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Introduction

This project is located north of Tualatin-Sherwood Road at SW 112" in Tualatin, Oregon. The site areais
approximately 7 acres. Site development will consist of three commercial buildings on two lots with SW
112" Avenue extending north between the two lots. Storm runoff from each site will be treated and
detained onsite prior to discharge to the public storm system created with the adjacent street construction,
completed in 2011.

With construction of SW 112" Avenue and construction of a % section of SW Myslony St., a public
stormwater facility was constructed within a public storm drainage tract at the southwest corner of Myslony
Street and 112" Avenue.

These storm drainage calculations address the private storm system; and reference the public storm
system design prepared by this office and provided with the public street design documentation.

Water Quality Treatment

Water quality treatment conforms to current City of Tualatin and Clean Water Services (CWS) standards.
The standards specify a water quality event of 0.36 inches of rainfall over four hours. Water quality
treatment is provided by Contech Stormwater Solutions water quality cartridge systems that treat 10 gallons
per minute (0.0223 cubic feet per second) per cartridge.

The site west of 112™ Avenue consists of 95,011 square feet of impervious area with a water quality flow
rate of 0.20 cfs requiring 9 cartridges to provide treatment.

WQ Volume = (0.36 in x 95,011 sf) / 12 in/ft = 2,850 cubic feet.
WQ Flow = 2,850 cf /14,400 sec = 0.20 cfs.

The eastern site consists of 163,580 sq ft of impervious area with a water quality flow rate of 0.34 cfs
requiring 16 cartridges to provide treatment.

WQ Volume = (0.36 in x 163,580 sf) / 12 in/it = 4,907 cubic feet.
WQ Flow = 4,823 ¢f / 14,400 sec = 0.34cfs.

Water quality calculations are attached.
Detention

When this project was initially submitted to the City of Tualatin for review both the public street and the
development sites were analyzed and calculations were reviewed and approved for both facets of work.
Due to unfavorable economic conditions, only the public street and associated public storm systems were
constructed. No changes to the site area nor buildings have been made since the initial review and
approval and consequently this analysis uses the same design parameters as originally approved.

Runoff for detention analysis is modeled using HydroCAD™ software employing Santa Barbara Unit
Hydrograph (SBUH) methodology. Rainfall is based on 2 (2.5”), 10 (3.45"), and 25 (3.9") year Type 1A
storm events, per CWS Resolution and Order 07-20.

The existing conditions are modeled as pasture/grassland with a runoff curve number, CN of 79. Time of
concentration for the predevelopment conditions was calculated for each site based on slope and length of

travel and is a combination of sheet flow and shallow concentrated flow. See the attached HydroCAD

output for specific information.
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Detention at each lot is provided by an ADS StormTech SC 740 storm detention chamber system,
consisting of semicircular chambers set on a bed of drain rock with drain rock backfill. The analysis utilizes
both the chamber volume and additional volume in the surrounding rock backfill for capacity. See the
tables below for specific detention information for each site and plans for detention chamber configuration.

West Site

Control Structure Discharge 2 Year 10 Year 25 Year
Predevelopment Runoff, cfs 0.32 0.71 0.92
Post Development Runoff, cfs 1.32 1.89 217
Controlled Outflow, cfs 0.32 0.71 0.84
Orifice Elevation, ft. 135.05 138.83 138.83
Orifice Diameter, in. 3.10 4.30 *
Water Surface Elevation, ft. 138.83 139.34 139.66
Detained Volume, cf. 4,968 6,555 7,512

*Orifice for 10 year event controls for 25 year event as well.

East Site
Control Structure Discharge 2 Year 10 Year 25 Year
Predevelopment Runoff, cfs 0.59 1.29 1.67
Post Development Runoff, cfs 2.26 3.25 3.72
Controlled Outflow, cfs 0.59 1.29 1.52
Orifice Elevation, ft. 135.00 139.07 139.07
Orifice Diameter, in. 4.1 5.1 *
Water Surface Elevation, ft. 139.06 139.79 140.28
Detained Volume, cf. 8,610 11,252 12,788

*Qrifice for 10 year event controls for 25 year event as well.

Runoff for sizing private on-site storm piping is calculated based on the rational method, Q=CIA, where C is
0.90 and lis 3.0 inches per hour at five minutes initial time of concentration (ten year storm), per CWS R &
O 07-20, Section 5.04.02, Drawing 1275. Pipe sizing is based on Manning’s Equation with a roughness
coefficient, n, of 0.013. See attached pipe sizing spreadsheets and basin maps.

Public Storm System

The public storm system constructed in 112" Avenue and Myslony Street was designed to maintain the
general runoff characteristics of the existing drainage basin, in conformance with City of Tualatin and CWS
standards current at the time of construction and also current at this time. The basin tributary to the public
street improvements was identified utilizing topographic information from the project survey combined with
other large scale topographic maps. This area was confirmed by City staff based on information from the
City of Tualatin on the City’s storm drainage master plan. The resulting drainage basin is approximately 22
acres, including Myslony and 112" streets, the two development sites, the public storm drainage tract, and
the undeveloped tributary area east of the development.

Portions of the drainage basin east and north of Myslony Street have not been developed. This area is
zoned to allow commercial development and runoff will be treated for water quality and will be detained on
site when development occurs, resulting in runoff flow rates to the public storm system in Myslony Street
consistent with existing conditions. Conveyance piping within both 112" and Myslony was based on
existing conditions/post detention flow rates, except the public streets which are assumed to be undetained
but developed.
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Storm runoff from the drainage basin is collected in the public storm system and directed to an existing
public water quality treatment extended dry basin located in a public tract as described above. The facility
discharges though a public pipe system at the western portion of the Myslony Street right of way directed to
Hedges Creek to the west.

Water Quality Treatment:
Total impervious area for the street rights of way is 84,038 square feet and the water quality event is 0.36
inches resulting in a required treatment extended dry basin volume of:

WQ Volume = (0.36 in x 84,038 sf)/12 in/ft=2,521 cubic feet

The private development described above as well future development tributary to the roadways comprises
an additional 730,962 square feet of impervious surface area that will be directed to the extended dry
basin. As noted above, the private development will provide on-site water quality treatment but since the
extended dry basin will still receive the runoff from the development sites, the basin is sized to also treat
this area, effectively for a second time.

The extended dry basin has a capacity of 24,651 cubic feet, based on a design water surface elevation of
138.60 feet, corresponding to a maximum depth of four feet. Additionally, a permanent pool is provided
which is 0.40 ft. deep. The entire tributary basin’s anticipated impervious area is 815,000 square feet,
based on the undeveloped areas ultimately having 15 percent landscape, as required by Tualatin codes.
This total area results in a required pond volume of:

WQ Volume = (0.36 in x 815,000 sf)/12 in/ft=24,450 cubic feet

This design conformed to CWS R&O 07-20, subsection 4.06.03. Due to available area for the basin, one
cell with a forebay at the inlet to the basin was provided. Discharge is limited by installation of an orifice at
the outlet. Sizing calculations provided with the original design and approved previously by City and CWS
staff are attached.

Detention:
As indicated above, the new public streets have a total impervious area of 84,038 square feet while the
basin area tributary to the new public streets, including the streets, is 22 acres.

Undeveloped runoff from the street area is 0.41 cfs, the developed runoff from the street area is 1.57 cfs,
and undeveloped runoff from the entire basin (development sites, roadways, and presently undeveloped
properties east of Myslony) tributary to the roadways is 5.64 cfs, all based on a 25 year rainfall event.

Since installing a control structure at the public storm facility outlet to detain flow from the roadways to
the undeveloped outflow rate would have resulted in an outflow rate significantly less than the
undeveloped outflow from the entire basin (0.41 cfs versus 5.64 cfs) and since the developed flow from
the roadways is less than the allowable outflow from the undeveloped basin (1.57 cfs for the roadways
versus 5.64 cfs for the basin) no detention for the developed roadways occurs in the storm facility. This
was also approved by City and CWS staff previously.

As no changes to the originally approved design outflows from the current development sites are
proposed, no modification to the public system is required.

Maintenance and Operation Manual

See the appendix for specific information on maintenance and operation.
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Appendix 1

Site Location



Appendix 2

Storm Drainage Calculations

Water Quality Treatment Calculations
HydroCAD Output for Site Runoff
HydroCAD Output for Public System
Site Conveyance Calculations



TMR

December 9, 2014

T™ RIPPEY

CONSULTING ENGINEERS

Tualatin Business Center

Buildings 1 to 3

Project Number: 14305

Storm Water Quality

West Site

Impervious Area

Water Quality
Volume

Water Quality Flow

Cartridge Flow Rate

Cartridges Required

Treatment Sizing

7650 SW Beveland Street |
Suite 100 !
Tigard, Oregon 97223

Phone: 503 443 3900
Fax: 503 4433700

email: kkoroch@tmrippey.com

95,011 ft?
WQV(c) = 0.36 in. X 950113 ft
12 (in/f)
= 2850.3378 of
WQF(cfs) = 2850.3378 cf
14,400 sec
= 0.1979 cfs
0.02228 cfs (10 gpm)
8.8842067

Use 9 cartridges



Tualatin Business Center
Buildings 1 to 3
Project Number: 14305

December 9, 2014
Page 2
East Site
Impervious Area 163,580 ft?
Water Quality
Volume
WQV(cf) = 0.36 in. X 163580 ft
12 (in/ft)
= 4907.4 cf
Water Quality Flow
WQEF(cfs) = 49074  cf
14,400  sec
= 0.3408 cfs
Cartridge Flow Rate 0.02228 cfs (10 gpm)
Cartridges Required 15.295856

Use 16 cartridges
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DEVELOPME N T STas
(201)

& O—A—CE

Existing Site West Developed Site West West Detention Developed Site West

Pervious Area Impervious Area
Existing Site East Developed Site East East Detention Developed Site East
Pervious Area Impervious Area

Reach A Link !
P Prepared by Microsoft, Printed 1/5/2015

Routing Diagram for 2015-1-5 Development Sites
HydroCAD®. 10.00-13 s/n:02239 © 2014 HydroCAD Software Solutions LLC




2015-1-5 Development Sites

Prepared by Microsoft

Printed 1/5/2015

HydroCAD® 10.00-13 s/n 02239 © 2014 HydroCAD Software Solutions LLC Page 2
Pipe Listing (all nodes)

Line# Node In-Invert  Out-Invert Length Slope n Diam/Width Height Inside-Fill

Number (feet) (feet) (feet) (ft/ft) (inches) (inches) (inches)

1 4 137.25 137.20 3.0 0.0167 0.013 15.0 0.0 0.0

2 8 137.25 137.20 8.0 0.0063 0.013 18.0 0.0 0.0



2015-1-5 Development Sites Type IA 24-hr 2 yr Rainfall=2.50"
Prepared by Microsoft Printed 1/5/2015
HydroCAD® 10.00-13 s/n 02239 © 2014 HydroCAD Software Solutions LLC Page 3

Time span=0.00-80.00 hrs, dt=0.01 hrs, 8001 points
Runoff by SBUH method, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1: Existing Site West Runoff Area=112,631 sf 0.00% Impervious Runoff Depth=0.84"
Flow Length=410" Tc=18.3 min CN=79 Runoff=0.32 cfs 7,860 cf

Subcatchment 2: Developed Site West Runoff Area=95,011 sf 100.00% Impervious Runoff Depth=2.27"
‘ Tc=5.0 min CN=98 Runoff=1.26 cfs 17,979 cf

Subcatchment 3: Developed Site West Runoff Area=17,620 sf 0.00% Impervious Runoff Depth=0.84"
Tc=5.0 min CN=79 Runoff=0.07 cfs 1,230 cf

Subcatchment 5: Existing Site East Runoff Area=192,373 sf 0.00% Impervious Runoff Depth=0.84"
Flow Length=350" Tc=14.9 min CN=79 Runoff=0.59 cfs 13,425 cf

Subcatchment 6: Developed Site East  Runoff Area=163,580 sf 100.00% Impervious Runoff Depth=2.27"
Flow Length=550" Tc=5.0 min CN=98 Runoff=2.16 cfs 30,954 cf

Subcatchment 7: Developed Site East Runoff Area=28,793 sf 0.00% Impervious Runoff Depth=0.84"
Tc=5.0 min CN=79 Runoff=0.11 cfs 2,009 cf

Pond 4: West Detention Peak Elev=138.83' Storage=4,968 cf Inflow=1.32 cfs 19,208 cf
Outflow=0.32 cfs 18,843 cf

Pond 8: East Detention Peak Elev=139.068' Storage=8,610cf Inflow=2.26 cfs 32,963 cf
Outflow=0.59 cfs 32,037 cf

Total Runoff Area = 610,008 sf Runoff Volume =73,457 cf Average Runoff Depth = 1.45"
57.61% Pervious = 351,417 sf  42.39% Impervious = 258,591 sf



Page 4

Printed 1/5/2015

Type IA 24-hr 2 yr Rainfall=2.50"

7,860 cf, Depth= 0.84"
0.130 P2=2.50"
Shallow Concentrated Flow,

Short Grass Pasture Kv=7.0 fps

Sheet Flow,
Range n

Hydrograph

(cfs)

Subcatchment 1: Existing Site West

2.50"
(ft/sec)
0.14
0.81

Summary for Subcatchment 1: Existing Site West
100.00% Pervious Area

79 Pasture/grassland/range, Fair, HSG C
Slope Velocity Capacity Description

0.32cfs@ 8.01 hrs, Volume

(ft/ft)

100 0.0125
310 0.0133
410 Total

Area (sf) CN Description
112,631
112,631
Tc Length
(feet)

(min)
6.4
18.3

11.9

Runoff by SBUH method, Weighted-CN, Time Span= 0.00-80.00 hrs, dt= 0.01 hrs

HydroCAD® 10.00-13 s/n 02239 © 2014 HydroCAD Software Solutions LLC
Type 1A 24-hr 2 yr Rainfall

2015-1-5 Development Sites

Prepared by Microsoft

Runoff
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Type IA 24-hr 2 yr Rainfall=2.50"

2015-1-5 Development Sites

Prepared by Microsoft

Printed 1/5/2015

Page 5

HydroCAD® 10.00-13 s/n 02239 © 2014 HydroCAD Software Solutions LLC

Summary for Subcatchment 2: Developed Site West Impervious Area

2.27"

17,979 cf, Depth

126cfs@ 7.88 hrs, Volume

Runoff

2.50"

Runoff by SBUH method, Weighted-CN, Time Span= 0.00-80.00 hrs, dt= 0.01 hrs

Type IA 24-hr 2 yr Rainfall

Area (sf) CN Description

Paved parking & roofs

98

011
95,011

95,

100.00% Impervious Area

(cfs)

Slope Velocity Capacity Description
(feet) (f/ft)  (ft/sec)

Tc Length

(min)

- Direct Entry,

5.0
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Subcatchment 2: Developed Site West Impervious Area
Hydrograph
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Page 6

Printed 1/5/2015

Type IA 24-hr 2 yr Rainfall=2.50"

1,230 cf, Depth= 0.84"

Direct Entry,

Fair, HSG C

Hydrograph

(cfs)

Grass cover,

(ft/sec)

75%
100.00% Pervious Area

2.50"

Subcatchment 3: Developed Site West Pervious Area

(ft/ft)

Slope Velocity Capacity Description

0.07cfs@ 8.00 hrs, Volume

Summary for Subcatchment 3: Developed Site West Pervious Area
79  50-

620
17,620
(feet)

Area (sf) CN Description
17,

Tc Length

(min)
50

HydroCAD® 10.00-13 s/n 02239 © 2014 HydroCAD Software Solutions LLC
Runoff by SBUH method, Weighted-CN, Time Span= 0.00-80.00 hrs, dt= 0.01 hrs

2015-1-5 Development Sites

Prepared by Microsoft
Type IA 24-hr 2 yr Rainfall

Runoff
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Printed 1/5/2015

Type IA 24-hr 2 yr Rainfall=2.50"
= 0.84"
0.01 hrs

, dt=

0.130 P2=2.50"

13,425 cf, Depth
Shallow Concentrated Flow,

80.00 hrs

0.00-

Short Grass Pasture Kv=7.0 fps

Sheet Flow,
Range n

(cfs)
Hydrograph

Time Span

-CN

Subcatchment 5: Existing Site East

(ft/sec)
0.24
0.73

2.50"
100.00% Pervious Area

Weighted

¥

Summary for Subcatchment 5: Existing Site East

(ft/ft)

79 Pasture/grassland/range, Fair, HSG C
Slope Velocity Capacity Description

0.59cfs@ 8.01 hrs, Volume

150 0.0400

200 0.0110
350 Total

Area (sf) CN Description
192,373
192,373
Tc Length
(feet)

(min)
10.4
4.5
14.9

HydroCAD® 10.00-13 s/n 02239 © 2014 HydroCAD Software Solutions LLC

2015-1-5 Development Sites

Prepared by Microsoft
Runoff by SBUH method
Type IA 24-hr 2 yr Rainfall

Runoff
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Printed 1/5/2015

Type IA 24-hr 2 yr Rainfall=2.50"

30,954 cf, Depth= 2.27"

Direct Entry,

(cfs)

2.50"
100.00% Impervious Area
(ft/sec)
1.83

(ft/ft)

Subcatchment 6: Developed Site East Impervious Area

Slope Velocity Capacity Description

216cfs@ 7.88 hrs, Volume
98 Paved parking & roofs

Summary for Subcatchment 6: Developed Site East Impervious Area
550

,580
163,580
(feet)

Area (sf) CN Description

163
Tc Length
5.0

(min)

HydroCAD® 10.00-13 s/n 02239 © 2014 HydroCAD Software Solutions LLC
Runoff by SBUH method, Weighted-CN, Time Span= 0.00-80.00 hrs, dt=0.01 hrs
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Type IA 24-hr 2 yr Rainfall=2.50"

2015-1-5 Development Sites
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Summary for Subcatchment 7: Developed Site East Pervious Area

0.84"

2,009 cf, Depth

0.11cfs@ 8.00 hrs, Volume

Runoff

2.50"

Runoff by SBUH method, Weighted-CN, Time Span= 0.00-80.00 hrs, dt= 0.01 hrs

Type IA 24-hr 2 yr Rainfall

Area (sf) CN Description

,HSG C

Fair

100.00% Pervious Area

(Grass cover,

-75%

79 50

28,793
28,793
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Subcatchment 7: Developed Site East Pervious Area
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2015-1-5 Development Sites Type IA 24-hr 2 yr Rainfall=2.50"

Prepared by Microsoft Printed 1/5/2015
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Summary for Pond 4: West Detention

Inflow Area = 112,631 sf, 84.36% Impervious, Inflow Depth = 2.05" for 2 yr event

Inflow = 1.32c¢fs@ 7.89 hrs, Volume= 19,208 cf

Outflow = 0.32cfs@ 9.82 hrs, Volume= 18,843 cf, Atten=76%, Lag=115.7 min
Primary = 0.32cfs@ 9.82 hrs, Volume= 18,843 cf

Routing by Stor-Ind method, Time Span= 0.00-80.00 hrs, dt= 0.01 hrs / 2
Peak Elev=138.83' @ 9.82 hrs Surf.Area= 5,023 sf Storage= 4,968 cf

Plug-Flow detention time= 199.0 min calculated for 18,841 cf (98% of inflow)
Center-of-Mass det. time= 184.9 min ( 869.4 - 684.5)

Volume Invert Avail.Storage Storage Description
#1A 137.00' 6,534 ¢f 20.50'W x 173.32'L x 4.00'H Field A Z=2.0
20,756 cf Overall - 4,422 cf Embedded = 16,334 cf x 40.0% Voids
#2A 137.50' 4,422 cf ADS_StormTech SC-740 x 96 Inside #1

Effective Size= 44.6"W x 30.0"H =>6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
Row Length Adjustment= +0.44' x 6.45 sf x 4 rows

10,955 c¢f Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices

#1  Primary 137.25' 15.0" Round Culvert
L=3.0' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert=137.25'/ 137.20' S=0.0167 /' Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf
#2 Device 1 135.05" 3.1" Horiz. Orifice/Grate C= 0.600 Limited to weir flow at low heads
#3 Device 1 138.83' 4.3" Horiz. Orifice/Grate C=0.600 Limited to weir flow at low heads

Primary OutFlow Max=0.32 cfs @ 9.82 hrs HW=138.83' (Free Discharge)
1=Culvert (Passes 0.32 cfs of 5.15 cfs potential flow)
2=Orifice/Grate (Orifice Controls 0.32 cfs @ 6.05 fps)
3=0Orifice/Grate ( Controls 0.00 cfs)



2015-1-5 Development Sites Type IA 24-hr 2 yr Rainfall=2.50"

Prepared by Microsoft Printed 1/5/2015
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Pond 4: West Detention - Chamber Wizard Field A

Chamber Model = ADS_StormTech SC-740 (ADS StormTech® SC-740)
Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf

Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

Row Length Adjustment= +0.44' x 6.45 sf x 4 rows

51.0" Wide + 6.0" Spacing = 57.0" C-C Row Spacing

24 Chambers/Row x 7.12' Long +0.44' Row Adjustment = 171.32' Row Length +12.0" End Stone x 2 =
173.32' Base Length

4 Rows x 51.0" Wide + 6.0" Spacing x 3 + 12.0" Side Stone x 2 = 20.50' Base Width

6.0" Base + 30.0" Chamber Height + 12.0" Cover = 4.00' Field Height

2.0'/" Side-Z x Height = 96.0" Flare/Side

Base Length + Flare x 2 = 189.32' Top Length

Base Width + Flare x 2 = 36.50' Top Width

96 Chambers x 45.9 cf +0.44' Row Adjustment x 6.45 sf x 4 Rows = 4,421.6 cf Chamber Storage
20,755.8 cf Field - 4,421.6 cf Chambers = 16,334.2 cf Stone x 40.0% Voids = 6,533.7 cf Stone Storage

Chamber Storage + Stone Storage = 10,955.3 cf = 0.251 af
Overall Storage Efficiency = 52.8%

96 Chambers
768.7 cy Field
605.0 cy Stone
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Summary for Pond 8: East Detention

Inflow Area = 192,373 sf, 85.03% Impervious, Inflow Depth = 2.06" for 2 yr event

Inflow = 226cfs @ 7.89 hrs, Volume= 32,963 cf

Outflow = 059cfs@ 9.34 hrs, Volume= 32,037 cf, Atten=74%, Lag=87.0 min
Primary = 0.59cfs@ 9.34 hrs, Volume= 32,037 cf

Routing by Stor-Ind method, Time Span= 0.00-80.00 hrs, dt= 0.01 hrs
Peak Elev=139.06' @ 9.34 hrs Surf.Area= 6,990 sf Storage= 8,610 cf

Plug-Flow detention time= 197.0 min calculated for 32,033 cf (97% of inflow)
Center-of-Mass det. time= 176.3 min ( 860.3 - 684.0)

Volume Invert Avail.Storage Storage Description
#1A 136.80' 6,642 cf 25.25'W x 194.68'L x 3.50'H Field A Z=2.0
22,822 cf Overall - 6,216 cf Embedded = 16,606 cf x 40.0% Voids
#2A 137.30' 6,216 cf ADS_StormTech SC-740 x 135 Inside #1

Effective Size= 44.6"W x 30.0"H =>6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
Row Length Adjustment= +0.44' x 6.45 sf x 5 rows

12,858 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Primary 137.25' 18.0" Round Culvert
L=8.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 137.25' / 137.20' S=0.0063"'" Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 1.77 sf
#2  Device 1 135.00' 4.1" Vert. Orifice/Grate C= 0.600
#3  Device 1 139.07" 5.1 Horiz. Orifice/Grate C=0.600 Limited to weir flow at low heads

Primary OutFlow Max=0.59 cfs @ 9.34 hrs HW=139.06' (Free Discharge)
1=Culvert (Passes 0.59 cfs of 7.55 cfs potential flow)
2=Orifice/Grate (Orifice Controls 0.59 cfs @ 6.49 fps)
3=Orifice/Grate ( Controls 0.00 cfs)
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Pond 8: East Detention - Chamber Wizard Field A

Chamber Model = ADS_StormTech SC-740 (ADS StormTech® SC-740)
Effective Size= 44.6"W x 30.0"H =>6.45 sf x 7.12'L = 45.9 cf

Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

Row Length Adjustment= +0.44' x 6.45 sf x 5 rows

51.0" Wide + 6.0" Spacing = 57.0" C-C Row Spacing

27 Chambers/Row x 7.12' Long +0.44' Row Adjustment = 192.68' Row Length +12.0" End Stone x 2 =
194.68' Base Length

5 Rows x 51.0" Wide + 6.0" Spacing x 4 + 12.0" Side Stone x 2 = 25.25' Base Width

6.0" Base + 30.0" Chamber Height + 6.0" Cover = 3.50' Field Height

2.0'/" Side-Z x Height = 84.0" Flare/Side

Base Length + Flare x 2 = 208.68' Top Length

Base Width + Flare x 2 = 39.25' Top Width

135 Chambers x 45.9 cf +0.44' Row Adjustment x 6.45 sf x 5 Rows = 6,216.1 c¢f Chamber Storage
22,821.8 cf Field - 6,216.1 ¢f Chambers = 16,605.7 cf Stone x 40.0% Voids = 6,642.3 cf Stone Storage

Chamber Storage + Stone Storage = 12,858.4 cf = 0.295 af
Overall Storage Efficiency = 56.3%

135 Chambers
845.3 cy Field
615.0 cy Stone
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Time span=0.00-80.00 hrs, dt=0.01 hrs, 8001 points
Runoff by SBUH method, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1: Existing Site West Runoff Area=112,631 sf 0.00% Impervious Runoff Depth=1.53"
Flow Length=410" Tc¢=18.3 min CN=79 Runoff=0.71 cfs 14,335 cf

Subcatchment 2: Developed Site West ~ Runoff Area=95,011 sf 100.00% Impervious Runoff Depth=3.22"
Tc=5.0 min CN=98 Runoff=1.76 cfs 25,468 cf

Subcatchment 3: Developed Site West Runoff Area=17,620 sf 0.00% Impervious Runoff Depth=1.53"
Te=5.0 min CN=79 Runoff=0.14 cfs 2,243 cf

Subcatchment 5: Existing Site East Runoff Area=192,373 sf 0.00% Impervious Runoff Depth=1.53"
Flow Length=350' Tc=14.9 min CN=79 Runoff=1.29 cfs 24,483 cf

Subcatchment 6: Developed Site East  Runoff Area=163,580 sf 100.00% Impervious Runoff Depth=3.22"
Flow Length=550" Tc¢=5.0 min CN=98 Runoff=3.03 cfs 43,848 cf

Subcatchment 7: Developed Site East Runoff Area=28,793 sf 0.00% Impervious Runoff Depth=1.53"
Tc=5.0min CN=79 Runoff=0.22 cfs 3,664 cf

Pond 4: West Detention Peak Elev=139.34' Storage=6,555 cf Inflow=1.89 cfs 27,710 cf
Outflow=0.71 cfs 27,345 cf

Pond 8: East Detention Peak Elev=139.79' Storage=11,252 cf Inflow=3.25 cfs 47,513 cf
Outflow=1.29 cfs 46,586 cf

Total Runoff Area = 610,008 sf Runoff Volume = 114,041 cf Average Runoff Depth = 2.24"
57.61% Pervious = 351,417 sf  42.39% Impervious = 258,591 sf
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0.01 hrs

Type IA 24-hr 10 yr Rainfall=3.45"
dt

14,335 cf, Depth= 1.53"

80.00 hrs

0.00-

Short Grass Pasture  Kv=7.0 fps

Range n=0.130 P2=2.50"
Shallow Concentrated Flow,

Sheet Flow,

Hydrograph

(cfs)

Time Span

-CN
3.45"
(ft/sec)
0.14
0.81
Subcatchment 1: Existing Site West

100.00% Pervious Area

Summary for Subcatchment 1: Existing Site West
Weighted

(ft/ft)

79 Pasture/grassland/range, Fair, HSG C
Slope Velocity Capacity Description

0.71cfs@ 8.01 hrs, Volume

100 0.0125
310 0.0133
410 Total

Area (sf) CN Description
112,631
112,631
Tc Length
(feet)

(min)
11.9
6.4
18.3

HydroCAD® 10.00-13 s/n 02239 © 2014 HydroCAD Software Solutions LLC

2015-1-5 Development Sites

Prepared by Microsoft
Runoff by SBUH method
Type 1A 24-hr 10 yr Rainfall
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Summary for Subcatchment 2: Developed Site West Impervious Area

25,468 cf, Depth= 3.22"

1.76 cfs @ 7.88 hrs, Volume

Runoff

0.00-80.00 hrs, dt=0.01 hrs

3.45"

Runoff by SBUH method, Weighted-CN, Time Span

Type |A 24-hr 10 yr Rainfall

Area (sf) CN Description

98 Paved parking & roofs

95,011
95,011

100.00% Impervious Area

(cfs)

Slope Velocity Capacity Description
(feet) (ft/ft)  (ft/sec)

Tc Length

(min)

Direct Entry,

5.0
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Type IA 24-hr 10 yr Rainfall=3.45"

2,243 cf, Depth= 1.53"

Direct Entry,

Fair, HSG C

3

Hydrograph

(cfs)

3.45"
(ft/sec)

100.00% Pervious Area
Subcatchment 3: Developed Site West Pervious Area

(ft/ft)

0.14cfs@ 7.99 hrs, Volume
Slope Velocity Capacity Description

Summary for Subcatchment 3: Developed Site West Pervious Area
79 50-75% Grass cover

620
17,620
(feet)

Area (sfy CN Description
17,

Tc Length

(min)
5.0

Runoff by SBUH method, Weighted-CN, Time Span=0.00-80.00 hrs, dt= 0.01 hrs

HydroCAD® 10.00-13 s/n 02239 @ 2014 HydroCAD Software Solutions LLC
. Type |A 24-hr 10 yr Rainfall

2015-1-5 Development Sites
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0.01 hrs
2.50"

Type IA 24-hr 10 yr Rainfall=3.45"

2015-1-5 Development Sites

Prepared by Microsoft

HydroCAD® 10.00-13 s/n 02239 © 2014 HydroCAD Software Solutions LLC

Summary for Subcatchment 5: Existing Site East

24,483 cf, Depth= 1.53"

1.29cfs @ 8.00 hrs, Volume

Runoff

-CN, Time Span= 0.00-80.00 hrs, dt

Weighted
=3.45"

Runoff by SBUH method
Type IA 24-hr 10 yr Rainfall

Area (sf) CN Description

79 Pasture/grassland/range, Fair, HSG C

192,373
192,373

100.00% Pervious Area

(cfs)

Slope Velocity Capacity Description
(ft/ft)  (ft/sec)

Tc Length
(feet)

{min)

' Sheet Filow,

0.24

150 0.0400

10.4

Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps

Range n=0.130 P2
200 0.0110 0.73

4.5

350 Total

14.9

Subcatchment 5: Existing Site East
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Type IA 24-hr 10 yr Rainfall=3.45"

43,848 cf, Depth= 3.22"

0.00-80.00 hrs, dt=0.01 hrs

Direct Entry,
Hydrograph

(cfs)

3.45"
(ft/sec)
1.83

100.00% Impervious Area

(ft/ft)

Subcatchment 6: Developed Site East Impervious Area

Slope Velocity Capacity Description

3.03cfs@ 7.88 hrs, Volume
98 Paved parking & roofs

Summary for Subcatchment 6: Developed Site East Impervious Area
550

(feet)

580

Area (sf) CN Description

163
163,580
Tc Length

(min)
5.0

HydroCAD® 10.00-13 s/n 02239 © 2014 HydroCAD: Software Solutions LLC
Runoff by SBUH method, Weighted-CN, Time Span
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Type IA 24-hr 10 yr Rainfall=3.45"

3,664 cf, Depth= 1.53"

0.00-80.00 hrs, dt=0.01 hrs

HSG C

Direct Entry,

Fair,
100.00% Pervious Area
Hydrograph

(cfs)

3.45"
(ft/sec)

Subcatchment 7: Developed Site East Pervious Area

022cfs@ 7.99 hrs, Volume
Slope Velocity Capacity Description

79 50-75% Grass cover,

(ft/ft)

Summary for Subcatchment 7: Developed Site East Pervious Area

793
28,793
(feet)

Area (sf) CN Description
28

Tc Length

5.0

(min)

HydroCAD® 10.00-13 s/n 02239 © 2014 HydroCAD Software Solutions LLC

Runoff by SBUH method, Weighted-CN, Time Span

2015-1-5 Development Sites

Prepared by Microsoft
Type IA 24-hr 10 yr Rainfall
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Summary for Pond 4: West Detention

Inflow Area = 112,631 sf, 84.36% Impervious, Inflow Depth = 2.95" for 10 yr event

Inflow = 1.89cfs@ 7.89 hrs, Volume= 27,710 cf

Outflow = 0.71cfs@ 8.69 hrs, Volume= 27,345 cf, Atten=63%, Lag=48.2 min
Primary = 0.71cfs@ 8.69 hrs, Volume= 27,345 cf

Routing by Stor-Ind method, Time Span= 0.00-80.00 hrs, dt=0.01 hrs /2
Peak Elev=139.34' @ 8.69 hrs Surf.Area= 5,452 sf Storage= 6,555 cf

Plug-Flow detention time= 196.4 min calculated for 27,345 cf (99% of inflow)
Center-of-Mass det. time= 186.2 min ( 862.0 - 675.8)

Volume Invert Avail.Storage Storage Description
#1A 137.00' 6,534 ¢f 20.50'W x 173.32'L. x 4.00'H Field A Z=2.0
20,756 cf Overall - 4,422 cf Embedded = 16,334 cf x 40.0% Voids
#2A 137.50' 4,422 cf ADS_StormTech SC-740 x 96 Inside #1

Effective Size=44.6"W x 30.0"H =>6.45sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
Row Length Adjustment= +0.44' x 6.45 sf x 4 rows

10,955 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices

#1  Primary 137.25' 15.0" Round Culvert
L=3.0' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 137.25' / 137.20' S=0.0167 '/ Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area=1.23 sf
#2  Device 1 135.05' 3.1" Horiz. Orifice/Grate C=0.600 Limited to weir flow at low heads
#3  Device 1 138.83' 4.3" Horiz. Orifice/Grate C=0.600 Limited to weir flow at low heads

Primary OutFlow Max=0.71 cfs @ 8.69 hrs HW=139.34' (Free Discharge)
T 1=Culvert (Passes 0.71 cfs of 7.14 cfs potential flow)
2=Orifice/Grate (Orifice Controls 0.36 cfs @ 6.96 fps)
3=Orifice/Grate (Orifice Controls 0.35 cfs @ 3.43 fps)
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Pond 4: West Detention - Chamber Wizard Field A

Chamber Model = ADS_StormTech SC-740 (ADS StormTech® SC-740)
Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf

Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

Row Length Adjustment= +0.44' x 6.45 sf x 4 rows

51.0" Wide + 6.0" Spacing = 57.0" C-C Row Spacing

24 Chambers/Row x 7.12' Long +0.44' Row Adjustment = 171.32' Row Length +12.0" End Stone x 2 =
173.32' Base Length

4 Rows x 51.0" Wide + 6.0" Spacing x 3 + 12.0" Side Stone x 2 = 20.50" Base Width

6.0" Base + 30.0" Chamber Height + 12.0" Cover = 4.00' Field Height

2.0/ Side-Z x Height = 96.0" Flare/Side

Base Length + Flare x 2 = 189.32' Top Length

Base Width + Flare x 2 = 36.50' Top Width

96 Chambers x 45.9 cf +0.44' Row Adjustment x 6.45 sf x 4 Rows = 4,421.6 cf Chamber Storage
20,755.8 cf Field - 4,421.6 cf Chambers = 16,334.2 cf Stone x 40.0% Voids = 6,533.7 cf Stone Storage

Chamber Storage + Stone Storage = 10,955.3 cf = 0.251 af
Overall Storage Efficiency = 52.8%

96 Chambers
768.7 cy Field
605.0 cy Stone
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Summary for Pond 8: East Detention

Inflow Area = 192,373 sf, 85.03% Impervious, Inflow Depth = 2.96" for 10 yr event

Inflow = 3.25cfs @ 7.89 hrs, Volume= 47.513 cf ]

Outflow = 1.29cfs @ 8.46 hrs, Volume= 46,586 cf, Atten=60%, Lag= 34.7 min
Primary = 1.29c¢fs @ 8.46 hrs, Volume= 46,586 cf

Routing by Stor-Ind method, Time Span= 0.00-80.00 hrs, dt= 0.01 hrs
Peak Elev= 139.79' @ 8.46 hrs Surf Area= 7,693 sf Storage= 11,252 cf

Plug-Flow detention time= 189.8 min calculated for 46,581 cf (98% of inflow)
Center-of-Mass det. time= 175.3 min ( 850.5 - 675.2)

Volume Invert Avail.Storage Storage Description
#1A 136.80' 6,642 cf 25.25'W x 194.68'L x 3.50'H Field A Z=2.0
22,822 cf Overall - 6,216 cf Embedded = 16,606 cf x 40.0% Voids
#2A 137.30' 6,216 cf ADS_StormTech SC-740 x 135 Inside #1

Effective Size= 44.6"W x 30.0'"H =>6.45sf x 7.12'L =459 cf -
Overall Size=51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
Row Length Adjustment= +0.44' x 6.45 sf x 5 rows

12,858 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Primary 137.25' 18.0" Round Culvert
L=8.0' CPP, square edge headwall, Ke=0.500
Inlet / Outlet Invert=137.25'/ 137.20' S=0.0063 '/ Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 1.77 sf
#2  Device 1 135.00' 4.1" Vert. Orifice/Grate C= 0.600
#3  Device 1 139.07" 5.1" Horiz. Orifice/Grate C= 0.600 Limited to weir flow at low heads

Primary OutFlow Max=1.29 cfs @ 8.46 hrs HW=139.79' (Free Dlscharge)
T 1=Culvert (Passes 1.29 cfs of 11.40 cfs potential flow)
2=Orifice/Grate (Orifice Controls 0.70 cfs @ 7.68 fps)
3=Orifice/Grate (Orifice Controls 0.58 cfs @ 4.10 fps)



2015-1-5 Development Sites Type IA 24-hr 10 yr Rainfall=3.45"

Prepared by Microsoft Printed 1/5/2015
HydroCAD® 10.00-13 s/n 02239 © 2014 HydroCAD: Software Solutions LLC Page 27

Pond 8: East Detention - Chamber Wizard Field A

Chamber Model = ADS_StormTech SC-740 (ADS StormTech® SC-740)
Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf

Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

Row Length Adjustment= +0.44' x 6.45 sf x 5 rows

51.0" Wide + 6.0" Spacing = 57.0" C-C Row Spacing

27 Chambers/Row x 7.12' Long +0.44' Row Adjustment = 192.68' Row Length +12.0" End Stone x 2 =
194.68' Base Length

5 Rows x 51.0" Wide + 6.0" Spacing x 4 + 12.0" Side Stone x 2 = 25.25' Base Width

6.0" Base + 30.0" Chamber Height + 6.0" Cover = 3.50' Field Height

2.0'/" Side-Z x Height = 84.0" Flare/Side

Base Length + Flare x 2 = 208.68' Top Length

Base Width + Flare x 2 = 39.25' Top Width

135 Chambers x 45.9 cf +0.44' Row Adjustment x 6.45 sf x 5 Rows = 6,216.1 ¢f Chamber Storage
22,821.8 cf Field - 6,216.1 cf Chambers = 16,605.7 cf Stone x 40.0% Voids = 6,642.3 cf Stone Storage

Chamber Storage + Stone Storage = 12,858.4 cf = 0.295 af
Overall Storage Efficiency = 56.3%

135 Chambers
845.3 cy Field
615.0 cy Stone
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Time span=0.00-80.00 hrs, dt=0.01 hrs, 8001 points
Runoff by SBUH method, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1: Existing Site West Runoff Area=112,631 sf 0.00% Impervious Runoff Depth=1.88"
Flow Length=410" Tc=18.3 min CN=79 Runoff=0.92 cfs 17,670 cf

Subcatchment 2: Developed Site West  Runoff Area=95,011 sf 100.00% Impervious Runoff Depth=3.67"
Tc=5.0 min CN=98 Runoff=2.00 cfs 29,021 cf

Subcatchment 3: Developed Site West Runoff Area=17,620 sf 0.00% Impervious Runoff Depth=1.88"
’ Tc=5.0 min CN=79 Runoff=0.18 cfs 2,764 cf

Subcatchment 5: Existing Site East Runoff Area=192,373 sf 0.00% Impervious Runoff Depth=1.88"
Flow Length=350" Tc=14.9 min CN=79 Runoff=1.67 cfs 30,181 cf

Subcatchment 6: Developed Site East  Runoff Area=163,580 sf 100.00% Impervious Runoff Depth=3.67"
Flow Length=550" Tc=5.0 min CN=98 Runoff=3.44 cfs 49,965 cf

Subcatchment 7: Developed Site East Runoff Area=28,793 sf 0.00% Impervious Runoff Depth=1.88"
Tc=5.0 min CN=79 Runoff=0.29 cfs 4,517 cf

Pond 4: West Detention Peak Elev=139.66' Storage=7,512 cf Inflow=2.17 cfs 31,785 cf
Outflow=0.84 cfs 31,420 cf

Pond 8: East Detention Peak Elev=140.28' Storage=12,788 cf Inflow=3.72 cfs 54,482 cf
Outflow=1.52 cfs 53,556 cf

Total Runoff Area = 610,008 sf Runoff Volume = 134,118 c¢f Average Runoff Depth = 2.64"
57.61% Pervious = 351,417 sf  42.39% Impervious = 258,591 sf
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0.01 hrs

Type IA 24-hr 25 yr Rainfall=3.90"
dt

17,670 cf, Depth= 1.88"
0.130 P2=2.50"

80.00 hrs
Shallow Concentrated Flow,

0.00-

Short Grass Pasture Kv=7.0 fps

Sheet Flow,
Range n

Hydrograph

(cfs)

Time Span

-CN
=3.90"
(ft/sec)
0.14
0.81
Subcatchment 1: Existing Site West

Weighted
100.00% Pervious Area

Summary for Subcatchment 1: Existing Site West

79 Pasture/grassland/range, Fair, HSG C
Slope Velocity Capacity Description

092cfs@ 8.01 hrs, Volume

(ft/ft)

100 0.0125
310 0.0133
410 Total

Area (sfy CN Description
112,631
112,631
Tc Length
(feet)

{(min)
6.4

11.9
18.3

HydroCAD® 10.00-13 s/n 02239 © 2014 HydroCAD Software Solutions LLC

2015-1-5 Development Sites

Prepared by Microsoft
Runoff by SBUH method
Type IA 24-hr 25 yr Rainfall

Runoff
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3.67"

Type IA 24-hr 25 yr Rainfall=3.90"

29,021 cf, Depth

0.00-80.00 hrs, dt=0.01 hrs

Direct Entry,

(cfs)

3.90"
(ft/sec)

100.00% Impervious Area

Slope Velocity Capacity Description

(ft/ft)

200cfs@ 7.88 hrs, Volume

Summary for Subcatchment 2: Developed Site West Impervious Area
98 Paved parking & roofs

95,011
(feet)

Area (sf) CN Description
95,011

Tc Length

(min)

HydroCAD® 10.00-13 s/n 02239 © 2014 HydroCAD Software Solutions LLC
50

Runoff by SBUH method, Weighted-CN, Time Span
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Runoff
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Summary for Subcatchment 3: Developed Site West Pervious Area

2,764 cf, Depth= 1.88"

0.18cfs@ 7.98 hrs, Volume

Runoff

0.00-80.00 hrs, dt=0.01 hrs

Runoff by SBUH method, Weighted-CN, Time Span

Type IA 24-hr 25 yr Rainfall

=3.90"

Area (sf) CN Description

,HSG C

Fair

100.00% Pervious Area

Grass cover,

75%

79 &0

17,620
17,620
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Subcatchment 3: Developed Site West Pervious Area
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Printed 1/5/2015

0.01 hrs

Type IA 24-hr 25 yr Rainfall=3.90"

30,181 cf, Depth= 1.88"
0.130 P2=2.50"
Shallow Concentrated Flow,

0.00-80.00 hrs, dt

Short Grass Pasture Kv=7.0 fps

Sheet Flow,
Range n

(cfs)
Hydrograph

Time Span

-CN
=3.90"
(ft/sec)
0.24
0.73
Subcatchment 5: Existing Site East

100.00% Pervious Area

Summary for Subcatchment 5: Existing Site East
Weighted

(ft/ft)

79 Pasture/grassland/range, Fair, HSG C
150 0.0400

Slope Velocity Capacity Description

1.67cfs@ 8.00 hrs, Volume

200 0.0110
350 Total

Area (sf) CN Description
192,373
192,373
Tc Length
(feet)

{min)
10.4
45
14.9

HydroCAD® 10.00-13 s/n 02239 © 2014 HydroCAD Software Solutions LLC

2015-1-5 Development Sites

Prepared by Microsoft
Runoff by SBUH method
Type IA 24-hr 25 yr Rainfall

Runoff
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Summary for Subcatchment 6: Developed Site East Impervious Area

49,965 cf, Depth= 3.67"

344cfs@ 7.88 hrs, Volume

Runoff

3.90"

Runoff by SBUH method, Weighted-CN, Time Span= 0.00-80.00 hrs, dt= 0.01 hrs

Type IA 24-hr 25 yr Rainfall

Area (sf) CN Description

98 Paved parking & roofs

580
163,580

163,

100.00% Impervious Area

(cfs)

Slope Velocity Capacity Description
(feet) (ft/ft)  (ft/sec)

Tc Length

(min)

Direct Entry,

1.83

550

5.0

Subcatchment 6: Developed Site East Impervious Area
Hydrograph
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Type IA 24-hr 25 yr Rainfall=3.90"

4,517 cf, Depth= 1.88"

0.00-80.00 hrs, dt=0.01 hrs

Direct Entry,
Hydrograph

(cfs)

3.90"

(ft/sec)

100.00% Pervious Area
Subcatchment 7: Developed Site East Pervious Area

(ft/ft)

79 50-75% Grass cover, Fair, HSG C
Slope Velocity Capacity Description

Summary for Subcatchment 7: Developed Site East Pervious Area
022c¢fs@ 7.98 hrs, Volume

28,793
(feet)

Area (sf) CN Description
28,793

Tc Length

{min) -

HydroCAD® 10.00-13 s/n 02239 © 2014 HydroCAD Software Solutions LLC
5.0

Runoff by SBUH method, Weighted-CN, Time Span

2015-1-5 Development Sites

Prepared by Microsoft
Type 1A 24-hr 25 yr Rainfall

Runoff
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Summary for Pond 4: West Detention

Inflow Area = 112,631 sf, 84.36% Impervious, Inflow Depth = 3.39" for 25 yr event

Inflow = 217 cfs@ 7.89 hrs, Volume= 31,785 cf

Outflow = 0.84cfs@ 8.49 hrs, Volume= 31,420 cf, Atten=61%, Lag= 36.2 min
Primary = 0.84cfs@ 8.49 hrs, Volume= 31,420 cf

Routing by Stor-Ind method, Time Span= 0.00-80.00 hrs, dt=0.01 hrs / 2
Peak Elev= 139.66' @ 8.49 hrs Surf.Area= 5,732 sf Storage= 7,512 cf

Plug-Flow detention time= 193.4 min calculated for 31,420 cf (99% of inflow)
Center-of-Mass det. time= 184.5 min ( 857.3 - 672.8)

Volume Invert Avail.Storage  Storage Description
#1A 137.00' 6,634 cf 20.50'W x 173.32'L x 4.00'H Field A Z=2.0
20,756 cf Overall - 4,422 cf Embedded = 16,334 cf x 40.0% Voids
#2A 137.50' 4,422 cf ADS_StormTech SC-740 x 96 Inside #1

Effective Size= 44.6"W x 30.0"H =>6.45sfx 7.12'L =45.9 cf
Overall Size=51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
Row Length Adjustment= +0.44' x 6.45 sf x 4 rows

10,955 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices

#1  Primary 137.25' 15.0" Round Culvert
L=3.0' CPP, square edge headwall, Ke=0.500
Inlet / Outlet Invert= 137.25' / 137.20' $=0.0167'" Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf
#2  Device 1 135.05' 3.1" Horiz. Orifice/Grate C=0.600 Limited to weir flow at low heads
#3  Device 1 138.83' 4.3" Horiz. Orifice/Grate C=0.600 Limited to weir flow at low heads

Primary OutFlow Max=0.84 cfs @ 8.49 hrs HW=139.66"' (Free Discharge)
1=Culvert (Passes 0.84 cfs of 7.90 cfs potential flow)
2=0Orifice/Grate (Orifice Controls 0.39 cfs @ 7.48 fps)
3=Orifice/Grate (Orifice Controls 0.44 cfs @ 4.40 fps)
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Pond 4: West Detention - Chamber Wizard Field A

Chamber Model = ADS_StormTech SC-740 (ADS StormTech® SC-740)
Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf

Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

Row Length Adjustment= +0.44' x 6.45 sf x 4 rows

51.0" Wide + 6.0" Spacing = 57.0" C-C Row Spacing

24 Chambers/Row x 7.12' Long +0.44' Row Adjustment = 171.32' Row Length +12.0" End Stone x 2 =
173.32' Base Length

4 Rows x 51.0" Wide + 6.0" Spacing x 3 + 12.0" Side Stone x 2 = 20.50' Base Width

6.0" Base + 30.0" Chamber Height + 12.0" Cover = 4.00' Field Height

2.0'/" Side-Z x Height = 96.0" Flare/Side

Base Length + Flare x 2 = 189.32' Top Length

Base Width + Flare x 2 = 36.50' Top Width

96 Chambers x 45.9 cf +0.44' Row Adjustment x 6.45 sf x 4 Rows = 4,421.6 cf Chamber Storage
20,755.8 cf Field - 4,421.6 cf Chambers = 16,334.2 cf Stone x 40.0% Voids = 6,533.7 cf Stone Storage

Chamber Storage + Stone Storage = 10,955.3 cf = 0.251 af
Overall Storage Efficiency = 52.8%

96 Chambers
768.7 cy Field
605.0 cy Stone
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Pond 4: West Detention

Hydrograph
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Summary for Pond 8: East Detention

Inflow Area = 192,373 sf, 85.03% Impervious, Inflow Depth = 3.40" for 25 yr event

Inflow = 3.72c¢fs @ 7.88 hrs, Volume= 54,482 cf

Outflow = 1.62cfs@ 8.44 hrs, Volume= 53,556 cf, Atten=59%, Lag= 33.1 min
Primary = 1.52cfs @ 8.44 hrs, Volume= 53,556 cf

Routing by Stor-Ind method, Time Span= 0.00-80.00 hrs, dt= 0.01 hrs
Peak Elev= 140.28' @ 8.44 hrs Surf.Area= 8,169 sf Storage= 12,788 cf

Plug-Flow detention time= 186.8 min calculated for 53,549 cf (98% of inflow)
Center-of-Mass det. time= 174.1 min ( 846.3 - 672.2)

Volume fnvert Avail.Storage Storage Description
#1A 136.80' 6,642 cf 25.25'W x 194.68'L x 3.50'H Field A Z=2.0
22,822 cf Overall - 6,216 cf Embedded = 16,606 cf x 40.0% Voids
#2A 137.30' 6,216 cf ADS_StormTech SC-740 x 135 Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
Row Length Adjustment= +0.44" x 6.45 sf x 5 rows

12,858 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices

#1  Primary 137.25' 18.0" Round Culvert
L=8.0" CPP, square edge headwall, Ke= 0.500
Inlet / Qutlet Invert= 137.25' / 137.20' S=0.0063 '/ Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 1.77 sf

#2 Device 1 135.00' 4.1" Vert. Orifice/Grate C= 0.600

#3  Device 1 139.07" 5.1" Horiz. Orifice/Grate C=0.600 Limited to weir flow at low heads

Primary OutFlow Max=1.52 cfs @ 8.44 hrs HW=140.28' (Free Discharge)
1=Culvert (Passes 1.52 cfs of 12.84 cfs potential flow)
2=Orifice/Grate (Orifice Controls 0.77 cfs @ 8.38 fps)
3=Orifice/Grate (Orifice Controls 0.75 cfs @ 5.29 fps)
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Pond 8: East Detention - Chamber Wizard Field A

Chamber Model = ADS_StormTech SC-740 (ADS StormTech® SC-740)
Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf

Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

Row Length Adjustment= +0.44' x 6.45 sf x 5 rows

51.0" Wide + 6.0" Spacing = 57.0" C-C Row Spacing

27 Chambers/Row x 7.12' Long +0.44' Row Adjustment = 192.68' Row Length +12.0" End Stone x 2 =
194.68' Base Length

5 Rows x 51.0" Wide + 6.0" Spacing x 4 + 12.0" Side Stone x 2 = 25.25' Base Width

6.0" Base + 30.0" Chamber Height + 6.0" Cover = 3.50' Field Height

2.0'/" Side-Z x Height = 84.0" Flare/Side

Base Length + Flare x 2 = 208.68' Top Length

Base Width + Flare x 2 = 39.25' Top Width

135 Chambers x 45.9 cf +0.44' Row Adjustment x 6.45 sf x 5 Rows = 6,216.1 c¢f Chamber Storage
22,821.8 cf Field - 6,216.1 cf Chambers = 16,605.7 cf Stone x 40.0% Voids = 6,642.3 cf Stone Storage

Chamber Storage + Stone Storage = 12,858.4 cf = 0.295 af
Overall Storage Efficiency = 56.3%

135 Chambers
845.3 cy Field
615.0 cy Stone
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Pond 8: East Detention

Hydrograph
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5381-2008-12-09 Myslony Public-1
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Pipe Listing (all nodes)

Line# Node In-Invert  Out-Invert Length Slope n Diam/Width Height Inside-Fill

Number (feet) (feet) (feet) (ft/ft) (inches) (inches) (inches)

1 B8R 135.25 134.95 75.0 0.0040 0.013 24.0 0.0 0.0

2 9R 135.50 135.35 55.0 0.0027 0.013 12.0 0.0 0.0

3 10R 135.50 135.35 50.0 0.0030 0.013 24.0 0.0 0.0

4 11R 135.90 135.60 100.0 0.0030 0.013 18.0 0.0 0.0

5 12R 136.45 136.00 150.0 0.0030 0.013 18.0 0.0 0.0

6 13R 137.05 136.55 162.0 0.0031 0.013 18.0 0.0 0.0

7 14R 140.80 138.70 11.0 0.1909 0.013 12.0 0.0 0.0

8 15R 138.65 138.60 10.0 0.0050 0.013 12.0 0.0 0.0

9 16R 139.50 139.10 20.0 0.0200 0.013 12.0 0.0 0.0

10 17R 137.20 137.10 11.0 0.0091 0.013 12.0 0.0 0.0

11 18R 137.17 137.15 5.0 0.0040 0.013 15.0 0.0 0.0

12 19R 142.95 142.70 20.0 0.0125 0.013 12.0 0.0 0.0
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Time span=0.00-24.00 hrs, dt=0.02 hrs, 1201 points
Runoff by SBUH method, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 4S: South half Myslony  Runoff Area=11,977 sf  100.00% Impervious Runoff Depth>3.66"
Tc=5.0 min CN=98 Runoff=0.25 cfs 3,652 cf

Subcatchment 5S: Area H Runoff Area=142,626 sf 0.00% Impervious Runoff Depth>1.88"
Tc=5.0 min CN=79 Runoff=1.42 cfs 22,317 cf

Subcatchment 6S: Area | Runoff Area=128,769 sf 0.00% Impervious Runoff Depth>1.88"
Tc=5.0 min CN=79 Runoff=1.28 cfs 20,149 cf

Subcatchment 7S: Area J Runoff Area=249,784 sf 0.00% Impervious Runoff Depth>1.88"
Tc=5.0 min CN=79 Runoff=2.49 cfs 39,084 cf

Subcatchment 11S: Future Myslony Runoff Area=33,614 sf 100.00% Impervious Runoff Depth>3.66"
Tc=5.0 min CN=98 Runoff=0.71 cfs 10,250 cf

Subcatchment 12S: North half Myslony Runoff Area=11,977 sf 0.00% Impervious Runoff Depth>1.88"
Tc=5.0min CN=79 Runoff=0.12 cfs 1,874 cf

Subcatchment 20S: Portion of Myslony Runoff Area=4,020 sf 100.00% Impervious Runoff Depth>3.66"
Tc=5.0 min CN=98 Runoff=0.08 cfs 1,226 cf

Reach 8R: Public Storm #8 Avg. Flow Depth=0.95'" Max Vel=4.46 fps Inflow=6.56 cfs 119,074 cf
24.0" Round Pipe n=0.013 L=75.0" S=0.0040'/" Capacity=14.31 cfs Outflow=6.56 cfs 119,026 cf

Reach 9R: Public Storm #9 Avg. Flow Depth=0.65' Max Vel=2.61 fps Inflow=1.42 cfs 22,317 cf
12.0" Round Pipe n=0.013 L=55.0' $=0.0027'/" Capacity=1.86 cfs Outflow=1.42 cfs 22,306 cf

Reach 10R: Public Storm #10 Avg. Flow Depth=0.89' Max Vel=3.74 fps Inflow=5.03 cfs 94,924 cf
24.0" Round Pipe n=0.013 L=50.0' S=0.0030'" Capacity=12.39 cfs Outflow=5.02 cfs 94,894 cf

Reach 11R: Public Storm #11 Avg. Flow Depth=0.84' Max Vel=3.41 fps Inflow=3.50 cfs 71,174 cf
18.0" Round Pipe n=0.013 L=100.0' S=0.0030"" Capacity=5.75 cfs Outflow=3.50 cfs 71,125 cf

Reach 12R: Public Storm #12 Avg. Flow Depth=0.85' Max Vel=3.41 fps Inflow=3.50 cfs 71,257 cf
18.0" Round Pipe n=0.013 L=150.0" $=0.0030"'"" Capacity=5.75 cfs Outflow=3.50 cfs 71,174 cf

Reach 13R: Public Storm #13 Avg. Flow Depth=0.80' Max Vel=3.39 fps Inflow=3.27 cfs 50,558 cf
18.0" Round Pipe n=0.013 L=162.0' $=0.0031"'/" Capacity=5.84 cfs Ouiflow=3.26 cfs 50,503 cf

Reach 14R: Public Storm #14 Avg. Flow Depth=0.06' Max Vel=5.88 fps Inflow=0.12 cfs 1,874 cf
12.0" Round Pipe n=0.013 L=11.0" 8=0.1909"/" Capacity=15.57 cfs Outflow=0.12 cfs 1,874 cf

Reach 15R: Public Storm #15 Avg. Flow Depth=0.51'" Max Vel=3.22 fps Inflow=1.28 cfs 20,149 cf
12.0" Round Pipe n=0.013 L=10.0' S$=0.0050"" Capacity=2.52 cfs OQutflow=1.28 cfs 20,147 cf

Reach 16R: Public Storm #16 Avg. Flow Depth=0.15' Max Vel=3.34 fps Inflow=0.25 cfs 3,652 cf
12.0" Round Pipe n=0.013 L=20.0' $=0.0200'" Capacity=5.04 cfs Outflow=0.25 cfs 3,652 cf
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Reach 17R: Public Storm #17 Avg. Flow Depth=0.64" Max Vel=4.72 fps Inflow=2.49 cfs 39,084 cf

12.0" Round Pipe n=0.013 L=11.0" S=0.0091'" Capacity=3.40 cfs Outflow=2.49 cfs 39,082 cf

Reach 18R: Public Storm #18 Avg. Flow Depth=0.35' Max Vel=2.49 fps Inflow=0.71 cfs 10,250 cf
15.0" Round Pipe n=0.013 L=5.0" S=0.0040'" Capacity=4.09 cfs Outflow=0.71 cfs 10,250 cf

Reach 19R: Public Storm #19 Avg. Flow Depth=0.10' Max Vel=2.05 fps Inflow=0.08 cfs 1,226 cf
12.0" Round Pipe n=0.013 L=20.0' S=0.0125"'"" Capacity=3.98 cfs Outflow=0.08 cfs 1,226 cf

Total Runoff Area = 582,767 sf Runoff Volume = 98,553 c¢f Average Runoff Depth =2.03"
91.49% Pervious = 533,156 sf  8.51% Impervious = 49,611 sf
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Summary for Subcatchment 4S: South half Myslony ROW

Runoff = 025cfs@ 7.88 hrs, Volume= 3,652 cf, Depth> 3.66"

Runoff by SBUH method, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.02 hrs
Type 1A 24-hr 25 yr Rainfall=3.90"

Area (sf) CN Description
11,977 98 Paved parking & roofs
11,977 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feel) (ft/ft)  (ft/sec) (cfs)

5.0 ‘ Direct Entry,

Subcatchment 4S: South half Myslony ROW

Hydrograph
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Summary for Subcatchment 5S: Area H

Runoff = 142cfs @ 7.98 hrs, Volume= 22,317 cf, Depth> 1.88"

Runoff by SBUH method, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Type IA 24-hr 25 yr Rainfall=3.90"

Area (sf) CN Description

142,626

79 Pasture/grassland/range, Fair, HSG C

142,626 100.00% Pervious Area
Tc Length

(min)  (feet) (ftrft)  (ft/sec) (cfs)

Slope Velocity Capacity Description

5.0 Direct Entry,

Subcatchment 58
Hydrograph
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Summary for Subcatchment 6S: Area |

Runoff = 1.28cfs@ 7.98 hrs, Volume= 20,149 cf, Depth> 1.88"

Runoff by SBUH method, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type 1A 24-hr 25 yr Rainfall=3.90"

Area (sf) CN Description
128,769 79 Pasture/grassland/range, Fair, HSG C
128,769 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) (cfs)

5.0 Direct Entry,

Subcatchment 6S: Area |

Hydrograph
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Summary for Subcatchment 7S: Area J

Runoff = 249cfs@ 7.98 hrs, Volume= 39,084 cf, Depth> 1.88"

Runoff by SBUH method, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type |IA 24-hr 25 yr Rainfall=3.90"

Area (sf) CN Description
249,784 79 Pasture/grassland/range, Fair, HSG C

249,784 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/it)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 7S: Area J
Hydrograph
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Summary for Subcatchment 11S: Future Myslony R.O.W.

Runoff = 0.71cfs@ 7.88 hrs, Volume= 10,250 cf, Depth> 3.66"

Runoff by SBUH method, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type 1A 24-hr 25 yr Rainfali=3.90"

Area (sf) CN Description
33,614 98 Paved roads w/curbs & sewers
33,614 100.00% Impervious Area

Tc Length  Slope Velocity Capacity Description
{min)  (feet) (ft/ft)  (ft/sec) (cfs)

5.0 Direct Entry,

Subcatchment 11S: Future Myslony R.O.W.

Hydrograph
] ] i | i [ i i | [ ] | i i i i [} ] i i i [ (
| 3 i | i i i i i | | | H i i i § 1 i H H ] |
4 -t T TT it el s T s A e e T A Mt e e A St St Shtl el i
075_'/ | 3 i : 1 i i 1 i | I | i i i i § i i i i ] |
Y R UV M S 5 700 e Sy Ny UM SN SUNDUR SUURS WU HSUNAE D DU S S SN
7 | ] i | i I TLé i | | | i i i i i i H H |
0.7 I i i | i ! 4 | i | i ] ' i i i ] iAxr 4-h
b e I e S Y E R "T“T_-l‘“_l‘““l“T‘_T“T_"F”:[y‘peTI‘ 2 - r’"
0.654 I ! 1 I 1 I ; I I | 1 i ; : ‘R ot ! ; i [
2 PR YUY SN OO O o S S TS IR [ DR D G ) - 1l o
SO 2% o R e oo o1 28 yrRainfall=3.90
.07 1 ' 1 | i 1 ! | t 1 1 1 i i ; ] ! { i I |
] L T D A [ S S U R Y 1 N Vet "~ T e ]
0.55] ’ I i 1 | i i i | | I ) |Run°fﬁ Area-33,6_14 ST
;/~—~|~—-4»~—;—~+~—}——-r—» - -+ - — B e i e e el tibait sttt R B el e B
oyt oooao oo i1 Runoff Volume=10,250 cf |
- | ] 1 | i 1 d i ] 3 b i i i i i 1 i i i ] i
o 0.45% t t 1 i ' ) : ! t i 1 ' : : } : [ ]
gossd Lo on L ML Runoff-Depth>3.66"
~ 0‘4_., H E I ] H i i 1 1 i i
2 bl TeEB 0 i
LSS [ T S o Ters0min
= T nuaid hntadie Bhasi Hs S | il hatiad iehaias baiierbaf el e Harhats et Mg - - e by
4 f t [ 1 ) t =]
KT o T S S Poioboaiiobooooi 1 CN=98 |
4 | i 1 i i 1 i i | 1 1 i i 1 1 : i i i i
0.257 | i 1 t ! l i t | 1 1 i i 1 1 i i i i 1
:/ Ty T T T T T T T T T [ SRRt St At R e R A At R S S R S S
0.24 1 i I : | - i i 1 1 : ; 1 ] ; i ; i i
= R I e S & P S U g (/O SO TS (o
k t I |
0154 {1 . e IR N R R R T S N R
0.1 )
0.05-
E e s ’ v -’ ’ - s , ’ - ’ 4 ’ - ’ - ’ z - s,
0 | e S e e e e

U St S L e R R L LS LR LR
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)



5381-2008-12-09 Myslony Public-1
Prepared by Microsoft

Type IA 24-hr 25 yr Rainfall=3.90"
Printed 12/11/2014

HydroCAD® 10.00-13 s/n 02239 © 2014 HydroCAD Software Solutions LLC Page 10
Summary for Subcatchment 12S: North half Myslony ROW
Runoff = 012cfs@ 7.98 hrs, Volume= 1,874 cf, Depth> 1.88"
Runoff by SBUH method, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.02 hrs
Type |A 24-hr 25-yr Rainfall=3.90"
Area (sf) CN Description
11,977 79 50-75% Grass cover, Fair, HSG C
11,977 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment 12S: North half Myslony ROW
Hydrograph
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Summary for Subcatchment 20S: Portion of Myslony ROW

Runoff = 0.08cfs@ 7.88 hrs, Volume= 1,226 cf, Depth> 3.66"

Runoff by SBUH method, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type IA 24-hr 25 yr Rainfall=3.90"

Area (sf) CN Description
4,020 98 Paved parking & roofs

4,020 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 20S: Portion of Myslony ROW

Hydrograph
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Summary for Reach 8R: Public Storm #8

Inflow Area = 582,767 sf, 8.51% Impervious, Inflow Depth > 245" for 25 yr event
Inflow = 6.56cfs@ 7.99 hrs, Volume= 119,074 cf
Outflow = 6.56 cfs@ 8.00 hrs, Volume= 119,026 cf, Atten= 0%, Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 4.46 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 2.75 fps, Avg. Travel Time= 0.5 min

Peak Storage= 110 cf @ 8.00 hrs
Average Depth at Peak Storage= 0.95'
Bank-Full Depth=2.00" Flow Area= 3.1 sf, Capacity= 14.31 cfs

24.0" Round Pipe

n=0.013 Concrete pipe, bends & connections
Length=75.0'" Slope= 0.0040"/'

Inlet Invert= 135.25', Outlet Invert= 134.95'

Reach 8R: Public Storm #8
Hydrograph
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Summary for Reach 9R: Public Storm #9

Inflow Area = 142,626 sf, 0.00% Impervious, Inflow Depth > 1.88" for 25 yr event
Inflow = 142cfs@ 7.98 hrs, Volume= 22,317 cf
Outflow = 142 cfs @ 8.00 hrs, Volume= 22,306 cf, Atten=0%, Lag= 1.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 2.61 fps, Min. Travel Time= 0.4 min
Avg. Velocity = 1.70 fps, Avg. Travel Time= 0.5 min

Peak Storage= 30 cf @ 7.99 hrs
Average Depth at Peak Storage= 0.65'
Bank-Full Depth=1.00" Flow Area= 0.8 sf, Capacity= 1.86 cfs

12.0" Round Pipe

n=0.013 Concrete pipe, bends & connections
Length= 55.0' Slope= 0.0027 '/

Inlet Invert= 135.50', Outlet Invert=135.35'

Reach 9R: Public Storm #9
Hydrograph
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Summary for Reach 10R: Public Storm #10

Inflow Area = 428,164 sf, 11.59% Impervious, Inflow Depth > 2.66" for 25 yr event
Inflow = 503cfs@ 7.99 hrs, Volume= 94,924 cf
Outflow = 502cfs@ 8.00 hrs, Volume= 94,894 cf, Atten= 0%, Lag= 0.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 3.74 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 2.34 fps, Avg. Travel Time= 0.4 min

Peak Storage= 67 cf @ 7.99 hrs
Average Depth at Peak Storage= 0.89'
Bank-Full Depth=2.00" Flow Area= 3.1 sf, Capacity= 12.39 cfs

24.0" Round Pipe

n=0.013 Concrete pipe, bends & connections
Length=50.0' Slope=0.0030 "'

Inlet Invert= 135.50', Qutlet Invert=135.35'

Reach 10R: Public Storm #10

Hydrograph
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Summary for Reach 11R: Public Storm #11

Inflow Area = 287,418 sf, 13.09% Impervious, Inflow Depth > 2.97" for 25 yr event
Inflow = 3.50cfs@ 8.00 hrs, Volume= 71,174 cf
Outflow = 3.50cfs@ 8.01 hrs, Volume= 71,125 cf, Atten= 0%, Lag=0.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt=0.02 hrs
Max. Velocity= 3.41 fps, Min. Travel Time= 0.5 min
Avg. Velocity = 2.24 fps, Avg. Travel Time= 0.7 min

Peak Storage= 103 cf @ 8.01 hrs
Average Depth at Peak Storage= 0.84'
Bank-Full Depth= 1.50' Flow Area= 1.8 sf, Capacity=5.75 cfs

18.0" Round Pipe

n=0.013 Concrete pipe, bends & connections
Length=100.0" Slope= 0.0030 /'

Inlet Invert= 135.90', Outlet Invert= 135.60'

Reach 11R: Public Storm #11
Hydrograph
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Summary for Reach 12R: Public Storm #12

Inflow Area = 287,418 sf, 13.09% Impervious, Inflow Depth > 2.98" for 25 yr event
Inflow = 3.50cfs@ 7.98 hrs, Volume= 71,257 cf, Incl. 0.24 cfs Base Flow
Outflow = 3.50cfs@ 8.00 hrs, Volume= 71,174 cf, Atten=0%, Lag= 1.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 3.41 fps, Min. Travel Time= 0.7 min
Avg. Velocity = 2.24 fps, Avg. Travel Time= 1.1 min

Peak Storage= 154 cf @ 7.99 hrs
Average Depth at Peak Storage= 0.85'
Bank-Full Depth=1.50" Flow Area= 1.8 sf, Capacity=5.75 cfs

18.0" Round Pipe

n=10.013 Concrete pipe, straight & clean
Length= 150.0' Slope= 0.0030 /'

Inlet Invert= 136.45', Outlet Invert= 136.00'

Reach 12R: Public Storm #12
Hydrograph
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Summary for Reach 13R: Public Storm #13

Inflow Area = 287,418 sf, 13.09% Impervious, Inflow Depth > 2.11" for 25 yr event
Inflow = 327cfs@ 7.96 hrs, Volume= 50,558 cf
Outflow = 3.26cfs@ 7.98 hrs, Volume= 50,503 cf, Atten=0%, Lag= 1.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 3.39 fps, Min. Travel Time= 0.8 min
Avg. Velocity = 1.98 fps, Avg. Travel Time= 1.4 min

Peak Storage= 156 cf @ 7.97 hrs
Average Depth at Peak Storage= 0.80'
Bank-Full Depth=1.50" Flow Area= 1.8 sf, Capacity=5.84 cfs

18.0" Round Pipe

n=0.013 Concrete pipe, straight & clean
Length=162.0' Slope= 0.0031"/'

Inlet Invert= 137.05', Outlet Invert=136.55'

Reach 13R: Public Storm #13
Hydrograph
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Summary for Reach 14R: Public Storm #14

Inflow Area = 11,977 sf, 0.00% Impervious, Inflow Depth > 1.88" for 25 yr event
Inflow = 012cfs@ 7.98 hrs, Volume= 1,874 cf
Outflow = 0.12cfs@ 7.98 hrs, Volume= 1,874 cf, Atten=0%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt=0.02 hrs
Max. Velocity=5.88 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 3.64 fps, Avg. Travel Time= 0.1 min

Peak Storage= 0 c¢f @ 7.98 hrs
Average Depth at Peak Storage= 0.06'
Bank-Full Depth= 1.00" Flow Area= 0.8 sf, Capacity= 15.57 cfs

12.0" Round Pipe

n=0.013 Concrete pipe, straight & clean
Length=11.0' Slope= 0.1909 /'

Inlet Invert= 140.80', Qutlet Invert= 138.70'

Reach 14R: Public Storm #14

Hydrograph
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Summary for Reach 15R: Public Storm #15

Inflow Area = 128,769 sf, 0.00% Impervious, Inflow Depth > 1.88" for 25 yr event
Inflow = 1.28cfs@ 7.98 hrs, Volume= 20,149 cf
Outflow = 128cfs @ 7.98 hrs, Volume= 20,147 cf, Atten=0%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 3.22 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 2.05 fps, Avg. Travel Time= 0.1 min

Peak Storage= 4 cf @ 7.98 hrs
Average Depth at Peak Storage= 0.51'
Bank-Full Depth=1.00" Flow Area= 0.8 sf, Capacity= 2.52 cfs

12.0" Round Pipe

n=0.013 Concrete pipe, straight & clean
Length= 10.0' Slope= 0.0050 /'

Inlet Invert= 138.65', Outlet Invert=138.60'

Reach 15R: Public Storm #15
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Summary for Reach 16R: Public Storm #16

Inflow Area = 11,977 sf,100.00% Impervious, Inflow Depth > 3.66" for 25 yr event
Inflow = 0.25cfs@ 7.88 hrs, Volume= 3,652 cf
Outflow = 0.25cfs@ 7.88 hrs, Volume= 3,652 cf, Atten= 0%, Lag= 0.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 3.34 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 1.89 fps, Avg. Travel Time= 0.2 min

Peak Storage= 2 ¢f @ 7.88 hrs
Average Depth at Peak Storage= 0.15'
Bank-Full Depth=1.00" Flow Area= 0.8 sf, Capacity= 5.04 cfs

12.0" Round Pipe

n=0.013 Concrete pipe, straight & clean
Length=20.0' Slope= 0.0200 '/

Inlet Invert= 139.50', Outlet Invert=139.10'

Reach 16R: Public Storm #16
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Summary for Reach 17R: Public Storm #17

Inflow Area = 249,784 sf, 0.00% Impervious, Inflow Depth > 1.88" for 25 yr event
Inflow = 249cfs@ 7.98 hrs, Volume= 39,084 cf
Outflow = 249cfs@ 7.98 hrs, Volume= 39,082 cf, Atten= 0%, Lag=0.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 4.72 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 3.07 fps, Avg. Travel Time= 0.1 min

Peak Storage=6 cf @ 7.98 hrs
Average Depth at Peak Storage= 0.64'
Bank-Full Depth= 1.00" Flow Area= 0.8 sf, Capacity= 3.40 cfs

12.0" Round Pipe

n=0.013 Concrete pipe, straight & clean
Length= 11.0" Slope= 0.0091 '/

Inlet Invert= 137.20', Outlet Invert= 137.10'

Reach 17R: Public Storm #17
Hydrograph
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Summary for Reach 18R: Public Storm #18

Inflow Area = 33,614 sf,100.00% Impervious, Inflow Depth > 3.66" for 25 yr event
Inflow = 0.71cfs@ 7.88 hrs, Volume= 10,250 cf
Outflow = 0.71cfs@ 7.88 hrs, Volume= 10,250 cf, Atten=0%, Lag=0.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 2.49 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 1.42 fps, Avg. Travel Time= 0.1 min

Peak Storage= 1 cf @ 7.88 hrs
Average Depth at Peak Storage= 0.35'
Bank-Full Depth= 1.25' Flow Area= 1.2 sf, Capacity=4.09 cfs

15.0" Round Pipe

n=0.013 Concrete pipe, straight & clean
Length=5.0" Slope=0.0040""

Inlet Invert= 137.17', Outlet Invert= 137.15'

Reach 18R: Public Storm #18
Hydrograph
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Summary for Reach 19R: Public Storm #19

Inflow Area = 4,020 sf,100.00% Impervious, Inflow Depth > 3.66" for 25 yr event
Inflow = 0.08cfs@ 7.88 hrs, Volume= 1,226 cf
Outflow = 0.08cfs@ 7.89 hrs, Volume= 1,226 cf, Atten= 0%, Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt=0.02 hrs
Max. Velocity= 2.05 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 1.15 fps, Avg. Travel Time= 0.3 min

Peak Storage= 1 c¢f @ 7.88 hrs
Average Depth at Peak Storage= 0.10'
Bank-Full Depth=1.00' Flow Area= 0.8 sf, Capacity= 3.98 cfs

12.0" Round Pipe

n=0.013 Concrete pipe, straight & clean
Length=20.0' Slope=0.0125""

Inlet Invert= 142.95', Outlet Invert= 142.70'

Reach 19R: Public Storm #19
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Time span=0.00-24.00 hrs, dt=0.02 hrs, 1201 points
Runoff by SBUH method, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 11S: Existing Site West Runoff Area=113,228 sf 0.00% Impervious Runoff Depth>1.88"
Tc=5.0 min CN=79 Runoff=1.13 c¢fs 17,717 cf

Subcatchment 128: Existing Site East Runoff Area=192,441 sf 0.00% Impervious Runoff Depth>1.88"
Te=5.0 min CN=79 Runoff=1.92 cfs 30,112 cf

Subcatchment 13S: East half of 112th Runoff Area=56,802 sf 100.00% Impervious Runoff Depth>3.66"
Tc=5.0 min CN=98 Runoff=1.19 cfs 17,321 cf

Subcatchment 18S: West half of 112th Runoff Area=56,802 sf 100.00% Impervious Runoff Depth>3.66"
Tc=5.0 min CN=98 Runoff=1.19 cfs 17,321 cf

Reach 1R: Public Storm #1 Avg. Flow Depth=0.43' Max Vel=2.42 fps Inflow=1.13 cfs 17,717 cf
21.0" Round Pipe n=0.013 L=36.0' S$=0.0028"'/" Capacity=8.35cfs Outflow=1.13 cfs 17,711 cf

Reach 2R: Public Storm #2 Avg. Flow Depth=0.42' Max Vel=2.36 fps Inflow=1.13 cfs 17,711 cf
24.0" Round Pipe n=0.013 L=56.0' $=0.0027 '/ Capacity=11.71 cfs Outflow=1.13 cfs 17,700 cf

Reach 3R: Public Storm #3 Avg. Flow Depth=0.20' Max Vel=10.98 fps Inflow=1.19 cfs 17,321 cf
12.0" Round Pipe n=0.013 L=24.0' S=0.1583'/" Capacity=14.18 cfs. OQutflow=1.19 cfs 17,320 cf

Reach 4R: Public Storm #4 Avg. Flow Depth=0.88"' Max Vel=4.06 fps Inflow=5.39 cfs 82,443 cf
24.0" Round Pipe n=0.013 L=14.0' S=0.0036"'" Capacity=13.52 cfs Outflow=5.39 cfs 82,437 cf

Reach 5R: Public Storm #5 Avg. Flow Depth=0.62' Max Vel=3.69 fps Inflow=3.09 cfs 47,429 cf
24.0" Round Pipe n=0.013 L=24.0' $=0.0042"'"' Capacity=14.60 cfs Outflow=3.09 cfs 47,422 cf

Reach 6R: Public Storm #6 Avg. Flow Depth=0.52" Max Vel=2.97 fps Inflow=1.92 cfs 30,112 cf
24.0" Round Pipe n=0.013 L=15.0' S=0.0033'" Capacity=13.06 cfs Outflow=1.92 cfs 30,108 cf

Reach 7R: Public Storm #7 Avg. Flow Depth=1.05' Max Vel=4.56 fps Inflow=11.92 cfs 201,463 cf
48.0" Round Pipe n=0.013 L=65.0' S=0.0031"'/' Capacity=79.68 cfs Outflow=11.93 cfs 201,396 cf

Reach 20R: Public Storm #20 Avg. Fiow Depth=1.20' Max Vel=3.35 fps Inflow=10.59 cfs 198,302 cf
48.0" Round Pipe n=0.013 L=35.0' S$=0.0014"'" Capacity=54.29 cfs Outflow=10.59 cfs 198,253 cf

Reach 21R: Public Storm #21 Avg. Flow Depth=0.99' Max Vel=4.38 fps Inflow=10.59 cfs 198,253 cf
48.0" Round Pipe n=0.013 L=66.0" S$=0.0030"' Capacity=79.07 cfs Outflow=10.59 cfs 198,183 cf

Reach 22R: Qutfall to Creek Avg. Flow Depth=1.10" Max Vel=3.79 fps Inflow=10.59 cfs 198,183 cf
48.0" Round Pipe n=0.013 L=124.0' S=0.0020'/" Capacity=64.50 cfs Outflow=10.58 cfs 198,032 cf

Pond 10P: Public WQ/Detention Pond Peak Elev=135.91" Storage=9,596 cf Inflow=11.93 cfs 201,396 cf
Outflow=10.59 cfs 198,302 cf

Link25 yr Outflow Imported from 5381-2008-12-09 Myslony Public-1~Reach 8R.hce Inflow=6.56 cfs 119,026 cf
Area= 582,767 sf 8.51% Imperv. Primary=6.56 cfs 119,026 cf
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Total Runoff Area = 419,273 sf Runoff Volume = 82,471 cf Average Runoff Depth = 2.36"
72.90% Pervious = 305,669 sf 27.10% Impervious = 113,604 sf
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Summary for Subcatchment 11S: Existing Site West

Runoff = 113cfs @ 7.98 hrs, Volume= 17,717 cf, Depth> 1.88"

Runoff by SBUH method, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type IA 24-hr 25 yr Rainfall=3.90"

Area (sf) CN Description
113,228 79  Pasture/grassland/range, Fair, HSG C
113,228 100.00% Pervious Area

Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

5.0 Direct Entry,

Subcatchment 11S: Existing Site West

Hydrograph
AR RRRERERRRRE
o L TypellA24-hr
T © T 25 yr Rainfall=3.90" |
A 111 | Runoff Aréa+113,228 sf
RN | || RunoffVolume=17,717 cf
g AR .1 i 1 i 1 Runoff Depth>1.88"
IR L Tessomin
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Summary for Subcatchment 12S: Existing Site East

Runoff = 1.92cfs @ 7.98 hrs, Volume=

30,112 cf, Depth> 1.88"

Runoff by SBUH method, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Type IA 24-hr 25 yr Rainfall=3.90"

Area (sf) CN Description

192,441 79  Pasture/grassland/range, Fair, HSG C

192,441 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/it)  (ft/sec) (cfs)

5.0 Direct Entry,

Subcatchment 12S: Existing Site East

Hydrograph

1
!

SV S

Flow (cfs)
n

Rq‘noff volume-3o 112 cf

.| TypelA 24-hr
25 yr Ralnfall=3 90"
unoff Area=192 A4 sf

Time (hours)
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Summary for Subcatchment 13S: East half of 112th ROW

Runoff = 1.19cfs@ 7.88 hrs, Volume= 17,321 cf, Depth> 3.66"

Runoff by SBUH method, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type |IA 24-hr 25 yr Rainfall=3.90"

Area (sf)  CN Description
56,802 98 Paved parking & roofs
56,802 100.00% Impervious Area

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

5.0 Direct Entry,

Subcatchment 13S: East half of 112th ROW
Hydrograph

N
 Type 1A 20-hr
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Runoff Area=56,802 sf
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Summary for Subcatchment 18S: West half of 112th ROW

Runoff = 1.19cfs @ 7.88 hrs, Volume= 4 17,321 cf, Depth> 3.66"

Runoff by SBUH method, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type IA 24-hr 25 yr Rainfall=3.90"

Area (sf) CN Description
56,802 98 Paved parking & roofs
56,802 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

5.0 Direct Entry,

Subcatchment 18S: West half of 112th ROW
Hydrograph
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Summary for Reach 1R: Public Storm #1

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 113,228 sf, 0.00% Impervious, Inflow Depth > 1.88" for 25 yr event
Inflow = 113 cfs @ 7.98 hrs, Volume= 17,717 cf
Outflow = 113cfs@ 7.99 hrs, Volume= 17,711 cf, Atten=0%, Lag= 0.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 2.42 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 1.50 fps, Avg. Travel Time= 0.4 min

Peak Storage= 17 cf @ 7.98 hrs
Average Depth at Peak Storage= 0.43'
Bank-Full Depth=1.75" Flow Area= 2.4 sf, Capacity= 8.35 cfs

21.0" Round Pipe

n=0.013 Concrete pipe, bends & connections
Length= 36.0' Slope= 0.0028"'/"

Inlet Invert= 135.35', Outlet Invert= 135.25'

Reach 1R: Public Storm #1
Hydrograph

] i
i i
Lo H Inflow
I H Outflow

. a=113,228 sf
B g ﬁF_Iip_W ijebfh_é() 43
'Max VeI“2 42 fps
21.07

Flow (cfs)
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Summary for Reach 2R: Public Storm #2

[52] Hint: Inlet/Outlet conditions not evaluated
[61] Hint: Exceeded Reach 1R outlet invert by 0.37' @ 8.00 hrs

Inflow Area = 113,228 sf,  0.00% Impervious, Inflow Depth > 1.88" for 25 yr event
Inflow = 113 cfs@ 7.99 hrs, Volume= 17,711 cf
Outflow = 1.13cfs@ 7.99 hrs, Volume= 17,700 cf, Atten=0%, Lag= 0.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 2.36 fps, Min. Travel Time= 0.4 min
Avg. Velocity = 1.46 fps, Avg. Travel Time= 0.6 min

Peak Storage= 27 cf @ 7.99 hrs
Average Depth at Peak Storage= 0.42'
Bank-Full Depth= 2.00" Flow Area= 3.1 sf, Capacity= 11.71 cfs

24.0" Round Pipe

n=0.013 Concrete pipe, straight & clean
Length=56.0' Slope= 0.0027 '/

Inlet Invert= 135.20", Outlet Invert= 135.05'
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Type IA 24-hr 25 yr Rainfall=3.90"

Reach 2R: Public Storm #2
Hydrograph
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Summary for Reach 3R: Public Storm #3
[52] Hint: Inlet/Outlet conditions not evaluated
Inflow Area = 56,802 sf,100.00% Impervious, Inflow Depth > 3.66" for 25 yr event
Inflow = 119cfs @ 7.88 hrs, Volume= 17,321 cf .
Outflow = 119cfs @ 7.88 hrs, Volume= 17,320 cf, Atten= 0%, Lag= 0.1 min
Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Max. Velocity= 10.98 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 6.21 fps, Avg. Travel Time= 0.1 min
Peak Storage=3 cf @ 7.88 hrs
Average Depth at Peak Storage= 0.20'
Bank-Full Depth=1.00" Flow Area= 0.8 sf, Capacity= 14.18 cfs
12.0" Round Pipe
n=0.013 Concrete pipe, bends & connections
Length=24.0' Slope=0.1583"/"
Inlet Invert= 138.85', Outlet Invert= 135.05'
R<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>