.00

0.00

0.00
0.00
65.32
Infinity

ft/ft

ft¥s

ft's
ft*s
fuft

%
%o

3/28/2019 7:48:12 AM

Bentley Systems, Inc. Haestad Methods Sol\Bienti8y MeswMaster VB8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for PIPE RUN 1

GVF Output Data

Upstream Velocity Infinity  f/s
Normal Depth 0.98
Critical Depth 1.10
Channel Slope 0.01000 fuft
Critical Slope 0.00743  fi/ft

Bentley Systems, Inc. Haestad Methods Sol \Riemti€pilesvMaster V8i (SELECTseries 1) [08.11.01.03]
3/28/2019 7:48:12 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Worksheet for PIPE RUN 2

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

3/28/2019 7:48:20 AM

Manning Fermula
Normal Depth

0013
0.01G00
1.50
3.00

0.55
0.59
1.95
.30
1.44
0.66
36.6
0.00513
5.13
0.41
0.96
1.42
11.30
10.50
0.00082
SuperCritical

0.00
0.00

0.00

0.00
0.00
36.58
Infinity

ft/ft

ft¥s

ﬂ2

fti/s
ft¥/s
ft/ft

Page

Bentley Systems, Inc. Haestad Methods SolBintl@pilenvMaster V8i (SELECTseries 1} [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Worksheet for PIPE RUN 2

GVF Output Data

Upstream Velocity
Neormal Depth
Critical Depth
Channel Slope
Critical Slope

3/28/2019 7:48:20 AM

Infinity  fi/s
0.55
0.66

0.01000  fyft

0.00513 it

Bentley Systems, Inc. Haestad Methods Sol et Sy MeswMaster VBi (SELECTseries 1) [08.11.01.03)

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Worksheet for PIPE RUN 3

Project Description

Friction Method

Solve For
Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge
Results

Normal! Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Qutput Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

32812019 7:48:24 AM

Manning Fermula

Normal Depth

0.013
0.01000
1.50
6.00

0.81
0.98
2.48
0.39
1.49
0.95
542
0.00622
6.14
0.59
1.40
1.34
11.30
10.50
0.00326
SuperCritical

0.00
0.00

0.00

0.00
0.00
5415
Infinity

ft/ft

ft%s

ﬂ!

ft'fs
ft%s
ft/it

Y%
%
ft/s

Bentley Systems, Inc. Haestad Methods SoluBenti6pMenwMaster Vi (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666



Worksheet for PIPE RUN 3

GVF Output Data

Upstream Velocity Infinity  ft/s
Normal Depth 0.81
Critical Depth 0.95
Channel Slope 0.01000  fuft
Critical Slope 0.00622 ft/ft

Bentley Systems, Inc. Haestad Methods SollBentiSy #esvMaster V8i (SELECTseries 1) [08.11.01.03]
3/28/2019 7:48:24 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Worksheet for PIPE RUN 4

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013
Channel Slope 0.01000  fuft
Diameter 200 ft
Discharge 13.00 ft¥s
Resulis

Normal Depth 1.09
Flow Area 1.74 2
Wetted Perimeter 3.32
Hydraufic Radius 0.53

Top Width 1.99
Critical Depth 1.30
Percent Full 544 9%
Critical Slope 0.00581  fi/ft
Velocity 745 fis
Velocity Head 086
Specific Energy 1.95% ft
Froude Number 1.40
Maximum Discharge 24.33  ft¥s
Discharge Full 2262 f¥s
Slope Full 0.00330
Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00
Length 0.00
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Average End Depth Over Rise 0.00 9
Normal Depth Over Rise 54.36 ¢4
Downstream Velocity Infinity  ft/s

Bentley Systemns, Inc. Haestad Methods Sol Bimti€p HleswMaster V8i (SELECTseries 1) (08.11.01.03]
3/28/2019 7:48:28 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for PIPE RUN 4

GVF Output Data

Upstream Velocity Infinity  ft/s
Normal Depth 1.09 +#t
Critical Depth 1.30 ft
Channel Slope 0.01000 ft/ft
Critical Slope 0.00581 At

Bentley Systems, Inc. Haestad Methods SollBntiGpileswMaster V8i (SELECTseries 1) [08.11.01.03]
3/28/2019 7:48:28 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Worksheet for PIPE RUN 5

Project Description

Friction Methcod

Solve For
Input Data

Roughness Coefficient
Channe! Slope
Diameter

Discharge
Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Qutput Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Manning Formula

Normal Depth

0.013
0.01000
1.50
2.00

0.44
0.44
1.72
0.25
1.37
0.53
296
0.00495
4.58
0.33
0.77
1.43
11.30
10.50
0.00038
SuperCritical

0.00
0.00

0.00

0.00
0.00
29.57
Infinity

ft/ft

ft¥/s

ﬂz

=1

ft¥s
ft¥s
ft/ft

%
%

312812019 7:48:35 AM

Bentley Systems, Inc. Haestad Methods SoliBenti@pi¥ervMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for PIPE RUN 5

GVF Output Data

Upstream Velocity Infinity ft/s
Normal Depth 0.44
Critical Depth 0.53
Channel Slope 0.01000 ft/ft
Critical Slope 0.00495 i/t

Bentley Systemns, Inc. Haestad Methods Sol\BentiSgilenvMaster V8i (SELECTseries 1) [08.11.01.03]
3/2812019 7:48:35 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Worksheet for PIPE RUN 6

Project Description

Friction Methed

Solve For
Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge
Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flaw Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Qutput Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Qver Rise
Normal Depth Over Rise

Downstream Velocity

3/28/2019 7:48:40 AM

Manning Formula

Normal Depth

0.013
0.00500
2.00
15.00

1.54
2.59
4.28
0.61
1.69
1.40
76.9
0.00832
579
0.52
2.06
0.82
17.21
16.00
0.00440
SubCritical

0.00
0.00

0.00

0.00
0.00
76.88
Infinity

ft/ft

ft¥/s

ft¥ls
ft¥/s
ftft

%
%

Bentley Systems, Inc. Haestad Methods Sol Benti8piesvMaster VBi (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Worksheet for PIPE RUN 6

GVF Output Data

Upstream Velocity Infinity  fi/s
Normal Depth 1.54
Critical Depth 1.40
Channel Slope 0.00500  f/ft
Critical Slope 0.00632 fi/ft

Bentiey Systems, Inc. Haestad Methods Sol\BemtiépilesvMaster Vi (SELECTseries 1) [08.11.01.03]
3/28/2019 7:48:40 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Worksheet for PIPE RUN 7

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013
Channel Slope 0.01000 ft/it
Diameter 200 1t
Discharge 19.00  ft3/s
Resuits

Normal Depth 1.40 ft
Flow Area 2.36  ft2
Woetted Perimeter 3.97
Hydraulic Radius 0.59

Top Width 1.83
Critical Depth 1.57
Percent Full 70.2 %
Critical Slope 0.00769 it
Velocity 8.07 fis
Velocity Head 1.01
Specific Energy 2.41
Froude Number 1.25
Maximum Discharge 2433 ft¥s
Discharge Full 2262 ftis
Slope Full 0.00705 i/t
Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00
Length 0.00
Number Of Steps 0
GVF Output Data

Upstream Depth 000 +#
Profile Description

Profile Headloss 000 ft
Average End Depth Over Rise 0.00 %
Normal Depth Over Rise 70.18 %
Downstream Velocity Infinity  ft/s

Bentley Systems, Inc. Haestad Methods Sol\BentiSgslesvMaster V8i (SELECTseries 1) [08.11.01.03]
3/28/2019 7:48:45 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for PIPE RUN 7

GVF Output Data

Upstream Velocity Infinity  ft/s
Normal Depth 1.40 ft
Critical Depth 1.57 ft
Channel Slepe 0.01000  fi/ft
Critical Slope 0.00769 ft/ft

Bentley Systems, Inc. Haestad Methods SolubentiSp MeswMaster V8i (SELECTseries 1) [08.11.01.03]
3/28/2019 7:48:45 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Worksheet for PIPE RUN 8

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013
Channel Slope 0.01000 fuft
Diameter 250 ft
Discharge 32.00 ft¥s
Results

Normal Depth 166 ft
Flow Area 346 f?
Wetted Perimeter 4.76
Hydraulic Radius 0.73

Top Width 2.36
Critical Depth 1.93
Percent Full 66.4 %
Critical Slope 0.00688 fu/h
Velocity 9.24 fiis
Velocity Head 133 +#
Specific Energy 299 f
Froude Number 1.35
Maximum Discharge 4412 ft3fs
Discharge Full 41.01  ft¥s
Slope Full 0.00609 fum
Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 1t
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 it
Profile Description

Profile Headloss 0.00 ft
Average End Depth Over Rise 0.00 %
Normal Depth Over Rise 66.44 9
Downstream Velocity Infinity  ft/s

Bentley Systems, Inc. Haestad Methods SolBemt8pilesvMaster V8i (SELECTseries 1} [08.11.01.03]
3/28/2019 7:48:49 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for PIPE RUN 8

GVF Qutput Data

Upstream Velocity Infinity  fi/s
Normal Depth 1.66 ft
Critical Depth 1.93
Channel Slope 0.01000 fuft
Critical Slope 0.00688 f/ft

Bentley Systemns, Inc. Haestad Methods Sol\BiortSyiesvMaster V3i (SELECTseries 1) [08.11.01.03]
3/28/2019 7:48:49 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Worksheet for PIPE RUN 9

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013
Channel Slope 0.01000 i/t
Diameter 1.50 #
Discharge 6.00 ft¥s
Results

Normal Depth 081 ft
Flow Area 098 2
Wetted Perimeter 2.48
Hydraulic Radius 0.39

Top Width 1.49
Critical Depth 0.95
Percent Full 54.2 %
Critical Slope 0.00622  fiMt
Velocity 614 fi/s
Velocity Head 059 ft
Specific Energy 1.40 #
Froude Number 1.34
Maximum Discharge 11.30 #s
Discharge Full 10.50 ft¥s
Siope Full 0.00326  fi/f
Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00
Length 0.00
Number Of Steps 0
GVF Output Data s

Upstream Depth 0.00 #t
Profile Description

Profile Headloss 000 ft
Average End Depth Over Rise 0.00 9%
Normal Depth Over Rise 5415 %
Downstream Velocity Infinity  ft/s

Bentley Systems, Inc. Haestad Methods Sol\Bienti@pilesvMaster V8i (SELECTseries 1} [08.11.01.03]
3/28/2019 7:48:53 AM 27 Stemons Company Drive Suite 200 W Watertown, GT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for PIPE RUN 9

GVF Qutput Data

Upstream Velocity Infinity  ft/s
Normal Depth 0.81 ft
Critical Depth 0.95 ft
Channel Slope 0.01000 fi/ft
Critical Slope 0.00622 ftit

Bentley Systems, Inc. Haestad Methods SolBienti8pesmwMaster V8i (SELECTseries 1) [08.11.01.03]
3/28/2019 7:48:53 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Worksheet for PIPE RUN 10

Project Description

Friction Method

Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013
Channel Slope 0.01000 fuft
Diameter 1.50 ft
Discharge 3.00 ftys
Results

Normal Depth 055 ft
Flow Area 0.59 ft2
Wetted Perimeter 195 ft
Hydraulic Radius 0.30 ft
Top Width 144
Critical Depth 066 ft
Percent Full 366 %
Critical Slope 0.00513 st
Velocity 513 fi/s
Velocity Head 0.41 ft
Specific Energy 096 ft
Froude Number 1.42
Maximum Discharge 11.30 ft¥s
Discharge Full 10.50  ft¥s
Slope Fuil 0.00082 fut
Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 f
Number Of Steps 0
GVF Output Data

Upstream Depth 000 #
Profite Description

Profile Headloss 000 ft
Average End Depth Over Rise 0.00 9%
Normal Depth Over Rise 36.58 %
Downstream Velocity Infinity  ft/s

Bentley Systems, Inc. Haestad Methods Sol\Biontiéy MervMaster V8i (SELECTseries 1) [08.11.01.03]

3/28/2019 7:48:57 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for PIPE RUN 10

GVF Qutput Data

Upstream Velocity Infinity  fi/s
Normal Depth 055
Critical Depth 0.66 f
Channel Slope 0.01000 i/t
Critical Slope 0.00513  fy#t

Bentley Systems, Inc, Haestad Methods Sol BentSpillervMaster V8i (SELECTseries 1) [08.11.01.03]
3/28/2019 7:48:57 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2
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Site-Level Low Impact Development (LID) Design Effective Impervious Calculator

LID Credit by Impervious Reduction Factor (IRF) Method

User Input

UD BMP (Version 3.06, November 2016}

Desiger
Company: Classic Consulting Engineers
++*Design Starm: 1-Hour Rain Depth WQCV Event 053 inches, Date: MARCH 26 2019
=+*Minor Storm: 1-Hour Rain Depth 5-Year Event 150 inches Project: MIDTOWN AT HANNAH RIDGE
“Major Storm: 1-Hour Rain Depth 100-Year Event 252 inches Location: POND 1
Optional User Defined Storm CUHP
{CUHP} NOAA 1 Hour Rainfall Depth and Frequancy 100.vear Event 262 |
for User Defined Starm
Max intensity for Optional User Oefined Storm
SITE INFORMATION (USER-INPUT)
Sub-basin [dentifier Basin A Basin B Basin C Basin O Basin | Basin L {
Azcewing Pervious Area Soil Type Sand sand sand Sand sand sand Sand }
Total Area fac., Sum of DCIA, UIA, RPA, & SPA) 0.480 0810 0.510 0.350 0.310 4.180 0.650
Directly Connected Imparvious Area {DCIA, acres) 0.000 0.210 0.150 0.080 0.100 1.150 0.000
Unconnected Impervious Area (UIA, acres) 0.050 050 0.040 0.030 0030 0.350 0.000
Recaiving Parvious Area (RPA, acres) 0.170 0.200 0.080 0.170 0.140 2580 0.000 i
Separate Perviaus Area |5PA, acres) 0.260 0.350 0.240 0.070 0.040 0.100 0.690 |
PA Tre men 3 2 R i
VU"E"‘E wcl?lw snf;i:ig »U)::Ee:nu:r:z |L1c|)|y < .5 2 ¢ & £ & |
CALCULATED RESULTS (OUTPUT)
Tatal Calculated Area (ac, check against input) 0.480 0810 0.510 0350 0.310 4.180 0.690
Diractly Connectad Impervious Area {DCIA, %) 0.0% 25.9% 29.4% 22.9% 32.3% 275% 0.0%
Unconnected Impervious Area {UIA, %) 10.4% 6.2% 78% 36% 9.7% B8.4% 0.0%
Receiing Pervious Area (RPA, %) 35.4% 24.7% 157% 48.6% 45.2% 61.7% 0.0%
Saparate Perviaus Area (SPA, %) 54.2% 43.2% 47.1% 200% 129% 2.4% 100.0%
Ay (RPA | UIA) 3400 4.000 2.000 5.667 4667 7.371 0.000
1, Check 0.230 0.200 0.330 0,150 0.180 0.120 1.000
£/ 1far WQCVY Event 110 110 110 110 11.0 110 10
f/ 1 for 5-Year Evant 06 06 0.6 06 0.6 06 06
f/1far 100 Year Event 0.6 0.6 0.6 26 0.6 0.6 06
1/ for Optional User Defined Storm CUHP: 0.57 0.57 057 0.57 0.57 057 057
IRF far WQCV Event 0.45 043 051 0.32 0.33 0.26 1.00
IHF for 5 Year Event 0.80 0.30 0.82 0.60 0.72 048 1.00
IRF for 100 Year Event 0.82 0.82 0.84 .61 0.73 049 100
IRF for Optional User Defined Storm CUHP: 0.82 0.82 0.84 0.61 0.73 049 1.00
Total Site IMperviousness: lu, 10.4% 321% 37.3% 314% a1.5% 35.9% 0.0%
Effective Imperviousness for WOCY Event 4.7% 28.6% 33.4% 25.6% 36.0% 29.7% 0.0%
Effective Imperviousness for 5-Year Event: B.4% 30.9% 359% 28.0% 39.2% 315% 0.0%
Effective Imperviousness for 100-Year Event 8.6% 31.0% 36.0% 281% 39.4% 316% 0.0%
Effective Imperviousness for Optional User Defined Storm CUHP: B.6% 31.0% 36.0% 28.1% 39.4% 31.6% 0.0% 1
LID / EFFECTIVE IMPERVIOUSNESS CREDITS
WQCV Event CREDIT: Reduce Detention By: 50.7% 6.9% 6.3% 12.1% 8.6% 10.8% M/A NfA N/A N/A N/A N/A N/A N/A
This fine only for 10-Year Event N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
100 Vear Event CREDIT®*: Reduce Detention By: 2.0% 38% 16% 113% 6.4% 12.2% N/A NFA N/A N/A N/A N/A NfA N/A
User Defined CUHP CREDIT: Reduce Detention By: 10.7% 2.6% 2.6% 7.6% 5.0% 9.0% 0.0%
Total Site Imperviousness: | 30.6% Hotas:
Total Site Effective Imperviausness for WQCV Event: | 25.5% " Use Green-Ampt average infiltration rate values from Table 3.3, g
Total Site Effective Imperviousness for 5-Year Event: | 27.4% " Flood control detention valume credits based on empirical equations from Storage Chapter of USDCM
Total Site Effective mperviousness for 100-Year Event: | 27.5% “** Method assumes that 1-hour rainfall depth is equivalent to 1-hour intensity for calculation purposed
Tatal Site Effective Imperviousness for Optional User Defined Starm CUHP: 27.5%

POND 1 UD-BMP_+3 06.xism IRF
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Design Procedure Form: Extended Detention Basin (EDB)

UD-BMP (Version 3.06. November 2018) Sheet1 of 4
Designer:
Company: Classic Consulting Engineers
Date: March 28, 2019
Project: Midtown at Hannah Ridge Fil. 1
Location: Pond 1
1. Basin Storage Volume
A) Effective Imperviousness of Tributary Area, |, lg= 306 %
B) Tributary Area's Imperviousness Ratio (i = 1,/ 100 ) 1= 0.306
C) Contributing Watershed Area Area = 7.330 ac
D) For Watersheds Outside of the Denver Region, Depth of Average dg = 042 in
Runoff Producing Storm
Choose OfE-

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

= Water Quality Capture Volume (WQCV)

® Excess Urban Runoff Volume (EURV)

F) Design Volume (WQCV) Based on 40-hour Drain Time Voesign= 0.094 ac-ft
(Vpesion = (1.0 (091 TP-119° ¢+ 0 78*1)112 * Area )
G) For Watersheds Outside of the Denver Region, Voesion oTHERS 0.091 ac-ft
Water Quality Capture Volume (WQCV) Design Volume
(Viwacy otHer = (ds*(Vpesion/0.43))
H) User Input of Water Quality Capture Volume (WQCV) Design Valume Voesionuser= ac-ft
(Only if a different WQCV Design Volume is desired)
Choose O
1) Predominant Watershed NRCS Soil Group oA
®B
oC/D
J) Excess Urban Runoff Volume (EURV) Design Volume
For HSG A: EURV, = 168 *i'*® EURV = 0.231 ac-ft
For HSG B EURVg =136 1'%
For HSG C/D: EURVep =120 1'%
2. Basin Shape: Length to Width Ratio LW= 2.0 1
(A basin length to width ratio of at least 2:1 will improve TSS reduction.)
3 Basin Side Slopes
A) Basin Maximum Side Slopes Z= 3.00 ft/ft

(Horizontal distance per unit vertical. 4'1 or flatter preferred)

DIFFICULT TO MAINTAIN, INCREASE WHERE POSSIBLE

4 Inlet

A) Describe means of providing energy dissipation at cancentrated
inflow locations

POND 1 UD-BMP_v3.06.xIsm, EDB
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|L Design Procedure Form: Extended Detention Basin (EDB)

Sheet2 of 4
Designer:
Company: Classic Consulting Engineers
Date: March 28, 2019
Project: Midtown at Hannah Ridge Fil. 1
Location: Pond 1
5. Forebay

A) Minimum Forebay Volume
(Venan = 2% of the WQCV)

B) Actual Forebay Volume

C) Forebay Depth
(De = 18

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

ii) Forebay Discharge Design Flow
(Qr =0.02 * Qypo)

E) Forebay Discharge Design

Vewn = 0.002 ac-ft

V= 0.002 ac-ft

De = 12.0 in

Qio0 = 35.00 cfs

Qf = 0.70 cfs

Choose
2 Berm With Pipe

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

(flow too small for berm w/ pipe)

G) Rectangular Natch Width Calculated Wy, = 49 in
Choose OF&
6 Trnckle Channel 2
& Concrete
A) Type of Trickle Channel = Soft Bottom
F) Slope of Trickle Channel S= 0.0100 ftift
7. Micropool and Outlet Structure
A) Depth of Micropool (2.5-feet minimum) Du = 25  ft
B) Surface Area of Microoool (10 ft* minimum) An = 100 sq ft
C) Outlet Type
Choose One ST
® Orifice Plate
< Other (Describe):
D) Smallest Dimension of Orifice Opening Based on Hydrograph Routing
(Use UD-Detention) Donfice = 1.00 inches
E) Total Qutiet Area Ag = 3.00 square inches

POND 1 UD-BMP_v3.06 xIsm, EDB
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Design Procedure Form: Extended Detention Basin (EDB) H

Sheet 3 of 4
Designer:
Company: Classic Consulting Engineers
Date: March 28, 2019
Project: Midtown at Hannah Ridge Fil. 1
Location: Pond 1

8 Initial Surcharge Volume

A) Depth of Initial Surcharge Volume Ds = 6 in
{Minimum recommended depth is 4 inches)

C) Initial Surcharge Provided Above Micropool V= 50.0 cu ft

9 Trash Rack
A) Water Quality Screen Open Area’ A, = A, * 38 5+(e 77 A= 105 square inches
B) Type of Screen (If specifying an alternative to the materials recommended S.S. Well Screen with 60% Open Area

in the USDCM, indicate "other” and enter the ratio of the total open are to the
total screen are for the material specified.)

Other (Y/N) N
D) Total Water Quality Screen Area (based on screen type) Ajgral = 176 sq. in
E) Depth of Design Volume (EURV or WQCV) H= 35 feet
(Based on design concept chosen under 1E)
F) Height of Water Quality Screen (Hrg) Hrr= 70 inches
G) Width of Water Quality Screen Opening {Wogering) Wogenng = 12.0 inches

(Minimum of 12 inches is recommended)

POND 1 UD-BMP_v3.06.xism, EDB 3/28/2019, 7:46 AM



Design Procedure Form: Extended Detention Basin (EDB)

Designer:

Company: Classic Consulting Engineers
Date: March 28, 2019

Project: Midtown at Hannah Ridge Fil. 1
Location: Pond 1

Sheet 4 of 4

10. Overflow Embankment

A) Describe embankment protection for 100-year and greater overtopping

B) Slope of Overflow Embankment
(Honzontal distance per unit vertical. 4:1 or flatter preferred)

11. Vegetation

Choose O
< Irigated
© Not Irrigated

12 Access

A) Describe Sediment Removal Procedures

Notes

POND 1 UD-BMP_v3.06.xIsm, EDB

3/28/2019, 7:46 AM




DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Required Volume C:

UD-Detention, Version 3.07 (February 2017)

Praject: MIOTOWN AT HANNA RIDGE FILING NO._1

Basin ID:

POND 1

ool Example Zone Configuration (Retention Pond)

Selected BMP Type =

Watershed Area =

Watershed Length =

Watershed Slopa =

Watarshed Imperviousness =
Parcaniage Hygroiogic Serl Group A =
Parcantage Hydrologic Sl Group B=

Percentaga Hydrologic Sal Groups CD =

Desired WQCV Drain Time =
Lacation for 1-hr Rainfall Dapths =

Water Quality Capture Volume (WGCV) =

Excass Urban Runoff Volume (EURV) =

2.yt Runoff Volume (B1 = 119 in) =

541 Runofl Valuma (P1= 15

1047 Runoff Volsme (P1 =1 75 in

25-y1 Runoff Valume (P12 2in) =

504t Runoff Voluma (P1=225n ) =

100-y Runoff Voluma (P1 = 252in)

500-y1 Runefl Valume (F1 = 3n ) =

Appreximate 2.yt Datenton Volume =

Approximate S-y1 Datenton Velume =

Approximate 10yr Detenbon Velume =

Approximate 25-y1 Datenton Volume =

Approximate 50yt Detention Valume =

Approximate 100-yr Detenton Volume =

Stage Storage Calculation

Zane 1 Volume (WQCY) =

Zone 2 Volume (ELURV - Zane 1) =

Zona 3 Violume (100-year - Zones 1 5 2} =

POND 1 UD-Detention_v3 07 dsm Basin

Total Detention Basin Volume =

Intial Surcharge Volume (I5V) =

Initial Suscharga Dapth (IS0} =

Total Available Detention Depth (H,, } =

Depth of Trickie Channel (H-c) =

Stops of Trickle Channal (5.} =

Siopes of Main Basin Sides (5,1 =

Basin Length-to-Width Rato (R ) =

Inibial Surcharge Area {As,) =

Surcharge Veluma Length iLs,) =

Surcharge Volume Width (W, =

Depth of Basin Floor (Hy o) =

Length of Basin Floor (Li.cca) =

\Wixdth of Basin Floce (W,

Area of Basin Floo (A, o)

Velume of Basin Floot V.oee) =

Depth of Main Basin iH.,

Length of Main Basin (L) =

Width of Main Basin (W) =

Area of Main Basin (Ay

Voluma of Main Basin Vo) =

Calcuiated Total Basin Volume (Voy |

Depth incrament = b
Opboral Bptoral
Stage - Storage Suge | Ovemide | Lengin Wedth Area Override | Area
Descrigbon i) Stage () i i) Area (*2) | jacre)
Tap of Micropool - 000 100 0002
EDB 51 050 - - 100 0002 43 0001
13 acres &2 1.00 2 - 8,120 140 1544 0035
1020 |n ad - 200 - 7812 Q178 8395 0183
0040 [nn 54 300 - - 9238 0212 16856 0388
3060% |percent ) - 400 - - - 10996 | 0252 27,013 0520
00% |porcont £ - 500 - - - 12882 | 0298 8852 0884
100.0% |percent 57 500 - 14920 | 0343 52853 1213
00% parcent - - & W
400 |nours = - = =
Usat Input - =
0094 acrefest  Qpbanal User Override - =
0231 |acrefeer  1-he Precipitaton - - = -
9177 |acro-toat 119 |inches = & = =
0252 acre-feet 150 inches - -
0382 |acre-feat 175 |inches - 3] = =
0534 |acre-teat 200 |inches = 3 =
0800 |atre-feet 235 |inches 5
o7 acre-feat 252 inches e
1385 |acre-feet 300 |nches - =
0165 acre-feat -
0236 |acrefeat = =
0343 |acrefeet =
0387 |acro-foot S
0418 |acrefeat =
0483 |acrefect = =
0084 |screfect - =
0137 lacrefoat L = =
0282 |acrefeet -
0493 lacradent = = =
usor |pey = E & .
wer_|n = 2
wer |n = = = z
wor |y = Z - =
wer  |nn = N
wer |y = n
user v 5
user .2 R
war | = =
war |a B
et |a =
wer g -
wer  |n =
wer a2 3
wer g % = =
wer  |n . B
wer |n a =
wer | = 3 -
war |pe2 = = =
wet |pa a =
user | acrefeet o = ] #

3282019 7 44 40



DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Length, Width (f.}

POND 1 UD-Detention_«307 «dsm Basin

UD-Detention, Version 3.07 (February 2017)

L5

200
stage ()
—angih il —dh 1] ——Area (s f2

100
Stage )

e ATER (3TPES] e (3T

150

- 400

300

¥
areatia el

L0

a8

2518

Volume fac

E
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Detention Basin Outlet Structure Design

UD-Detention, Version 3.07 (February 2017)
Project: MIDTOWN AT HANNAH RIDGE FIL. NO. 1

Basin ID: POND 1

20NE3
m"i!’EE 1
mwn:l: : : g ; stage (ft) Zone Volume (ac-ft)  Outlet Type
ot et L oo Zone 1(WQCV) 1.39 0.094 Orifice Plate
ORIFICE Zone 2 (EURV) 221 0137 Orifice Plate
pooL Y ‘one 3 {100-year) 3.48 0.262 Weir&Pipe (Restrict)
Example Zone Configuration (Retention Pond) e el

Calculated Parameters for Underdrain
Underdrain Orifice Area = N/A ft?
N/A feet

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

Underdrain Qrifice Invert Depth ft (distance below the filtration media surface)

Underdrain Orifice Diameter = inches Underdrain Orifice Centroid =

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) Calculated Parameters for Plate

Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 4.653E-03 ft?
Depth at top of Zone using Orifice Plate = 3.50 ft (relative to basin bottom at Stage = O ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 10.50 inches Elliptical Slot Centroid = N/A feet
Orifice Plate: Orifice Area per Row = 0.67 s5q. inches (diameter = 15/16 inch) Elliptical Slot Area = N/A ft?

User Input: Stage and Total Area of Each Orifice

Row (numbered from lowest to highest)

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

Row 1 (required) Row 2 Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)
0.00 0.90 1.80 2.70
0.67 0.67 0.67 067

Row 9 (optional)

Row 10 (optional)

Row 11 (optional)

Row 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 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 ft) Vertical Orifice Area = N/A N/A ft
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) Calculated Parameters for Overflow Weir
Zone 3 Weir Not Selected Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 3.50 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H. = 4.50 N/A feet
Overflow Weir Front Edge Length = 4.00 N/A feet Over Flow Weir Slope Length = 412 N/A feet
Overflow Weir Slope = 4.00 N/A H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = 6.53 N/A should be > 4
Horiz. Length of Weir Sides = 4,00 N/A feet Overflow Grate Open Area w/o Debris = 11.54 N/A it
Overflow Grate Open Area % = 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 5.77 N/A f?
Debris Clogging % = 50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice)

Calculated Parameters for Outlet Pipe w/

Flow Restriction Plate

Zone 3 Restrictor Not Selected 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 = 1.77 N/A ft?
Qutlet Pipe Diameter = 18.00 N/A inches Qutlet Orifice Centroid = 0.75 N/A feet
Restrictor Plate Height Above Pipe Invert = 18.00 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= 4.50 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.23 feet
Spillway Crest Length = 25.00 feet Stage at Top of Freeboard = 573 feet
Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 0.33 acres I
Freeboard above Max Water Surface = 1.00 feet
Routed Hydrograph Results
Design Storm Return Period = wacyv 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 1.50 175 2.00 2.25 2.52 3.00
Calculated Runoff Volume (acre-ft) =| 0.094 0.231 0.177 0.252 0.382 0.634 0.800 1.017 1.386
OPTIONAL Override Runoff Volume (acre-ft) =
Inflow Hydrograph Volume (acre-ft) = 0.093 0.230 0.177 0.251 0382 0.634 0.800 1.017 1.386
Predevelopment Unit Peak Flow. q (cfs/acre) = 0.00 0.00 0.01 0.02 0.19 0.63 0.87 1.17 1.65
Predevelopment Peak Q (cfs) = 0.0 0.0 0.1 0.143 14 46 6.3 8.6 12.1
Peak Inflow Q (cfs) = 1.5 3.7 2.8 40 6.1 10.0 12,6 16.0 21.7
Peak Outflow Q (cfs) = 0.0 0.1 0.1 0.075 0.1 12 3.5 6.7 12.0
Ratio Peak Qutflow to Predevelopment Q = N/A N/A N/A 0.5 0.1 0.3 0.6 0.8 1.0
Structure Controlling Flow = Plate Plate Plate Plate Plate Overflow Grate 1 | Overflow Grate 1 | Overflow Grate 1 | Overflow Grate 1
Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A N/A 0.1 0.3 0.6 1.0
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) =| 38 66 58 69 85 96 93 20 26
Time to Drain 99% of Inflow Volume (hours) = 40 70 60 73 90 104 103 101 99
Maximum Paonding Depth (ft) = 134 2.14 1.84 2.25 2.90 3.75 4.01 4.23 4.49
Area al Maximum Ponding Depth (acres) = 0.15 0.18 0.17 0.18 0.21 0.24 0.25 0.26 0.27
Maximum Volume Stored (acre-ft) = 0.085 0.217 0.167 0.239 0.365 0.558 0.620 0.677 0.749




Detention Basin Outlet Structure Design

FLOW [cfs]

AREA [ft"2], VOLUME [#73]

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

Storm Inflow Hydrographs

Outflow Hydrograph Workbook Filename:

UD-Detention, Version 3.07 (February 2017)
The user can override the calculated inflow hydrographs from this workbook with inflow hydregraphs developed in a separate program.

SOURCE WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK

Time Interval TIME wacy [cfs] EURV [cfs] 2 Year [cfs] S Year [cfs] | 10 Year [cfs] | 25 Year [cfs] | 50 Year[cfs] | 100 Year[cfs] | 500 Year [cfs]
5.26_min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hydrograph 0:10:31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Constant 0:15:47 0.07 0.17 013 018 0.27 0.44 056 0.70 0.94
0.951 0:21:02 0.18 044 034 048 073 1.19 1.50 1.89 2.56
0:26:18 047 114 0.88 1.24 1.87 3.07 3.85 4.87 6.58
0:31:34 1.30 3.14 243 342 5.15 8.43 10.58 13.37 18.06
0:36:49 1.51 3.68 2.84 401 6.07 10.01 12.60 15.97 21.68
0:42:05 1.43 350 2.70 3.82 5.78 9,55 12.03 15.26 20.73
0:47:20 130 3.19 245 3.48 5.26 8.69 10.95 13.89 18.88
0:52:36 1.15 233 2.17 3.09 4.69 7.76 9.79 12.44 16.92
0:57:52 0.98 243 1.86 2.65 4.03 6.70 8.47 10.77 14.68
1:03:07 0.85 212 163 231 3.52 5.84 737 9.37 12.76
1:08:23 0.77 192 147 2.09 3.19 5.29 6.68 849 11.57
1:13:38 0.62 157 1.20 171 2.62 4.36 5.52 7.04 9.62
1:18:54 0.50 127 097 139 2.13 3.56 4.52 5.77 7.91
1:24:10 037 0.96 0.73 1.05 1.62 2.74 349 4.48 6.16
1:29:25 0.26 070 053 0.77 1.20 2.04 261 3.36 4.66
1:34:41 0.20 051 039 056 0.87 1.48 1.89 243 3.40
1:39:56 0.16 0.40 031 0.44 0.68 1.15 1.46 187 2,60
1:45:12 0.13 0.33 0.25 0.36 0.56 0.94 1.20 154 213
1:50:28 0.1 0.28 022 031 0.48 0.80 1.02 130 1.80
1:55:43 0.10 025 0.19 0.27 0.42 0.70 0.89 114 1.57
2:00:59 0.09 0.22 0.17 0.25 0.38 0.63 0.80 1.03 1.41
2:06:14 0.08 021 016 0.23 035 0.58 0.74 095 1.30
2:11:30 0.06 0.15 0.12 0.17 0.26 0.43 054 0.69 036
2:16:46 0.04 0.11 0.03 0.12 0.19 031 0.40 0.51 0.70
2:22:01 0.03 0.08 0.06 0.09 0.14 0.23 0.29 0.37 051
2:27:17 0.02 0.06 0.05 0.07 0.10 0.17 0.22 0.28 0.38
2:32:32 0.02 0.04 0.03 0.05 0.07 0.12 0.15 0.20 027
2:37:48 0.01 0.03 0.02 0.03 0.05 0.09 0.11 0.14 0.19
2:43:04 0.01 0.02 0.02 0.02 0.04 0.06 0.08 0.10 0.14
2:48:19 0.00 0.01 0.01 0.01 0.02 0.04 0.05 0.07 0.10
2:53:35 0.00 0.01 0.01 001 001 0.02 0.03 0.04 0.06
2:58:50 0.00 0.00 0.00 0.00 0.01 0.01 0.02 0.02 0.03
3:04:06 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01
3:09:22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:14:37 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:19:53 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:25.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:30:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:35:40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:40:55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00




Detention Basin Outlet Structure Design

UD-Detention, Version 3.07 (February 2017)
Summary Stage-Area-Volume-Discharge Relationships
The user can creale 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 S-A-V-D table in the chart to confirm it caplures all key transition points.

S st stage Area Area Volume Volume o:’"“;
Pescrmios Ir] Is2) facres) 3] fac-) Iefs]

0.00 100 o.0e2 o 0.000 0.00 For best results, include the
050 100 0.002 19 0.001 0.02 stages of all grade slope
1.00 6,000 0138 1584 0.035 003 :r':n’:g;z‘;i\I"S:;zr:;‘oo’]
200 7,597 0174 8,395 0.193 0.08 p——
300 9,238 0212 16,896 0388 0.1
4.00 10,996 0.252 27,013 0620 343 Also include the inverts of all
5.00 12,882 0296 38,952 0394 50.32 outlets e.g. vertical orifice,
6.00 14,920 0.343 52,853 1213 187.93 overflow grate, and spillway,

where applicable).




Site-Level Low Impact Development (LID) Design Effective Impervious Calculator

LID Credit by Impervious Reduction Factor (IRF) Method

User Input

UD-BMP {Version 3.06, November 2016)

oesiger: \
Company: CLASSIC CONSULTING ENGINEERS
=+Design Storm: 1 Hour Rain Depth WQCV Event 053 inches Date: March 26, 2019 1
“ssMinor Storm: 1 Hour Rain Depth 5-Year Event 150 inches Project: MIDTOWN AT HANNAH RIDGE :
~+*Major Storm: 1-Hour Rain Depth 100-Vear Event 252 inches Location: POND 2
Optional User Defined Storm CUHP
{CUKP) NOAA 1 Hour Rainfall Depth and Frequency ——— 252 ]
for User Defined Starm ]
Max Intensity for Optional User Dafined Storm !
SITE INFORMATION (USER-INPUT}
Sub-basin Identifier | BasinN | Basin0 |
Recewing Pervious Area Sail Type Sand | Sandy Loam
Total Area (ac, Sum of DCIA, UIA, RPA, & SPA) 2.390 0.480 |
Oirectly Connacted Imperviaus Area (DCIA, acres) 0.400 0.150
Unconnected Impervious Area (UIA, acres) 0.040 0.040
Hecerving Pervious Area (RPA, acres) 0.250 0150 |
Separate Pervious Area {SPA, acras) 0.300 0140 |
RPA Treatment Type: Conveyance (C), & ¢
Valume (¥}, or Permeable Pavement (PP)
/|
CALCULATED RESULTS (OUTPUT)
Total Calculated Area (ac, check against input) 0.950 0.430
Directly Connected Impervious Area (DCIA, %) 40.4% 31.3%
Uncannected Impervious Area (UIA, %) 4.0% 8.3%
Recaiving Parvious Area (RPA, %) 25.3% 31.3%
Separate Pervious Area (SPA, %) 30.3% 29.2%
A (RPAUIA) 6.250 3.750
1, Check 0.140 0.210
/1 for WLV Event 110 20
£/ 1for 5 Year Event: 06 05
1/1for 100-¥Year Event 06 0.3
/1 for Optional User Defined Storm CUHP: 057 031
1R for WALV Event: 0.30 045
IRF for 5-Yaar Event: 0.56 085
IRF for 100-vear Event: 0.57 089
IRF for Optianal User Defined Storm CUHP; 0.57 0.89
Total Site Imperviausness: 1y, a4.4% 39.6%
Effective Imperviousness for WQCV Event: 41.6% 35.0%
Effective Imperviousness far 5-Year Event 42.7% 38.3%
effective Imperviousness for 100-Year Evant 42.7% 38.7%
Effective Imparviousness for Optional User Defined Storm CUHP A2.7% 38.7%
LID / EFFECTIVE IMPERVIOUSNESS CREDITS
WOCV Event CREDIT: Reduce Detention By 35% 6.9% N/A N/A N/A N/A N/A NfA N/A N/A N/A N/A N/A N/A
Thisline anly for 10-Year Event N/A N/A N/A N/A N/A H/A /A N/A N/A N/A N/A N/A N/A N/A {
100-Yaar Evant CREDIT**: Reduce Detention 8y 3.9% 24% N/A N/A N/A /A N/A N/A N/A N/A N/A N/A N/A N/A
User Defined CUHP CREDIT: Reduce Detention By: 3.3% 18%
Total Site Imperviousness: 42.9% MNotes:
Total Site Effective Imperviousness for WQCY Event: 39.5% " Use Green-Ampt average infiltration rate values fram Table 3.3,
Total Site Effective Imperviousness for 5-Year Event; 41.2% “ Flood control detention volume credits based an empirical equations fram Storage Chapter of USDCM
Total Site Effective Imperviousness for 100-Year Event: | 41.4% *** Method assumes that 1-hour rainfall depth is equivalent to 1-hour intensity for calculation purpased
Total Site Effective Imperviousness for Optional User Defined Storm CUHP:| 41.4%

POND 2 UD-BMP_v3 08 (1) dsm, IRF
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Design Procedure Form: Extended Detention Basin (EDB)

Designer:

UD-BMP (Version 3.06. November 2016)

Company:

Date: March 28, 2019

Project:

Location:

Sheet 1 of 4

1. Basin Storage Volume
A) Effective Imperviousness of Tributary Area. |,
B) Tributary Area's Imperviousness Ratio (i = 1,/ 100 )
C) Contributing Watershed Area

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

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

1= 42.9 %
i= 0.429
Area = 1.470 ac
dg = 0.42 in
Choose ORE

© Water Quality Capture Volume (WQCV)

& Excess Urban Runoff Volume (EURV)

F) Design Volume (WQCV) Based on 40-hour Drain Time Voesisn= 0.023 ac-ft
(Moesign=(10*(091**-119*¥+078*1)/ 12 * Area)
G) For Watersheds Outside of the Denver Region Voesion oTHERS 0.022 ac-ft
Water Quality Capture Volume (WQCV) Design Volume
(Mwacy atrer = (ds"(Voesicn/0.43))
H) User Input of Water Quality Capture Volume (WQCV) Design Volume Voesion user= ac-ft
(Only if a different \WWQCV Design Volume is desired)
Choose Of&
I) Predominant Watershed NRCS Soil Group oA
B
oC/D
J) Excess Urban Runoff Volume (EURV) Design Volume
For HSG A EURV, =168 *1' EURV = 0.067 ac-ft
For HSG B: EURVg =136 *i'®
For HSG C/D: EURVgp=1.20*1'"%
2 Basin Shape: Length to Width Ratio L:ws= 2.0 1
(A basin length to width ratio of at least 2:1 will improve TSS reduction.)
3. Basin Side Slopes
A) Basin Maximum Side Slopes Z= 3.00 ft/ft

(Horizontal distance per unit vertical 4 1 or flatter preferred)

DIFFICULT TO MAINTAIN, INCREASE WHERE POSSIBLE

4. Inlet

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

POND 2 UD-BMP_v3.06 (1) xism, EDB
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Design Procedure Form:

Extended Detention Basin (EDB)

Designer:

Company:

Date: March 28, 2019

Project:

Location:

Sheet 2 of 4

5 Forebay

A) Minimum Forebay Volume
(Mepin = 0% of the WQCV)
B) Actual Forebay Volume

C) Forebay Depth
(Of = 12

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

ii) Forebay Discharge Design Flow
(Qr=0.02 * Qyg0)

E) Forebay Discharge Design

Vewn=__ 0000  acft

Ve = 0.000 ac-ft

D = in

Qg = cfs

Qe = cfs

Choose Ong
2 Berm With Pipe

= Wall with Rect. Notch
D Wall with V-Notch Weir

A FOREBAY MAY NOT BE
NECESSARY FOR THIS SIZE SITE

(flow too small for berm w/ pipe)

F) Discharge Pipe Size (minimum 8-inches) Caiculated De = in
G) Rectangular Notch Width Calculated W, = in
Choose e

6 Trickle Channel

& Concrete

A) Type of Trickle Channel C Soft Bottom
F) Slope of Trickle Channel S= 00100 ft /1t
7 Micropool and Outlet Structure
A) Depth of Micropool (2.5-feet minimum) Dy = 2.5 ft
B) Surface Area of Microoool (10 ft* minimum) Ay = 100 sq ft
C) Qutlet Type
Choose CfE
® QOrifice Plate
< Other (Describe):
D) Smallest Dimension of Orifice Opening Based on Hydrograph Routing
(Use UD-Detention) Dofice = inches
E) Total Qutlet Area Ag = square inches

POND 2 UD-BMP_v3.06 (1).xIsm, EDB
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Design Procedure Form: Extended Detention Basin (EDB)

Sheet 3 of 4

Designer:
Company:
Date: March 28, 2019
Project:

Location:

8 Initial Surcharge Volume

A) Depth of Initial Surcharge Volume Dy = 6 in
{Minimum recommended depth is 4 inches)

C) Initial Surcharge Provided Above Micrapool V= 50.0 cuft

9. Trash Rack
A) Water Quality Screen Open Area. A, = A, * 38 5'(e? "0 Ay = square inches
B) Type of Screen (If specifying an alternative to the materials recommended

in the USDCM. indicate "other” and enter the ratio of the total open are to the
total screen are for the material specified. )

Other (Y/N) N
D) Total Water Quality Screen Area (based on screen type) Aggra = sq. In
E) Depth of Design Volume (EURV or WQCV) H= feet
(Based on design concept chosen under 1E)
F) Height of Water Quality Screen (H+g) Hrg= inches
G) Width of Water Quality Screen Opening (Wopening) Wopenng = inches

(Minimum of 12 inches is recommended)

POND 2 UD-BMP_v3.06 (1).xIsm, EDB 3/28/2019, 7:46 AM




Design Procedure Form: Extended Detention Basin (EDB)

Designer:

Company:

Date: March 28, 2019

Project:

Location:

Sheet 4 of 4

10. Overflow Embankment

A) Describe embankment protection for 100-year and greater overtopping

B) Slope of Overflow Embankment
(Herizontal distance per unit vertical. 41 or flatter preferred)

11. Vegetation

Choose Of&
< Imigated
O Mot Irrigated

12. Access

A) Describe Sediment Removal Procedures

Notes:

POND 2 UD-BMP_v3.06 (1).xIsm, EDB
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (February 2017)

Project MIDTOWN AT HANNAH RIDGE FIL NO. 1
Basin ID: POND 2

roARoT
oot Example Zone Configuration (Retention Pond)

Required Volume Calculation

Selectod BMP Typa

Watershed Area

Watershad Length

Watershed Stopo

Watershed Imparsiousness.
Parcantage Hydeologic Sol Group A

Percantaga Hydrologic Scl Group B =
Percentage Hydrologie Suil Groups CD =

Dosired WQCV Drain Time
Location far 1-he Rainfall Dapths

Water Qualdy Capture Wolume (WQCV) =

Excess Urban Runoff Volume (EURV)
241 Runcff Voluma (P1= 119n)
Sy1 Runofl Valume (P1 = 15in)
101 Runoff Veluma (P1=175n)
25yt Runcff Voluma (P1 = 2in)
50-y1 Runofl Volume (P1 = 2.251n )
100-47 Runcfl Votume (P1 = 252in)
5004t Runcl Voluma (P1 = 3in)
#pproxmate 2-y1 Detention Volume
Approximate S-y1 Detention Voluma
Approximate 10yt Detenton Voluma
#pproxmate 25.yr Detention Yolume
Appraximate S0-yr Detention Yolumo
Approuimate 100-yr Datention Valume

Slage-Storage Calculation

Zone 1 Voiuma (WQCY)
2Zone 2 Volume (EURV - Zone 1)

Zone 3 Velume (100-year - Zones 18 2) =

POHND 2 UD-Datention_y307 xdsm. Basin

Total Datontion Bazin Volume
Indial Surcharge Voluma (ISV)
Intial Surcharge Depth 4SD)

Copth of Trickle Channel (Hrc)
Siope of Trickle Channel (5.2
Slopes of Main Basin Sides (S-,.}
Basin Langth-to-Wisth Rate (R4}

Inital Surcharge Area (A,

Surcharge Volume Length (L, =

Sutcharge Velume Width (W,
Dapth of Basin Fiaar {Hio

Langth of Basin Floor (L oge) =

Width of Basin Floor (W oo.)
Area of Basin Floor (A soi}
Volume of Basin Fioar (Vi cgal
Dapth of Main Basin (Hus |
Length of Main Basin (Lus .|
Width of Main Basin (Wi
Area of Main Basin (Auu

Woluma of Main Basin (V.

Calculated Total Basin Volume (V. ) =

Tetal Avallable Detention Dapth (Hay) =

Depih Increment = 3
Optonal Optoral
Stage - Storage Stage | Owemide | Longth Width Area . area
Cescripton i) Stage (f) iy i 2y | Area (*2) | (acts)
Top of Micropool - 0.00 - - - 100 0002
EDB 48 050 - - 100 0002
147 |acres 50 - 100 - - 1,896 0044
325 |n [l - 200 - - 2713 0062
0060  |nft 82 - 300 - - 3867 0084
4290% |percent 83 400 - - 4,760 0108 10,257 0235
00%  |percent 54 - 500 E - 5997 0138 15635 0358
1000% |percent = =
00%  |percent o =
400 |[nours = =
User Input = = =
0023 |acrefest  Optional User Override = =
0087  |acredeet 1w Precipitation 5 = =
0053 |acrafoor 119 |inches = -
0073 |acratest 150 |incnes = = -
0102 [acrefeat 175 |inches = - = =
0150 |acradont 200 |inches = -
0182 |acredeat 225 |inches = = =
0225 |aciedeet 252 |inches % =
0207 |acrofoat 300 |inches - -
0048 |acra-fost - - -
0088 |acre fest 5
0093 |acrefeet = = =
0104 |acra-faat ~ e
0108 |acrefeat = = =
0123 acradest - -
0023 lscredfect < = b
0044 lacrefoat = - -
0057 facrefeat s & N
0123 facrefoet 3 =
wsor  |pes - -
[T =
wer |y : =
wer |y - Z =z
el nn = = 7
wer |y = -
wser - =
wsar|pe2 = =
war | - =
usat | =
wsar g = =
wser |y = =
wor  |n 3 =
e |pey = = =
user gy = =
usor  |n ] = =
user g = = -
wer | 5 =
wsal |pen - = 5
wser a3 = -
user  |acre-feot 2 -

3282018 T4l AM



DETENTION BASIN STAGE-STORAGE TABLE BUILDER

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

Project: MIDTOWN AT HANNAH RIDGE FIL. 1

UD-Detention, Version 3.07 (February 2017)

Basin ID: POND 1
-ZOMNE 3
[t
—_— Stage (ft) Zone Volume (ac-ft) Qutlet Type
voune| evny | wacg ~_  Zonel(wacv) 1.23 0.023 Orifice Plate
100-YEAR Zeone 2 (EURV) 2.02 0.044 Orifice Plate
ZOME 1AND 2 QRIFCE
PERMANENT- ORIFICES ‘one 3 (100-year) 2.82 0.057 Weir&Pipe (Restrict)
Example Zone Configuration (Retention Pond) 0.123 Total

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

Underdrain Orifice Invert Depth =
Underdrain Orifice Diameter =

N/A
N/A

ft (distance below the filtration media surface)

inches

Calculated Parameters for Underdrain

Underdrain Orifice Area =

Underdrain Orifice Centroid = feet

N/A

i’

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)
ft (relative to basin bottom at Stage = O ft)

Invert of Lowest Orifice =
Depth at top of Zone using Orifice Plate =
Orifice Plate: Orifice Vertical Spacing =

Orifice Plate: Orifice Area per Row =

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

Stage of Orifice Centroid (ft)
Qrifice Area (sq. inches)

Stage of Orifice Centroid (ft)
Orifice Area (sq. inches})

0.00

2.35

9.40

N/A

ft {relative to basin bottom at Stage = 0 ft)

inches
inches

Calculated Parameters for Plate
WQ Orifice Area per Row =

Elliptical Half-Width =

Elliptical Slot Centroid =

Elliptical Slot Area =

N/A ft
N/A feet
N/A feet
N/A lis

Row 1 (required)

Row 2 (optional)

Row 3 (oplional) | Row 4 (optional)

Row 5 (optional)

Row 6 (optional)

Row 7 (optional)

Row 8 (optional)

0.00

0.80

1.60

0.17

0.17

0.69

Row 9 (optional)

Row 10 (optional}

Row 11 (optional} | Row 12 (optional)

Row 13 (optional)

Row 14 (optiocnal)

Row 15 (optional)

Row 18 (optional)

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 ft) Vertical Orifice Area = N/A N/A it
Depth at top of Zone using Vertical Orifice = N/A NfA 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 Weir
Zone 3 Weir Not Selected Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 2.35 N/A ft {relative to basin bottom at Stage = O ft} Height of Grate Upper Edge, H. = 3.10 N/A feet
Overflow Weir Front Edge Length = 3.00 N/A feet Over Flow Weir Slope Length = 3.09 N/A feet
Overflow Weir Slope = 4.00 N/A H:V {enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = 2.62 N/A should be >4
Horiz. Length of Weir Sides = 3.00 N/A feet Overflow Grate Open Area w/o Debris = 4.64 N/A !
Overflow Grate Open Area % = 50% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 2.32 N/A #t?
Debris Clogging % = 50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate {Circular Orifice, Restrictor Plate, or Rectangular Orifice)

Calculated Parameters for Outlet Pipe w/

Flow Restriction Plate

Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Selected
Depth to Invert of Outlet Pipe = 2.50 N/A ft (distance below basin bottom at Stage = O ft) Outlet Orifice Area = 177 N/A f?
Outlet Pipe Diameter = 18.00 N/A inches Qutlet Orifice Centroid = 0.75 N/A faet
Restrictor Plate Height Above Pipe Invert = 18.00 inches Half-Central Angle of Restrictor Plate on Pipe = 314 N/A radians
User Input: Emergency Spillway {Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 3.50 ft {relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.23 feet
Spillway Crest Length = 25.00 feet Stage at Top of Freeboard = 4,73 feet
Spillway End Slopes = 4.00 H:v Basin Area at Top of Freeboard = 0.13 acres
Freeboard above Max Water Surface = 1.00 feet
Routed Hydrograph Resuits
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) = 0.53 107 1.19 1.50 1.75 2.00 2.25 2.52 3.00
Calculated Runoff Volume (acre-ft) = 0.023 0.067 0.053 0.073 0.102 0.150 0.182 0.225 0.297
OPTIONAL Override Runoff Volume (acre-ft) =,
Inflow Hydrograph Volume (acre-ft) = 0.022 0.066 0.052 0.073 0.102 0.150 0.183 0.225 0.298
Predevelopment Unit Peak Flow, q (cfs/acre) =| 0.00 0.00 0.01 0.03 0.25 0.81 1.11 1.49 2.09
Predevelopment Peak Q (cfs) = 0.0 0.0 0.0 0.038 0.4 1.2 1.6 2.2 3.1
Peak Inflow Q (cfs) = 0.5 14 1.1 15 2.1 3.1 38 4.6 6.1
Peak Outflow Q (cfs) = 0.0 0.0 0.0 0.030 0.1 1.0 1.6 24 37
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.8 0.3 0.8 1.0 1.1 12
Structure Controlling Flow = Plate Plate Plate Plate Overflow Grate 1 | Overflow Grate 1 | Overflow Grate 1 | Overflow Grate 1 | Overflow Grate 1
Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A 0.0 0.2 0.3 0.5 0.8
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) = 38 69 64 71 77 74 71 69 65
Time to Drain 99% of Inflow Volume (hours) = 41 73 67 76 82 81 80 79 78
Maximum Ponding Depth (ft) = 119 1.97 1.74 2.07 2.43 2.68 2.79 2.90 3.05
Area at Maximum Ponding Depth (acres) = 0.05 0.06 0.06 0.06 0.07 0.08 0.08 0.08 0.09
Maximum Volume Stared (acre-fi) = 0.021 0.063 0.050 0.069 0.094 0.113 0.122 0.130 0.143
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Storm Inflow Hydrographs

Outflow Hydrograph Workbook Filename:

UD-Detention, Version 3.07 (February 2017)
The user can ovemide the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK

Time Interval TIME wacV [cfs] EURV [cfs] 2 Year [cfs] 5Year [cfs] | 10Year[cfs] | 25VYear[cfs] | 50 Year[cfs] | 100 Year[cfs] | 500 Year [cfs]
4.08 min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:04:05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hydrograph 0:08:10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Constant 0:12:14 0.02 0.06 0.05 0.07 0.10 0.14 017 0.21 0.28
1.227 0:16:19 0.06 017 0.14 019 0.26 0.38 0.46 0.56 0.74
0:20:24 0.15 044 0.35 048 0.66 0.7 117 1.44 1.89
0:24:29 0.42 121 0.96 133 1.82 267 3.23 3.96 5.20
0:28:34 048 140 111 1.53 212 3.11 3.78 4.63 6.12
0:32:38 0.45 1.32 1.05 1.45 201 2.96 3.59 441 5.82
0:36:43 0.41 1.20 0.95 132 1.83 2.69 3.26 4.01 5.30
0:40:48 0.36 1.06 0.83 1.16 161 2.38 2.90 3.56 471
0:44:53 0.30 0.90 071 0.99 137 2.04 2.48 3.05 405
0:48:58 0.26 0.79 062 087 1.20 178 217 267 353
0:53:02 0.24 071 056 0.78 1.09 1.61 196 2.41 3.20
0:57:.07 0.19 057 045 063 0.88 1.31 1.60 1.97 262
1:.01:12 0.15 0.46 0.36 050 0.70 1.05 129 159 212
1:05:17 011 0.34 0.26 0.37 052 0.79 037 1.20 161
1:09:22 0.08 024 018 0.26 038 0.57 0.70 0.88 119
1:13:26 0.06 0.18 0.14 0.20 0.28 0.42 0.52 0.64 0.87
1:17:31 0.05 0.14 0.11 0.16 0.22 0.33 041 051 0.68
1:21:36 0.04 0.12 0.09 0.13 0.18 0.27 0.34 0.42 0.56
1:25:41 0.03 0.10 0.08 0.11 0.16 0.23 029 0.36 047
1:29:46 0.03 0.09 0.07 0.10 0.14 0.21 0.25 0.31 0.42
1:33:50 0.03 0.08 0.06 0.09 0.13 0.19 023 0.28 0.38
1:37:55 0.03 0.08 0.06 0.08 0.12 0.17 021 0.26 0.35
1:42:00 0.02 0.06 0.04 0.06 0.09 0.13 0.16 0.19 0.26
1:46:05 0.01 0.04 0,03 0.04 0.06 0.09 011 0.14 0.19
1:50:10 0.01 0.03 0.02 0.03 0.05 0.07 0.08 0.10 0.14
1:54:14 0.01 0.02 0.02 0.02 0.03 0.05 0.06 0.07 0.10
1:58:19 0.00 001 0.01 0.02 0.02 0.03 0.04 0.05 0.07
2:02:24 0.00 001 0.01 001 0.02 0.02 0.03 0.04 0.05
2:06:29 0.00 0.01 0.01 0.01 0.01 0.02 0.02 0.03 0.03
2:10:34 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.02 0.02
2:14:38 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01
2:18:43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
2:22:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:26:53 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:30:58 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:35.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:39:07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:43:12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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 lable fo the full S-A-V-D table in the chart to confirm it caplures all key transition points

Stage - Storage Stage Area Area Volume Valume D"';'::w
Déscrrion i8] r82] facres] 1] fac-] et

0.00 100 0.002 0 0.000 0.00 For best results, include the
050 100 0.002 19 0.001 0.00 stages of all grade slope
1.00 1,860 0.0a3 530 0.012 001 ‘::;am“i‘e‘;i-_ LS:: InEdDFr\‘onr)
2.00 2,705 0.062 2,826 0.065 0.03 -
3.00 3,667 0.084 6,043 0.139 3.20
4.00 4,760 0.109 10,257 0.235 4190 Also include the inverts of all
5.00 5,997 0.138 15,635 0.359 182.56 outlets (e g. vertical orifice,

overflow grate, and spillway,
where applicable)
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text box
Provide a summary of all design points for all design flows.  In a table, on these plans.
Sheet 33?
Darken design points so they can be identified on a printed version. 
Basin E needs to flow to a detention/SWQ Facility.   
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Show and label existing and proposed drainage easements.
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If this is a swale show grading as such.
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