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Project Memo

Date: 5/4116 T i Job No. 1948

To: New Bedford Conservation Commi /‘ﬁ//‘ >

Cc: /

From: Rich Riccio G [/ /J

Re: 200 Theodore Rice Boulevard - Améyddd 00 ey Drainage Calculations

The purpose of this memorandum is to summarize the results of the updated Post Development Hydrologic Calculations
that have been performed to support a Request for an Amended Order of Conditions for the above referenced project. The
previously approved Pre Development Hydrologic Analysis remains unchanged from the Stormwater Management System
Report Addendum 2 prepared for NSTAR and dated 11/9/13. The results of those calculations are presented below for
comparison.

Previously Approved Pre Development Hydrologic Summary

Storm Event Analysis Analysis Analysis Analysis
Point Point Point Point
AP-1 AP-2 AP-3 AP-4
Rate of Flow |Rate of Flow |Rate of Flow [Rate of Flow
(cfs) (cfs.) (cfs) (cfs.)
2-year storm 11.89 15.35 0.77 4.32
10-year storm 20.82 27.81 2.34 8.11
25-year storm 26.61 36.12 3.52 10.77
100-year storm 37.01 51.15 5.84 15.73

As described in the Request for an Amended Order of Conditions, the applicant is proposing to construct a smaller project
than previously approved and the Post Development Hydrologic Analysis has been re-visited to address the design
changes shown on the plans. A summary of the results of the updated Post Development Hydrologic Analysis is presented

below.

Updated Post Development Hydrologic Summary

Storm Event Analysis Analysis Analysis Analysis
Point Point Point Point
AP-1 AP-2 AP-3 AP-4
Rate of Flow | Rate of Flow [Rate of Flow [Rate of Flow
(cfs.) (cfs) (cfs.) (cis)
2-year storm 4.50 11.05 0.67 5.89
10-year storm 13.71 26.86 2.09 10.26
25-year storm 17.43 35.26 3.14 13.14
100-year storm 23.06 4813 5.20 18.47
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The revised hydrologic analysis indicates that the stormwater management system design for the site still meets or reduces
peak runoff rates for the 2, 10, 25, and 100 year, 24 hour, Type Ill storm events from the pre developed levels at the subject
analysis points. It should be noted that in the Analysis, we ultimately combined the runoff from the easterly wetlands
(Analysis Point 1) and the abutting properties (Analysis Point 3) with the areas contributing runoff the Duchaine Boulevard
drainage system (Analysis Point 2), as all of this water ultimately discharges to the substantial culvert and drainage ditch
running along Duchaine Boulevard. As the above tables and the analysis show, the proposed re-development of this
property will not result in an increase in the rates of runoff to the Duchaine Boulevard drainage system south of Barnet
Boulevard. The proposed redevelopment of this property will actually result in approximately 28% reduction in the
contributing rates of runoff in the 2 year storm event and a 6% reduction in the 100 year storm event.

We had also added Analysis Point 4 to this study, which is the portion of the Duchaine Boulevard drainage system to the
immediate west of the project site. We have added this Analysis Point at the request of Nitsch during their second review.
As the tables above show, there is an increase in the rates of runoff to this portion of the Duchaine Boulevard Drainage
system; however, the increase is less than was previously approved. We will work with the New Bedford Department of
Public Infrastructure to ensure the continued functionality of this portion of the Duchaine Boulevard drainage system as a
result of this project.
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HydroCAD® 10.00-12 s/n 01897 © 2014 HydroCAD Software Solutions LLC Page 2

Time span=0.00-30.00 hrs, dt=0.03 hrs, 1001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment POST-1: Post Runoff Area=210,010 sf 81.60% Impervious Runoff Depth=2.54"
Tc=6.0 min  CN=91 Runoff=13.98 cfs 1.021 af

Subcatchment POST-2: Post Development Runoff Area=29,717 sf 51.34% Impervious Runoff Depth=1.78"
Tc=6.0 min  CN=82 Runoff=1.42 cfs 0.101 af

Subcatchment POST-3: Post Development Runoff Area=150,851 sf 2.08% Impervious Runoff Depth=0.71"
Flow Length=390" Slope=0.0100"/" Tc=13.8 min CN=64 Runoff=1.78 cfs 0.203 af

Subcatchment POST-5: Post Development Runoff Area=66,789 sf 54.70% Impervious Runoff Depth=1.71"
Flow Length=300" Slope=0.0100"/" Tc=9.9 min CN=81 Runoff=2.67 cfs 0.218 af

Subcatchment POST-6: Post Development Runoff Area=43,316 sf 78.89% Impervious Runoff Depth=2.45"
Tc=6.0 min  CN=90 Runoff=2.80 cfs 0.203 af

Subcatchment POST-7: Post Runoff Area=109,739 sf 43.74% Impervious Runoff Depth=1.37"
Flow Length=487' Tc=13.6 min CN=76 Runoff=3.07 cfs 0.287 af

Subcatchment POST-8: Post Development Runoff Area=80,316 sf 0.00% Impervious Runoff Depth=0.49"
Tc=6.0 min CN=59 Runoff=0.67 cfs 0.076 af

Pond AP-1: Easterly Wetland Inflow=4.50 cfs 0.812 af
Primary=4.50 cfs 0.812 af

Pond AP-2: City Drainage System Inflow=11.05 cfs 1.595 af
Primary=11.05 cfs 1.595 af

Pond AP-3: Abutting Parcel Inflow=0.67 cfs 0.076 af
Primary=0.67 cfs 0.076 af

Pond AP-4: Duchaine Boulevard Inflow=5.89 cfs 0.497 af
Primary=5.89 cfs 0.497 af

Pond POND 1: Extended Peak Elev=86.57" Storage=18,524 cf Inflow=13.98 cfs 1.021 af
Discarded=0.32 cfs 0.412 af Primary=3.20 cfs 0.609 af Secondary=0.00 cfs 0.000 af Outflow=3.52 cfs 1.021 af

Pond POND 2: Extended Detention/Infiltration Peak Elev=85.74" Storage=1,604 cf Inflow=1.42 cfs 0.101 af
Discarded=0.17 cfs 0.101 af Primary=0.00 cfs 0.000 af Secondary=0.00 cfs 0.000 af Outflow=0.17 cfs 0.101 af

Total Runoff Area = 15.857 ac Runoff Volume = 2.109 af Average Runoff Depth = 1.60"
55.34% Pervious = 8.776 ac  44.66% Impervious = 7.081 ac
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0.03 hrs

2.54"

Type Ill 24-hr 2-Year Rainfall=3.50"

0.00-30.00 hrs, dt

1.021 af, Depth

Direct Entry,

(cfs)

SCS, Weighted-CN, Time Span

3.50"
(ft/sec)

>75% Grass cover, Good, HSG B

Weighted Average
81.60% Impervious Area

Paved parking, HSG B
18.40% Pervious Area

Roofs, HSG B

(ft/ft)

13.98 cfs @ 12.09 hrs, Volume
Slope Velocity Capacity Description

CN  Description

98
98
61

Summary for Subcatchment POST-1: Post Development Area 1
91

-Development Final-2016Update

Prepared by Field Engineering Co. Inc.

Area (sf)
117,140
54,222
38,648
210,010
38,648
171,362
(feet)

Tc Length

(min)
6.0

HydroCAD® 10.00-12 s/n 01897 © 2014 HydroCAD Software Solutions LLC
Runoff by SCS TR-20 method, UH
Type lll 24-hr 2-Year Rainfall
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Prepared by Field Engineering Co. Inc.
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Summary for Subcatchment POST-2: Post Development Area 2

Runoff = 1.42 cfs @ 12.09 hrs, Volume= 0.101 af, Depth= 1.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type Il 24-hr 2-Year Rainfall=3.50"

Area (sf) CN Description
15,256 98 Paved parking, HSG B
10,651 61 >75% Grass cover, Good, HSG B
3,810 80 >75% Grass cover, Good, HSG D
29,717 82 Weighted Average

14,461 48.66% Pervious Area
15,256 51.34% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment POST-2: Post Development Area 2

Hydrograph
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Summary for Subcatchment POST-3: Post Development Area 3

Runoff = 1.78 cfs @ 12.23 hrs, Volume= 0.203 af, Depth= 0.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type Il 24-hr 2-Year Rainfall=3.50"

Area (sf) CN Description
3,139 98 Paved parking, HSG B
15,504 61 >75% Grass cover, Good, HSG B
11,430 80 >75% Grass cover, Good, HSG D
81,786 55 Woods, Good, HSG B
38,992 77 Woods, Good, HSG D

150,851 64 Weighted Average

147,712 97.92% Pervious Area
3,139 2.08% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.3 50 0.0100 0.08 Sheet Flow, A-B
Grass: Dense n=0.240 P2=3.50"
3.5 340 0.0100 1.61 Shallow Concentrated Flow, B-C

Unpaved Kv= 16.1 fps

13.8 390 Total

Subcatchment POST-3: Post Development Area 3

Hydrograph
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1.‘780fs : : : : | | | | |

~ Type lll 24-hr
2-Year Rainfall=3.50"
Runoff Area=150,851 sf
Runoff Volume=0.203 af

SRR ; "~ Runoft Depth=0.71"
3 3 ~ Flow Length=390'
3 3 - Slope=0.0100 "'
3 3 . Tc=13.8 min
; ; 7 CN=ss

A e e e e e e e e e e e e XL L L L e Ll 4
01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Time (hours)



1948_Post-Development Final-2016Update Type Il 24-hr 2-Year Rainfall=3.50"

Prepared by Field Engineering Co. Inc.
HydroCAD® 10.00-12 s/n 01897 © 2014 HydroCAD Software Solutions LLC Page 6

Summary for Subcatchment POST-5: Post Development Area 5

Runoff = 2.67cfs@ 12.14 hrs, Volume= 0.218 af, Depth= 1.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type Il 24-hr 2-Year Rainfall=3.50"

Area (sf) CN Description

36,536 98 Paved parking, HSG B
30,253 61 >75% Grass cover, Good, HSG B

66,789 81 Weighted Average

30,253 45.30% Pervious Area
36,536 54.70% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.1 50 0.0100 0.12 Sheet Flow, A-B
Grass: Short n=0.150 P2=3.50"
2.8 250 0.0100 1.50 Shallow Concentrated Flow, B-C

Grassed Waterway Kv= 15.0 fps

9.9 300 Total

Subcatchment POST-5: Post Development Area 5

Hydrograph
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Type Ill 24-hr 2-Year Rainfall=3.50"
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Summary for Subcatchment POST-6: Post Development Area 6
Runoff = 2.80cfs@ 12.09 hrs, Volume= 0.203 af, Depth= 2.45"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type Il 24-hr 2-Year Rainfall=3.50"
Area (sf) CN Description
34,171 98 Paved parking, HSG B
9,145 61 >75% Grass cover, Good, HSG B
43,316 90 Weighted Average
9,145 21.11% Pervious Area
34,171 78.89% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment POST-6: Post Development Area 6
Hydrograph
S0
oo (e
g  Typell24-hr
(Il = 2-Year Rainfall=3.50"
| ¥ Runoff Area=43,316 sf
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sy ¥  Tc=6.0min
A R CN=00-
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Type Ill 24-hr 2-Year Rainfall=3.50"

Page 8

Summary for Subcatchment POST-7: Post Development Area 7

Runoff =

3.07cfs@ 12.20 hrs, Volume=

0.287 af, Depth= 1.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type Il 24-hr 2-Year Rainfall=3.50"

Area (sf)

CN  Description

47,999
7,096
54,644

98 Paved parking, HSG B
39 >75% Grass cover, Good, HSG A
61 >75% Grass cover, Good, HSG B

109,739
61,740
47,999

Tc Length

76  Weighted Average
56.26% Pervious Area
43.74% Impervious Area

Slope Velocity Capacity Description

(min)

(feet) (ft/ft)  (ft/sec) (cfs)

7.1

0.2

6.3

50 0.0100 0.12 Sheet Flow, A-B

Grass: Short n=0.150 P2=3.50"
Shallow Concentrated Flow, B-C
Unpaved Kv= 16.1 fps

Shallow Concentrated Flow, B-C

Grassed Waterway Kv= 15.0 fps

37 0.0300 2.79

400 0.0050 1.06

13.6

Flow (cfs)

487 Total

Subcatchment POST-7: Post Development Area 7

2-Year Rainfall=3.50
Runoff Area=109,739 sf

Runoff Depth=1.37"

" Runoff Volume=0.287 af |
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Summary for Subcatchment POST-8: Post Development Area 8
Runoff = 0.67cfs@ 12.12 hrs, Volume= 0.076 af, Depth= 0.49"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type Il 24-hr 2-Year Rainfall=3.50"
Area (sf) CN Description
43,702 55 Woods, Good, HSG B
28,772 61 >75% Grass cover, Good, HSG B
1,347 80 >75% Grass cover, Good, HSG D
6,495 77 Woods, Good, HSG D
80,316 59 Weighted Average
80,316 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment POST-8: Post Development Area 8
Hydrograph
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Summary for Pond AP-1: Easterly Wetland

Analysis Point 1 is taken at the Boundary of the Easterly Wetland System

Inflow)

[40] Hint: Not Described (Qutflow

for 2-Year event

0.812 af

8.966 ac, 48.58% Impervious, Inflow Depth = 1.09"

450 cfs @ 12.43 hrs, Volume
450 cfs @ 12.43 hrs, Volume

Inflow Area
Inflow

0%, Lag= 0.0 min

0.812 af, Atten

Primary

0.03 hrs

0.00-30.00 hrs, dt=

Routing by Stor-Ind method, Time Span

1: Easterly Wetland

Pond AP-

raph

og

Hydr

 Inflow
O Primary

Z
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0.0 min

for 2-Year event
0%, Lag

Type Ill 24-hr 2-Year Rainfall=3.50"

1.595 af, Atten

1.595 af
0.03 hrs

0.00-30.00 hrs, dt

Hydrograph

Inflow)
Pond AP-2: City Drainage System

Summary for Pond AP-2: City Drainage System

15.857 ac, 44.66% Impervious, Inflow Depth = 1.21"

-Development Final-2016Update
11.05cfs @ 12.15 hrs, Volume
11.05cfs @ 12.15 hrs, Volume

Prepared by Field Engineering Co. Inc.

HydroCAD® 10.00-12 s/n 01897 © 2014 HydroCAD Software Solutions LLC

Routing by Stor-Ind method, Time Span

[40] Hint: Not Described (Qutflow

1948 Post
Inflow Area
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Summary for Pond AP-3: Abutting Parcel

Inflow)

[40] Hint: Not Described (Qutflow

for 2-Year event

0.076 af

0.00% Impervious, Inflow Depth = 0.49"
0.67 cfs@ 12.12 hrs, Volume=

1.844 ac,

Inflow Area
Inflow

= 0.0 min

0.076 af, Atten=0%, Lag

0.67 cfs @ 12.12 hrs, Volume

Primary

0.03 hrs

0.00-30.00 hrs, dt=

Routing by Stor-Ind method, Time Span

Pond AP-3: Abutting Parcel

Hydrograph
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1948 Post

Summary for Pond AP-4: Duchaine Boulevard

Inflow)

[40] Hint: Not Described (Qutflow

for 2-Year event

0.497 af

4.371 ac, 37.13% Impervious, Inflow Depth = 1.36"

5.89cfs@ 12.11 hrs, Volume

Inflow Area
Inflow

= 0.0 min

0.497 af, Atten= 0%, Lag

5.89cfs@ 12.11 hrs, Volume

Primary

0.03 hrs

0.00-30.00 hrs, dt=

Routing by Stor-Ind method, Time Span

Pond AP-4: Duchaine Boulevard

Hydrograph
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Summary for Pond POND 1: Extended Detention/Infiltration Basin 1

Inflow Area = 4.821 ac, 81.60% Impervious, Inflow Depth = 2.54" for 2-Year event
Inflow = 13.98 cfs @ 12.09 hrs, Volume= 1.021 af

Outflow = 3.52cfs @ 12.47 hrs, Volume= 1.021 af, Atten=75%, Lag=22.9 min
Discarded = 0.32cfs @ 12.47 hrs, Volume= 0.412 af

Primary = 3.20cfs @ 12.47 hrs, Volume= 0.609 af

Secondary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Peak Elev= 86.57' @ 12.47 hrs Surf.Area= 13,694 sf Storage= 18,524 cf

Plug-Flow detention time= 139.4 min calculated for 1.021 af (100% of inflow)
Center-of-Mass det. time= 139.4 min ( 938.6 - 799.2)

Volume Invert Avail.Storage Storage Description
#1 85.00' 42,129 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
85.00 9,930 0 0
86.00 12,307 11,119 11,119
87.00 14,741 13,524 24,643
88.00 20,231 17,486 42,129
Device Routing Invert Qutlet Devices
#1  Primary 85.25' 15.0" Round Culvert X 2.00

L=40.0'" CPP, end-section conforming to fill, Ke= 0.500
Inlet / Outlet Invert= 85.25'/ 85.00' S=0.0063 "'/ Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf
#2  Device 1 85.25' 5.0" Vert. Orifice/Grate X 2.00 C=0.600
#3  Device 1 86.40' 4.0' long Sharp-Crested Rectangular Weir X 2.00
2 End Contraction(s)
#4  Secondary 87.50' 15.0'long x 10.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64
#5  Discarded 85.00" 1.020 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.32 cfs @ 12.47 hrs HW=86.57' (Free Discharge)
5=Exfiltration (Exfiltration Controls 0.32 cfs)

Primary OutFlow Max=3.19 cfs @ 12.47 hrs HW=86.57" (Free Discharge)
=Culvert (Passes 3.19 cfs of 8.55 cfs potential flow)
1:2=Orifice/Grate (Orifice Controls 1.38 cfs @ 5.08 fps)
3=Sharp-Crested Rectangular Weir (Weir Controls 1.81 cfs @ 1.35 fps)

econdary OutFlow Max=0.00 cfs @ 0.00 hrs HW=85.00" (Free Discharge)
4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond POND 1: Extended Detention/Infiltration Basin 1
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Summary for Pond POND 2: Extended Detention/Infiltration Basin 2

Inflow Area = 0.682 ac, 51.34% Impervious, Inflow Depth = 1.78" for 2-Year event
Inflow = 1.42 cfs @ 12.09 hrs, Volume= 0.101 af

Outflow = 0.17 cfs @ 12.86 hrs, Volume= 0.101 af, Atten=88%, Lag= 45.9 min
Discarded = 0.17 cfs @ 12.86 hrs, Volume= 0.101 af

Primary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Secondary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs / 4
Peak Elev= 85.74' @ 12.86 hrs Surf.Area= 7,155 sf Storage= 1,604 cf

Plug-Flow detention time= 82.6 min calculated for 0.101 af (100% of inflow)
Center-of-Mass det. time= 82.5 min ( 914.5 - 832.0)

Volume Invert Avail.Storage Storage Description
#1 85.50' 15,300 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

85.50 6,257 0 0

86.00 8,134 3,598 3,598

87.00 10,100 9,117 12,715

87.25 10,585 2,586 15,300
Device Routing Invert Qutlet Devices

#1  Primary 85.50' 12.0" Round Culvert

L=21.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 85.50' / 85.00" S=0.0238"'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
#2  Device 1 85.85' 2.0" Vert. Orifice/Grate C= 0.600
#3  Device 1 86.25' 2.0' long Sharp-Crested Rectangular Weir 2 End Contraction(s)
#4  Secondary 86.75" 15.0'long x 10.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64
#5  Discarded 85.50" 1.020 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.17 cfs @ 12.86 hrs HW=85.74" (Free Discharge)
t5-Exfiltration (Exfiltration Controls 0.17 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=85.50" (Free Discharge)
T 1_culvert ( Controls 0.00 cfs)
1:2=Orifice/Grate ( Controls 0.00 cfs)
3=Sharp-Crested Rectangular Weir ( Controls 0.00 cfs)

econdary OutFlow Max=0.00 cfs @ 0.00 hrs HW=85.50" (Free Discharge)
4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond POND 2: Extended Detention/Infiltration Basin 2
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Time span=0.00-30.00 hrs, dt=0.03 hrs, 1001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment POST-1: Post Runoff Area=210,010 sf 81.60% Impervious Runoff Depth=3.79"
Tc=6.0 min CN=91 Runoff=20.44 cfs 1.522 af

Subcatchment POST-2: Post Development Runoff Area=29,717 sf 51.34% Impervious Runoff Depth=2.90"
Tc=6.0 min  CN=82 Runoff=2.30 cfs 0.165 af

Subcatchment POST-3: Post Development Runoff Area=150,851 sf 2.08% Impervious Runoff Depth=1.45"
Flow Length=390" Slope=0.0100"/" Tc=13.8 min CN=64 Runoff=4.25 cfs 0.419 af

Subcatchment POST-5: Post Development Runoff Area=66,789 sf 54.70% Impervious Runoff Depth=2.81"
Flow Length=300" Slope=0.0100"/" Tc=9.9 min CN=81 Runoff=4.40 cfs 0.359 af

Subcatchment POST-6: Post Development Runoff Area=43,316 sf 78.89% Impervious Runoff Depth=3.68"
Tc=6.0 min  CN=90 Runoff=4.13 cfs 0.305 af

Subcatchment POST-7: Post Runoff Area=109,739 sf 43.74% Impervious Runoff Depth=2.37"
Flow Length=487' Tc=13.6 min CN=76 Runoff=5.47 cfs 0.498 af

Subcatchment POST-8: Post Development Runoff Area=80,316 sf 0.00% Impervious Runoff Depth=1.12"
Tc=6.0 min  CN=59 Runoff=2.09 cfs 0.172 af

Pond AP-1: Easterly Wetland Inflow=13.71 cfs 1.477 af
Primary=13.71 cfs 1.477 af

Pond AP-2: City Drainage System Inflow=26.86 cfs 2.812 af
Primary=26.86 cfs 2.812 af

Pond AP-3: Abutting Parcel Inflow=2.09 cfs 0.172 af
Primary=2.09 cfs 0.172 af

Pond AP-4: Duchaine Boulevard Inflow=10.26 cfs 0.837 af
Primary=10.26 cfs 0.837 af

Pond POND 1: Extended Peak Elev=86.86" Storage=22,613 cf Inflow=20.44 cfs 1.522 af
Discarded=0.34 cfs 0.466 af Primary=9.55 cfs 1.056 af Secondary=0.00 cfs 0.000 af Outflow=9.89 cfs 1.522 af

Pond POND 2: Extended Detention/Infiltration Peak Elev=85.93"' Storage=3,029 cf Inflow=2.30 cfs 0.165 af
Discarded=0.19 cfs 0.163 af Primary=0.01 cfs 0.002 af Secondary=0.00 cfs 0.000 af Outflow=0.20 cfs 0.165 af

Total Runoff Area = 15.857 ac Runoff Volume = 3.441 af Average Runoff Depth = 2.60"
55.34% Pervious = 8.776 ac  44.66% Impervious = 7.081 ac
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Summary for Subcatchment POST-1: Post Development Area 1
Runoff = 20.44 cfs @ 12.09 hrs, Volume= 1.522 af, Depth= 3.79"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type Il 24-hr 10-Year Rainfall=4.80"
Area (sf) CN Description
117,140 98 Roofs, HSG B
54,222 98 Paved parking, HSG B
38,648 61 >75% Grass cover, Good, HSG B
210,010 91  Weighted Average
38,648 18.40% Pervious Area
171,362 81.60% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment POST-1: Post Development Area 1
Hydrograph
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Summary for Subcatchment POST-2: Post Development Area 2
Runoff = 2.30cfs @ 12.09 hrs, Volume= 0.165 af, Depth= 2.90"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type Il 24-hr 10-Year Rainfall=4.80"
Area (sf) CN Description
15,256 98 Paved parking, HSG B
10,651 61 >75% Grass cover, Good, HSG B
3,810 80 >75% Grass cover, Good, HSG D
29,717 82 Weighted Average
14,461 48.66% Pervious Area
15,256 51.34% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment POST-2: Post Development Area 2
Hydrograph
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Summary for Subcatchment POST-3: Post Development Area 3

Runoff 4.25cfs @ 12.21 hrs, Volume= 0.419 af, Depth= 1.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type Il 24-hr 10-Year Rainfall=4.80"
CN

Area (sf) Description

3,139
15,504
11,430
81,786
38,992

98
61
80
55
77

Paved parking, HSG B
>75% Grass cover, Good, HSG B
>75% Grass cover, Good, HSG D
Woods, Good, HSG B
Woods, Good, HSG D

150,851
147,712
3,139

Tc Length

(min)

(feet)

64

Slope

Weighted Average
97.92% Pervious Area
2.08% Impervious Area

Velocity Capacity Description

(ft/ft)

(ft/sec)

(cfs)

10.3

3.5

50

340

0.0100

0.0100

0.08

1.61

Sheet Flow, A-B

Grass: Dense n=0.240 P2= 3.50"
Shallow Concentrated Flow, B-C
Unpaved Kv= 16.1 fps

13.8

390

Total

Subcatchment POST-3: Post Development Area 3

Flow (cfs)

|

~ Type Hll 24-hr |
10-Year Rainfall=4.80"

- Runoff Area=150,851 st |
Runoff Volume=0.419 af
~ Runoff Depth=1.45"

~ Flow Length=390" |

Slope=0.0100 '/

Tc=13.8 min

Time (hours)
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Summary for Subcatchment POST-5: Post Development Area 5

Runoff

440 cfs @ 12.14 hrs, Volume=

0.359 af, Depth= 2.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type Il 24-hr 10-Year Rainfall=4.80"

Area (sf)

CN

Description

36,536
30,253

98
61

Paved parking, HSG B
>75% Grass cover, Good, HSG B

66,789
30,253
36,536

Tc
(min)

Length
(feet)

81

Slope
(ft/ft)

Weighted Average
45.30% Pervious Area
54.70% Impervious Area

(ft/sec) (cfs)

Velocity Capacity Description

7.1

50

0.0100

0.12

Sheet Flow, A-B

2.8

Grass: Short n=0.150 P2=3.50"
Shallow Concentrated Flow, B-C
Grassed Waterway Kv= 15.0 fps

250 0.0100 1.50

9.9

300 Total

Subcatchment POST-5: Post Development Area 5
Hydrograph
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Summary for Subcatchment POST-6: Post Development Area 6
Runoff = 413 cfs@ 12.09 hrs, Volume= 0.305 af, Depth= 3.68"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type Il 24-hr 10-Year Rainfall=4.80"
Area (sf) CN Description
34,171 98 Paved parking, HSG B
9,145 61 >75% Grass cover, Good, HSG B
43,316 90 Weighted Average
9,145 21.11% Pervious Area
34,171 78.89% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment POST-6: Post Development Area 6
Hydrograph
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Summary for Subcatchment POST-7: Post Development Area 7

Runoff

= 547 cfs@ 12.19 hrs, Volume=

0.498 af, Depth= 2.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type Il 24-hr 10-Year Rainfall=4.80"

Area (sf)

CN

Description

47,999
7,096
54,644

98
39
61

Paved parking, HSG B
>75% Grass cover, Good, HSG A
>75% Grass cover, Good, HSG B

109,739
61,740
47,999

Tc
(min)

Length
(feet)

76

Weighted Average
56.26% Pervious Area
43.74% Impervious Area

(ft/sec) (cfs)

Slope Velocity Capacity Description
(ft/ft)

7.1

50

0.0100

0.12

Sheet Flow, A-B

0.2

6.3

Grass: Short n=0.150 P2=3.50"
Shallow Concentrated Flow, B-C
Unpaved Kv= 16.1 fps

Shallow Concentrated Flow, B-C
Grassed Waterway Kv= 15.0 fps

37 0.0300 2.79

400 0.0050 1.06

13.6

Total

Subcatchment POST-7: Post Development Area 7

'Runoff Volume=0.498 af

* Runoff Area=109,739 sf

Flow (cfs)

Time (hours)
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Summary for Subcatchment POST-8: Post Development Area 8
Runoff = 2.09cfs @ 12.10 hrs, Volume= 0.172 af, Depth= 1.12"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type Il 24-hr 10-Year Rainfall=4.80"
Area (sf) CN Description
43,702 55 Woods, Good, HSG B
28,772 61 >75% Grass cover, Good, HSG B
1,347 80 >75% Grass cover, Good, HSG D
6,495 77 Woods, Good, HSG D
80,316 59 Weighted Average
80,316 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment POST-8: Post Development Area 8
Hydrograph
L S S
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A1 Typelii2d-he
. | = 10-Year Rainfall=4.80"
1 Runoff Area=80,316 sf
kK Bunoff Volume=0.172 af
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Summary for Pond AP-1: Easterly Wetland

Analysis Point 1 is taken at the Boundary of the Easterly Wetland System

Inflow)

[40] Hint: Not Described (Qutflow

for 10-Year event

1.477 af

8.966 ac, 48.58% Impervious, Inflow Depth = 1.98"

13.71 cfs @ 12.23 hrs, Volume

Inflow Area
Inflow

= 0.0 min

1.477 af, Atten= 0%, Lag

13.71 cfs @ 12.23 hrs, Volume

Primary

0.03 hrs

0.00-30.00 hrs, dt=

Routing by Stor-Ind method, Time Span

Pond AP-1: Easterly Wetland

Hydrograph
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0.0 min

for 10-Year event
0%, Lag

Type Ill 24-hr 10-Year Rainfall=4.80"

2.812 af, Atten

2.812 af
0.03 hrs

0.00-30.00 hrs, dt

Hydrograph

Inflow)
Pond AP-2: City Drainage System

Summary for Pond AP-2: City Drainage System

15.857 ac, 44.66% Impervious, Inflow Depth = 2.13"

-Development Final-2016Update
26.86 cfs @ 12.18 hrs, Volume
26.86 cfs @ 12.18 hrs, Volume

Prepared by Field Engineering Co. Inc.

HydroCAD® 10.00-12 s/n 01897 © 2014 HydroCAD Software Solutions LLC

Routing by Stor-Ind method, Time Span
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Summary for Pond AP-3: Abutting Parcel

Inflow)

[40] Hint: Not Described (Qutflow

for 10-Year event

0.172 af

0.00% Impervious, Inflow Depth = 1.12"

2.09cfs@ 12.10 hrs, Volume

= 1.844 ac,

Inflow Area
Inflow

= 0.0 min

0.172 af, Atten=0%, Lag

2.09cfs@ 12.10 hrs, Volume

Primary

0.03 hrs

0.00-30.00 hrs, dt=

Routing by Stor-Ind method, Time Span

Pond AP-3: Abutting Parcel
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1948 Post

Summary for Pond AP-4: Duchaine Boulevard

Inflow)

[40] Hint: Not Described (Qutflow

for 10-Year event

0.837 af

4.371 ac, 37.13% Impervious, Inflow Depth = 2.30"

10.26 cfs @ 12.11 hrs, Volume

Inflow Area
Inflow

= 0.0 min

0.837 af, Atten= 0%, Lag

10.26 cfs @ 12.11 hrs, Volume

Primary

0.03 hrs

0.00-30.00 hrs, dt=

Routing by Stor-Ind method, Time Span

Pond AP-4: Duchaine Boulevard
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Summary for Pond POND 1: Extended Detention/Infiltration Basin 1

Inflow Area = 4.821 ac, 81.60% Impervious, Inflow Depth = 3.79" for 10-Year event
Inflow = 20.44 cfs @ 12.09 hrs, Volume= 1.522 af

Outflow = 9.89cfs @ 12.24 hrs, Volume= 1.522 af, Atten=52%, Lag= 9.5 min
Discarded = 0.34 cfs @ 12.24 hrs, Volume= 0.466 af

Primary = 9.55cfs @ 12.24 hrs, Volume= 1.056 af

Secondary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Peak Elev= 86.86' @ 12.24 hrs Surf.Area= 14,402 sf Storage= 22,613 cf

Plug-Flow detention time= 117.6 min calculated for 1.522 af (100% of inflow)
Center-of-Mass det. time= 117.6 min ( 905.8 - 788.2)

Volume Invert Avail.Storage Storage Description
#1 85.00' 42,129 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
85.00 9,930 0 0
86.00 12,307 11,119 11,119
87.00 14,741 13,524 24,643
88.00 20,231 17,486 42,129
Device Routing Invert Qutlet Devices
#1  Primary 85.25' 15.0" Round Culvert X 2.00

L=40.0'" CPP, end-section conforming to fill, Ke= 0.500
Inlet / Outlet Invert= 85.25'/ 85.00' S=0.0063 "'/ Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf
#2  Device 1 85.25' 5.0" Vert. Orifice/Grate X 2.00 C=0.600
#3  Device 1 86.40' 4.0' long Sharp-Crested Rectangular Weir X 2.00
2 End Contraction(s)
#4  Secondary 87.50' 15.0'long x 10.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64
#5  Discarded 85.00" 1.020 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.34 cfs @ 12.24 hrs HW=86.86" (Free Discharge)
5=Exfiltration (Exfiltration Controls 0.34 cfs)

Primary OutFlow Max=9.53 cfs @ 12.24 hrs HW=86.86"' (Free Discharge)
=Culvert (Passes 9.53 cfs of 10.38 cfs potential flow)
1:2=Orifice/Grate (Orifice Controls 1.55 cfs @ 5.70 fps)
3=Sharp-Crested Rectangular Weir (Weir Controls 7.98 cfs @ 2.22 fps)

econdary OutFlow Max=0.00 cfs @ 0.00 hrs HW=85.00" (Free Discharge)
4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond POND 1: Extended Detention/Infiltration Basin 1
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Summary for Pond POND 2: Extended Detention/Infiltration Basin 2

Inflow Area = 0.682 ac, 51.34% Impervious, Inflow Depth = 2.90" for 10-Year event
Inflow = 2.30cfs @ 12.09 hrs, Volume= 0.165 af

Outflow = 0.20 cfs @ 13.18 hrs, Volume= 0.165 af, Atten= 92%, Lag= 65.5 min
Discarded = 0.19cfs @ 13.18 hrs, Volume= 0.163 af

Primary = 0.01 cfs @ 13.18 hrs, Volume= 0.002 af

Secondary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs / 4
Peak Elev= 85.93' @ 13.18 hrs Surf.Area= 7,867 sf Storage= 3,029 cf

Plug-Flow detention time= 152.8 min calculated for 0.165 af (100% of inflow)
Center-of-Mass det. time= 152.6 min ( 970.6 - 818.0)

Volume Invert Avail.Storage Storage Description
#1 85.50' 15,300 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

85.50 6,257 0 0

86.00 8,134 3,598 3,598

87.00 10,100 9,117 12,715

87.25 10,585 2,586 15,300
Device Routing Invert Qutlet Devices

#1  Primary 85.50' 12.0" Round Culvert

L=21.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 85.50' / 85.00" S=0.0238"'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
#2  Device 1 85.85' 2.0" Vert. Orifice/Grate C= 0.600
#3  Device 1 86.25' 2.0' long Sharp-Crested Rectangular Weir 2 End Contraction(s)
#4  Secondary 86.75" 15.0'long x 10.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64
#5  Discarded 85.50" 1.020 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.19 cfs @ 13.18 hrs HW=85.93" (Free Discharge)
t5-Exfiltration (Exfiltration Controls 0.19 cfs)

Primary OutFlow Max=0.01 cfs @ 13.18 hrs HW=85.93" (Free Discharge)
T 1_culvert (Passes 0.01 cfs of 0.72 cfs potential flow)
1:2=Orifice/Grate (Orifice Controls 0.01 cfs @ 0.96 fps)
3=Sharp-Crested Rectangular Weir ( Controls 0.00 cfs)

econdary OutFlow Max=0.00 cfs @ 0.00 hrs HW=85.50" (Free Discharge)
4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond POND 2: Extended Detention/Infiltration Basin 2
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Time span=0.00-30.00 hrs, dt=0.03 hrs, 1001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment POST-1: Post Runoff Area=210,010 sf 81.60% Impervious Runoff Depth=4.57"
Tc=6.0 min CN=91 Runoff=24.38 cfs 1.835 af

Subcatchment POST-2: Post Development Runoff Area=29,717 sf 51.34% Impervious Runoff Depth=3.62"
Tc=6.0 min  CN=82 Runoff=2.86 cfs 0.206 af

Subcatchment POST-3: Post Development Runoff Area=150,851 sf 2.08% Impervious Runoff Depth=1.98"
Flow Length=390" Slope=0.0100"/" Tc=13.8 min CN=64 Runoff=6.00 cfs 0.572 af

Subcatchment POST-5: Post Development Runoff Area=66,789 sf 54.70% Impervious Runoff Depth=3.52"
Flow Length=300" Slope=0.0100"/" Tc=9.9 min CN=81 Runoff=5.51 cfs 0.450 af

Subcatchment POST-6: Post Development Runoff Area=43,316 sf 78.89% Impervious Runoff Depth=4.46"
Tc=6.0 min CN=90 Runoff=4.95 cfs 0.369 af

Subcatchment POST-7: Post Runoff Area=109,739 sf 43.74% Impervious Runoff Depth=3.04"
Flow Length=487' Tc=13.6 min CN=76 Runoff=7.03 cfs 0.638 af

Subcatchment POST-8: Post Development Runoff Area=80,316 sf 0.00% Impervious Runoff Depth=1.59"
Tc=6.0 min CN=59 Runoff=3.14 cfs 0.244 af

Pond AP-1: Easterly Wetland Inflow=17.43 cfs 1.925 af
Primary=17.43 cfs 1.925 af

Pond AP-2: City Drainage System Inflow=35.26 cfs 3.626 af
Primary=35.26 cfs 3.626 af

Pond AP-3: Abutting Parcel Inflow=3.14 cfs 0.244 af
Primary=3.14 cfs 0.244 af

Pond AP-4: Duchaine Boulevard Inflow=13.14 cfs 1.063 af
Primary=13.14 cfs 1.063 af

Pond POND 1: Extended Peak Elev=87.08" Storage=25,765 cf Inflow=24.38 cfs 1.835 af
Discarded=0.36 cfs 0.492 af Primary=11.47 cfs 1.343 af Secondary=0.00 cfs 0.000 af Outflow=11.83 cfs 1.835 af

Pond POND 2: Extended Detention/Infiltration Peak Elev=86.04"' Storage=3,937 cf Inflow=2.86 cfs 0.206 af
Discarded=0.19 cfs 0.196 af Primary=0.03 cfs 0.010 af Secondary=0.00 cfs 0.000 af Outflow=0.23 cfs 0.206 af

Total Runoff Area = 15.857 ac Runoff Volume = 4.314 af Average Runoff Depth = 3.26"
55.34% Pervious = 8.776 ac  44.66% Impervious = 7.081 ac
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Summary for Subcatchment POST-1: Post Development Area 1
Runoff = 24.38 cfs @ 12.09 hrs, Volume= 1.835 af, Depth= 4.57"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type Il 24-hr 25-Year Rainfall=5.60"
Area (sf) CN Description
117,140 98 Roofs, HSG B
54,222 98 Paved parking, HSG B
38,648 61 >75% Grass cover, Good, HSG B
210,010 91  Weighted Average
38,648 18.40% Pervious Area
171,362 81.60% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment POST-1: Post Development Area 1
Hydrograph
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Summary for Subcatchment POST-2: Post Development Area 2

Runoff = 2.86 cfs @ 12.09 hrs, Volume= 0.206 af, Depth= 3.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type Il 24-hr 25-Year Rainfall=5.60"

Area (sf) CN Description
15,256 98 Paved parking, HSG B
10,651 61 >75% Grass cover, Good, HSG B
3,810 80 >75% Grass cover, Good, HSG D
29,717 82 Weighted Average

14,461 48.66% Pervious Area
15,256 51.34% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment POST-2: Post Development Area 2
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Type Il 24-hr 25-Year Rainfall=5.60"
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Summary for Subcatchment POST-3: Post Development Area 3

Runoff

6.00 cfs @ 12.20 hrs, Volume=

0.572 af, Depth= 1.98"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type Il 24-hr 25-Year Rainfall=5.60"

Area (sf)

CN

Description

3,139
15,504
11,430
81,786
38,992

98
61
80
55
77

Paved parking, HSG B
>75% Grass cover, Good, HSG B
>75% Grass cover, Good, HSG D
Woods, Good, HSG B
Woods, Good, HSG D

150,851
147,712
3,139

Tc
(min)

Length
(feet)

64

Slope
(ft/ft)

Weighted Average
97.92% Pervious Area
2.08% Impervious Area

Velocity Capacity Description
(ft/sec) (cfs)

10.3 50

3.5 340

0.0100

0.0100

0.08 Sheet Flow, A-B
Grass: Dense n=0.240 P2=3.50"
Shallow Concentrated Flow, B-C

Unpaved Kv= 16.1 fps

1.61

13.8 390

Total

Subcatchment POST-3: Post Development Area 3

Hydrograph

Flow (cfs)

6. OO cfs

| Type ||l 24ahr
2 5-¥ear Ramfall 560
~ Runoff Area=150,851 sf
*;””**RunoffVotume =0.572 af |
| | Runoff Depth*—1 98"
Slope-—Q Q100 '/'
~ Tc=13.8 min

| |
| |
| |
B
| |
| |
| |
| |
| |

|

| |

| |
i s it i

| |

| |

| |

| |

L L L L) LA LA L L) BN BN LLARY LA L) ARLS RALAI RURLY LLLR) RLRAS LELRI LARAS LLLE) LARLS LA BARLE
7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Time (hours)



1948_Post-Development Final-2016Update Type lll 24-hr 25-Year Rainfall=5.60"

Prepared by Field Engineering Co. Inc.
HydroCAD® 10.00-12 s/n 01897 © 2014 HydroCAD Software Solutions LLC Page 38

Summary for Subcatchment POST-5: Post Development Area 5

Runoff = 551 cfs@ 12.14 hrs, Volume= 0.450 af, Depth= 3.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type Il 24-hr 25-Year Rainfall=5.60"

Area (sf) CN Description

36,536 98 Paved parking, HSG B
30,253 61 >75% Grass cover, Good, HSG B

66,789 81 Weighted Average

30,253 45.30% Pervious Area
36,536 54.70% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.1 50 0.0100 0.12 Sheet Flow, A-B
Grass: Short n=0.150 P2=3.50"
2.8 250 0.0100 1.50 Shallow Concentrated Flow, B-C

Grassed Waterway Kv= 15.0 fps

9.9 300 Total

Subcatchment POST-5: Post Development Area 5

Hydrograph
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Summary for Subcatchment POST-6: Post Development Area 6

Runoff = 4,95 cfs @ 12.09 hrs, Volume= 0.369 af, Depth= 4.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type Il 24-hr 25-Year Rainfall=5.60"

Area (sf) CN Description

34,171 98 Paved parking, HSG B
9,145 61 >75% Grass cover, Good, HSG B

43,316 90 Weighted Average

9,145 21.11% Pervious Area
34,171 78.89% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment POST-6: Post Development Area 6

Hydrograph
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Type Il 24-hr 25-Year Rainfall=5.60"
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Runoff

Summary for Subcatchment POST-7: Post Development Area 7

7.03cfs@ 12.19 hrs, Volume=

0.638 af, Depth= 3.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type Il 24-hr 25-Year Rainfall=5.60"

Area (sf)

CN

Description

47,999
7,096
54,644

98
39
61

Paved parking, HSG B
>75% Grass cover, Good, HSG A
>75% Grass cover, Good, HSG B

109,739
61,740
47,999

Tc
(min)

Length
(feet)

76

Weighted Average
56.26% Pervious Area
43.74% Impervious Area

Slope Velocity Capacity Description

(ft/ft)

(ft/sec) (cfs)

7.1 50

0.2 37

6.3 400

0.0100

0.0300

0.0050

0.12 Sheet Flow, A-B

Grass: Short n=0.150 P2=3.50"
Shallow Concentrated Flow, B-C
Unpaved Kv= 16.1 fps

Shallow Concentrated Flow, B-C

Grassed Waterway Kv= 15.0 fps

2.79

1.06

13.6 487

Total

Subcatchment POST-7: Post Development Area 7

Flow (cfs)

Hydrograph

g ~ Type lll 24-hr |

Tc=13.6 min
~ CN=T6

Time (hours)
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Summary for Subcatchment POST-8: Post Development Area 8

Runoff = 3.14cfs@ 12.10 hrs, Volume= 0.244 af, Depth= 1.59"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type Il 24-hr 25-Year Rainfall=5.60"

Area (sf) CN Description
43,702 55 Woods, Good, HSG B
28,772 61 >75% Grass cover, Good, HSG B
1,347 80 >75% Grass cover, Good, HSG D
6,495 77 Woods, Good, HSG D

80,316 59 Weighted Average

80,316 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment POST-8: Post Development Area 8

Hydrograph
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Summary for Pond AP-1: Easterly Wetland

Analysis Point 1 is taken at the Boundary of the Easterly Wetland System

Inflow)

[40] Hint: Not Described (Qutflow

for 25-Year event

1.925 af

8.966 ac, 48.58% Impervious, Inflow Depth = 2.58"

17.43 cfs @ 12.21 hrs, Volume

Inflow Area
Inflow

0%, Lag= 0.0 min

= 1.925 af, Atten

17.43 cfs @ 12.21 hrs, Volume

Primary

0.03 hrs

0.00-30.00 hrs, dt=

Routing by Stor-Ind method, Time Span

Pond AP-1: Easterly Wetland

Hydrograph
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Summary for Pond AP-2: City Drainage System

Inflow)

[40] Hint: Not Described (Qutflow

for 25-Year event

3.626 af

15.857 ac, 44.66% Impervious, Inflow Depth = 2.74"

35.26 cfs @ 12.15 hrs, Volume

Inflow Area
Inflow

= 0.0 min

3.626 af, Atten= 0%, Lag

35.26 cfs @ 12.15 hrs, Volume

Primary

0.03 hrs

0.00-30.00 hrs, dt=

Routing by Stor-Ind method, Time Span

Pond AP-2: City Drainage System

Hydrograph
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Summary for Pond AP-3: Abutting Parcel

Inflow)

[40] Hint: Not Described (Qutflow

for 25-Year event

0.244 af

0.00% Impervious, Inflow Depth = 1.59"

3.14cfs@ 12.10 hrs, Volume
3.14cfs@ 12.10 hrs, Volume

1.844 ac,

Inflow Area
Inflow

= 0.0 min

0%, Lag

0.244 af, Atten

Primary

0.03 hrs

0.00-30.00 hrs, dt=

Routing by Stor-Ind method, Time Span

Pond AP-3: Abutting Parcel

Hydrograph

E Inflow
O Primary

(sy0) mol4
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0.0 min

for 25-Year event
0%, Lag

Type Il 24-hr 25-Year Rainfall=5.60"

1.063 af, Atten

1.063 af
0.03 hrs

0.00-30.00 hrs, dt

Hydrograph

Inflow)
Pond AP-4: Duchaine Boulevard

Summary for Pond AP-4: Duchaine Boulevard

4.371 ac, 37.13% Impervious, Inflow Depth = 2.92"

-Development Final-2016Update
13.14 cfs @ 12.11 hrs, Volume
13.14 cfs @ 12.11 hrs, Volume

Prepared by Field Engineering Co. Inc.

HydroCAD® 10.00-12 s/n 01897 © 2014 HydroCAD Software Solutions LLC

Routing by Stor-Ind method, Time Span

[40] Hint: Not Described (Qutflow

1948 Post
Inflow Area
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Primary

O Primary

E Inflow

-+t -9y - t-——-—FF-—"4-"—-"F-A4A-—-—t-—-I-—ft—-—-l-—+ - —I-—
| | | | | | | |

|
4
| | | | | | | | | | | |
— — 1 T i
| o |
| |

I B e R e B e R e Rl i R e
[ [ o | [ R [
1 O T O T S

_ NS
.\\L\\T\L\\T”‘Mj]]“"MﬂMWW”UWL‘

[ St et Ml et et et Bt ity Rt iy Rty Ml Bl
I I I I I I I I I I I I I I
i A e B e et e e B e R
I I I I I I I I I I I I I I
e B
I I I I I I I I I I I I I I
I L D
I I I I I I I I | I | I I I
I I I I I I I I I I I I I I
L e R A
I I I I I I I I I I I I I I
[t St it Bl it il et Bt aliliy Rt i Rty Wil Bl
I I I I I I I I I I I I I I

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

N —_—_,_,—————"———_— .-
| |

0 1

- - = = =

(sy0) mol4

Time (hours)



1948 _Post-Development Final-2016Update Type lll 24-hr 25-Year Rainfall=5.60"

Prepared by Field Engineering Co. Inc.
HydroCAD® 10.00-12 s/n 01897 © 2014 HydroCAD Software Solutions LLC Page 46

Summary for Pond POND 1: Extended Detention/Infiltration Basin 1

Inflow Area = 4.821 ac, 81.60% Impervious, Inflow Depth = 4.57" for 25-Year event
Inflow = 24.38 cfs @ 12.09 hrs, Volume= 1.835 af

Outflow = 11.83 cfs @ 12.24 hrs, Volume= 1.835 af, Atten=51%, Lag= 9.3 min
Discarded = 0.36 cfs @ 12.24 hrs, Volume= 0.492 af

Primary = 11.47 cfs @ 12.24 hrs, Volume= 1.343 af

Secondary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Peak Elev= 87.08' @ 12.24 hrs Surf.Area= 15,153 sf Storage= 25,765 cf

Plug-Flow detention time= 109.0 min calculated for 1.833 af (100% of inflow)
Center-of-Mass det. time= 109.2 min ( 892.3 - 783.2)

Volume Invert Avail.Storage Storage Description
#1 85.00' 42,129 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
85.00 9,930 0 0
86.00 12,307 11,119 11,119
87.00 14,741 13,524 24,643
88.00 20,231 17,486 42,129
Device Routing Invert Qutlet Devices
#1  Primary 85.25' 15.0" Round Culvert X 2.00

L=40.0'" CPP, end-section conforming to fill, Ke= 0.500
Inlet / Outlet Invert= 85.25'/ 85.00' S=0.0063 "'/ Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf
#2  Device 1 85.25' 5.0" Vert. Orifice/Grate X 2.00 C=0.600
#3  Device 1 86.40' 4.0' long Sharp-Crested Rectangular Weir X 2.00
2 End Contraction(s)
#4  Secondary 87.50' 15.0'long x 10.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64
#5  Discarded 85.00" 1.020 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.36 cfs @ 12.24 hrs HW=87.07' (Free Discharge)
5=Exfiltration (Exfiltration Controls 0.36 cfs)

Primary OutFlow Max=11.47 cfs @ 12.24 hrs HW=87.07' (Free Discharge)
=Culvert (Barrel Controls 11.47 cfs @ 4.67 fps)
1:2=Orifice/Grate (Passes < 1.67 cfs potential flow)
3=Sharp-Crested Rectangular Weir (Passes < 14.02 cfs potential flow)

econdary OutFlow Max=0.00 cfs @ 0.00 hrs HW=85.00" (Free Discharge)
4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond POND 1: Extended Detention/Infiltration Basin 1
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Summary for Pond POND 2: Extended Detention/Infiltration Basin 2

Inflow Area = 0.682 ac, 51.34% Impervious, Inflow Depth = 3.62" for 25-Year event
Inflow = 2.86 cfs @ 12.09 hrs, Volume= 0.206 af

Outflow = 0.23 cfs @ 13.29 hrs, Volume= 0.206 af, Atten=92%, Lag= 71.9 min
Discarded = 0.19cfs @ 13.29 hrs, Volume= 0.196 af

Primary = 0.08cfs @ 13.29 hrs, Volume= 0.010 af

Secondary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs / 4
Peak Elev= 86.04' @ 13.29 hrs Surf.Area= 8,215 sf Storage= 3,937 cf

Plug-Flow detention time= 181.8 min calculated for 0.206 af (100% of inflow)
Center-of-Mass det. time= 181.6 min ( 993.3 - 811.7)

Volume Invert Avail.Storage Storage Description
#1 85.50' 15,300 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

85.50 6,257 0 0

86.00 8,134 3,598 3,598

87.00 10,100 9,117 12,715

87.25 10,585 2,586 15,300
Device Routing Invert Qutlet Devices

#1  Primary 85.50' 12.0" Round Culvert

L=21.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 85.50' / 85.00" S=0.0238"'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
#2  Device 1 85.85' 2.0" Vert. Orifice/Grate C= 0.600
#3  Device 1 86.25' 2.0' long Sharp-Crested Rectangular Weir 2 End Contraction(s)
#4  Secondary 86.75" 15.0'long x 10.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64
#5  Discarded 85.50" 1.020 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.19 cfs @ 13.29 hrs HW=86.04' (Free Discharge)
t5-Exfiltration (Exfiltration Controls 0.19 cfs)

Primary OutFlow Max=0.03 cfs @ 13.29 hrs HW=86.04" (Free Discharge)
T 1_culvert (Passes 0.03 cfs of 1.09 cfs potential flow)
1:2=Orifice/Grate (Orifice Controls 0.03 cfs @ 1.58 fps)
3=Sharp-Crested Rectangular Weir ( Controls 0.00 cfs)

econdary OutFlow Max=0.00 cfs @ 0.00 hrs HW=85.50" (Free Discharge)
4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond POND 2: Extended Detention/Infiltration Basin 2

Hydrograph
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Time span=0.00-30.00 hrs, dt=0.03 hrs, 1001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment POST-1: Post Runoff Area=210,010 sf 81.60% Impervious Runoff Depth=5.94"
Tc=6.0 min CN=91 Runoff=31.23 cfs 2.386 af

Subcatchment POST-2: Post Development Runoff Area=29,717 sf 51.34% Impervious Runoff Depth=4.92"
Tc=6.0 min CN=82 Runoff=3.85 cfs 0.279 af

Subcatchment POST-3: Post Development Runoff Area=150,851 sf 2.08% Impervious Runoff Depth=3.00"
Flow Length=390" Slope=0.0100"/" Tc=13.8 min CN=64 Runoff=9.33 cfs 0.866 af

Subcatchment POST-5: Post Development Runoff Area=66,789 sf 54.70% Impervious Runoff Depth=4.81"
Flow Length=300" Slope=0.0100"/" Tc=9.9 min CN=81 Runoff=7.45 cfs 0.614 af

Subcatchment POST-6: Post Development Runoff Area=43,316 sf 78.89% Impervious Runoff Depth=5.82"
Tc=6.0 min  CN=90 Runoff=6.37 cfs 0.483 af

Subcatchment POST-7: Post Runoff Area=109,739 sf 43.74% Impervious Runoff Depth=4.26"
Flow Length=487' Tc=13.6 min CN=76 Runoff=9.85 cfs 0.894 af

Subcatchment POST-8: Post Development Runoff Area=80,316 sf 0.00% Impervious Runoff Depth=2.51"
Tc=6.0 min  CN=59 Runoff=5.20 cfs 0.385 af

Pond AP-1: Easterly Wetland Inflow=23.06 cfs 2.751 af
Primary=23.06 cfs 2.751 af

Pond AP-2: City Drainage System Inflow=48.13 cfs 5.126 af
Primary=48.13 cfs 5.126 af

Pond AP-3: Abutting Parcel Inflow=5.20 cfs 0.385 af
Primary=5.20 cfs 0.385 af

Pond AP-4: Duchaine Boulevard Inflow=18.47 cfs 1.482 af
Primary=18.47 cfs 1.482 af

Pond POND 1: Extended Peak Elev=87.44" Storage=31,726 cf Inflow=31.23 cfs 2.386 af
Discarded=0.41 cfs 0.530 af Primary=13.80 cfs 1.856 af Secondary=0.00 cfs 0.000 af Outflow=14.20 cfs 2.386 af

Pond POND 2: Extended Detention/Infiltration Peak Elev=86.25"' Storage=5,723 cf Inflow=3.85 cfs 0.279 af
Discarded=0.20 cfs 0.250 af Primary=0.06 cfs 0.029 af Secondary=0.00 cfs 0.000 af Outflow=0.27 cfs 0.279 af

Total Runoff Area = 15.857 ac Runoff Volume = 5.907 af Average Runoff Depth = 4.47"
55.34% Pervious = 8.776 ac  44.66% Impervious = 7.081 ac
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Summary for Subcatchment POST-1: Post Development Area 1
Runoff = 31.23cfs @ 12.09 hrs, Volume= 2.386 af, Depth= 5.94"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type Il 24-hr 100-Year Rainfall=7.00"
Area (sf) CN Description
117,140 98 Roofs, HSG B
54,222 98 Paved parking, HSG B
38,648 61 >75% Grass cover, Good, HSG B
210,010 91  Weighted Average
38,648 18.40% Pervious Area
171,362 81.60% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment POST-1: Post Development Area 1
Hydrograph
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Summary for Subcatchment POST-2: Post Development Area 2
Runoff = 3.85cfs @ 12.09 hrs, Volume= 0.279 af, Depth= 4.92"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type Il 24-hr 100-Year Rainfall=7.00"
Area (sf) CN Description
15,256 98 Paved parking, HSG B
10,651 61 >75% Grass cover, Good, HSG B
3,810 80 >75% Grass cover, Good, HSG D
29,717 82 Weighted Average
14,461 48.66% Pervious Area
15,256 51.34% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment POST-2: Post Development Area 2
Hydrograph
]
AL el
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{ti || = 100-Year Rainfall=7.00"
1 Kl Runoff Area=29,717 sf |
't 4  Runoff Volume=0.279 af
st A Runoff Depth=4.92"
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Type Ill 24-hr 100-Year Rainfall=7.00"
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Summary for Subcatchment POST-3: Post Development Area 3

Runoff

9.33cfs @ 12.20 hrs, Volume=

0.866 af, Depth= 3.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type Il 24-hr 100-Year Rainfall=7.00"

Area (sf)

CN

Description

3,139
15,504
11,430
81,786
38,992

98
61
80
55
77

Paved parking, HSG B
>75% Grass cover, Good, HSG B
>75% Grass cover, Good, HSG D
Woods, Good, HSG B
Woods, Good, HSG D

150,851
147,712
3,139

Tc

64

Weighted Average
97.92% Pervious Area
2.08% Impervious Area

(min)

Length
(feet)

Slope
(ft/ft)

Velocity Capacity Description

(ft/sec)

(cfs)

10.3

3.5

50

340

0.0100

0.0100

0.08

1.61

Sheet Flow, A-B

Grass: Dense n=0.240 P2= 3.50"
Shallow Concentrated Flow, B-C
Unpaved Kv= 16.1 fps

13.8

Flow (cfs)

390

Total

Subcatchment POST-3: Post Development Area 3
Hydrograph
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Summary for Subcatchment POST-5: Post Development Area 5

Runoff = 745cfs@ 12.14 hrs, Volume= 0.614 af, Depth= 4.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type Il 24-hr 100-Year Rainfall=7.00"

Area (sf) CN Description

36,536 98 Paved parking, HSG B
30,253 61 >75% Grass cover, Good, HSG B

66,789 81 Weighted Average

30,253 45.30% Pervious Area
36,536 54.70% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.1 50 0.0100 0.12 Sheet Flow, A-B
Grass: Short n=0.150 P2=3.50"
2.8 250 0.0100 1.50 Shallow Concentrated Flow, B-C

Grassed Waterway Kv= 15.0 fps

9.9 300 Total

Subcatchment POST-5: Post Development Area 5
Hydrograph

o Tymedil 2
100-Year Rainfall=7.00" |

Runoff Area=66,789 sf
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Summary for Subcatchment POST-6: Post Development Area 6

Runoff = 6.37 cfs @ 12.09 hrs, Volume= 0.483 af, Depth= 5.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type Il 24-hr 100-Year Rainfall=7.00"

Area (sf) CN Description

34,171 98 Paved parking, HSG B
9,145 61 >75% Grass cover, Good, HSG B

43,316 90 Weighted Average

9,145 21.11% Pervious Area
34,171 78.89% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment POST-6: Post Development Area 6

00-Year Rainfall=7.00"

Hydrograph
tr el 0
0B . Typelii2ahr

Flow (cfs)
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Summary for Subcatchment POST-7: Post Development Area 7
Runoff = 9.85cfs@ 12.19 hrs, Volume= 0.894 af, Depth= 4.26"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type Il 24-hr 100-Year Rainfall=7.00"
Area (sf) CN Description
47,999 98 Paved parking, HSG B
7,096 39 >75% Grass cover, Good, HSG A
54,644 61 >75% Grass cover, Good, HSG B
109,739 76 Weighted Average
61,740 56.26% Pervious Area
47,999 43.74% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.1 50 0.0100 0.12 Sheet Flow, A-B
Grass: Short n=0.150 P2=3.50"
0.2 37 0.0300 2.79 Shallow Concentrated Flow, B-C
Unpaved Kv= 16.1 fps
6.3 400 0.0050 1.06 Shallow Concentrated Flow, B-C
Grassed Waterway Kv= 15.0 fps
13.6 487 Total
Subcatchment POST-7: Post Development Area 7
Hydrograph
ol |
ol kel
[l Typelli 24
1 ¥ 100-Year Rainfall=7.00"
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Summary for Subcatchment POST-8: Post Development Area 8

Runoff = 5.20cfs @ 12.10 hrs, Volume= 0.385 af, Depth= 2.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Type Il 24-hr 100-Year Rainfall=7.00"

Area (sf) CN Description
43,702 55 Woods, Good, HSG B
28,772 61 >75% Grass cover, Good, HSG B
1,347 80 >75% Grass cover, Good, HSG D
6,495 77 Woods, Good, HSG D

80,316 59 Weighted Average

80,316 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment POST-8: Post Development Area 8

| EERRERE
d . Typelll24-hr|
| 00-Year Rainfall=7.00"
N unoff Area=80,316 sf |

N Runoff Volume=0.385 af

S o - Runoff Depth=2.51"

E ~ Tc=6.0 min
| ~ CN=59
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0.0 min

for 100-Year event
0%, Lag

Type Ill 24-hr 100-Year Rainfall=7.00"

2.751 af, Atten

2.751 af
0.03 hrs

0.00-30.00 hrs, dt

Inflow)

Summary for Pond AP-1: Easterly Wetland

8.966 ac, 48.58% Impervious, Inflow Depth = 3.68"

-Development Final-2016Update
23.06 cfs @ 12.21 hrs, Volume
23.06 cfs @ 12.21 hrs, Volume

Prepared by Field Engineering Co. Inc.

HydroCAD® 10.00-12 s/n 01897 © 2014 HydroCAD Software Solutions LLC
Analysis Point 1 is taken at the Boundary of the Easterly Wetland System

Routing by Stor-Ind method, Time Span

[40] Hint: Not Described (Qutflow
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0.0 min

for 100-Year event
0%, Lag

Type Ill 24-hr 100-Year Rainfall=7.00"

5.126 af, Atten

5.126 af
0.03 hrs

0.00-30.00 hrs, dt

Hydrograph

Inflow)
Pond AP-2: City Drainage System

Summary for Pond AP-2: City Drainage System

15.857 ac, 44.66% Impervious, Inflow Depth = 3.88"

-Development Final-2016Update
48.13 cfs @ 12.15 hrs, Volume
48.13 cfs @ 12.15 hrs, Volume

Prepared by Field Engineering Co. Inc.
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Routing by Stor-Ind method, Time Span

[40] Hint: Not Described (Qutflow
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Summary for Pond AP-3: Abutting Parcel

Inflow)

[40] Hint: Not Described (Qutflow

for 100-Year event

0.385 af

0.00% Impervious, Inflow Depth = 2.51"
520 cfs@ 12.10 hrs, Volume=

1.844 ac,

Inflow Area
Inflow

= 0.0 min

0.385 af, Atten=0%, Lag

520 cfs@ 12.10 hrs, Volume

Primary

0.03 hrs

0.00-30.00 hrs, dt=

Routing by Stor-Ind method, Time Span

Pond AP-3: Abutting Parcel

Hydrograph

E Inflow
O Primary
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0.0 min

for 100-Year event
0%, Lag

Type Ill 24-hr 100-Year Rainfall=7.00"

1.482 af, Atten

1.482 af
0.03 hrs

0.00-30.00 hrs, dt

Hydrograph

Pond AP-4: Duchaine Boulevard

Inflow)

Summary for Pond AP-4: Duchaine Boulevard

4.371 ac, 37.13% Impervious, Inflow Depth = 4.07"

-Development Final-2016Update
18.47 cfs @ 12.10 hrs, Volume
18.47 cfs @ 12.10 hrs, Volume

Prepared by Field Engineering Co. Inc.
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Routing by Stor-Ind method, Time Span

[40] Hint: Not Described (Qutflow
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Summary for Pond POND 1: Extended Detention/Infiltration Basin 1

Inflow Area = 4.821 ac, 81.60% Impervious, Inflow Depth = 5.94" for 100-Year event
Inflow = 31.23cfs @ 12.09 hrs, Volume= 2.386 af

Outflow = 14.20 cfs @ 12.26 hrs, Volume= 2.386 af, Atten=55%, Lag= 10.4 min
Discarded = 0.41 cfs@ 12.26 hrs, Volume= 0.530 af

Primary = 13.80 cfs @ 12.26 hrs, Volume= 1.856 af

Secondary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs
Peak Elev= 87.44' @ 12.26 hrs Surf.Area= 17,178 sf Storage= 31,726 cf

Plug-Flow detention time= 99.2 min calculated for 2.384 af (100% of inflow)
Center-of-Mass det. time= 99.4 min ( 875.8 - 776.4 )

Volume Invert Avail.Storage Storage Description
#1 85.00' 42,129 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
85.00 9,930 0 0
86.00 12,307 11,119 11,119
87.00 14,741 13,524 24,643
88.00 20,231 17,486 42,129
Device Routing Invert Qutlet Devices
#1  Primary 85.25' 15.0" Round Culvert X 2.00

L=40.0'" CPP, end-section conforming to fill, Ke= 0.500
Inlet / Outlet Invert= 85.25'/ 85.00' S=0.0063 "'/ Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf
#2  Device 1 85.25' 5.0" Vert. Orifice/Grate X 2.00 C=0.600
#3  Device 1 86.40' 4.0' long Sharp-Crested Rectangular Weir X 2.00
2 End Contraction(s)
#4  Secondary 87.50' 15.0'long x 10.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64
#5  Discarded 85.00" 1.020 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.41 cfs @ 12.26 hrs HW=87.44' (Free Discharge)
5=EXxfiltration (Exfiltration Controls 0.41 cfs)

Primary OutFlow Max=13.79 cfs @ 12.26 hrs HW=87.44" (Free Discharge)
=Culvert (Barrel Controls 13.79 cfs @ 5.62 fps)
1:2=Orifice/Grate (Passes < 1.85 cfs potential flow)
3=Sharp-Crested Rectangular Weir (Passes < 26.41 cfs potential flow)

econdary OutFlow Max=0.00 cfs @ 0.00 hrs HW=85.00" (Free Discharge)
4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond POND 2: Extended Detention/Infiltration Basin 2

Inflow Area = 0.682 ac, 51.34% Impervious, Inflow Depth = 4.92" for 100-Year event
Inflow = 3.85cfs @ 12.09 hrs, Volume= 0.279 af

Outflow = 0.27 cfs @ 13.61 hrs, Volume= 0.279 af, Atten= 93%, Lag= 91.3 min
Discarded = 0.20 cfs @ 13.61 hrs, Volume= 0.250 af

Primary = 0.06 cfs @ 13.61 hrs, Volume= 0.029 af

Secondary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.03 hrs / 4
Peak Elev= 86.25' @ 13.61 hrs Surf.Area= 8,632 sf Storage= 5,723 cf

Plug-Flow detention time= 233.8 min calculated for 0.279 af (100% of inflow)
Center-of-Mass det. time= 233.7 min ( 1,036.7 - 803.0)

Volume Invert Avail.Storage Storage Description
#1 85.50' 15,300 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

85.50 6,257 0 0

86.00 8,134 3,598 3,598

87.00 10,100 9,117 12,715

87.25 10,585 2,586 15,300
Device Routing Invert Qutlet Devices

#1  Primary 85.50' 12.0" Round Culvert

L=21.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 85.50' / 85.00" S=0.0238"'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
#2  Device 1 85.85' 2.0" Vert. Orifice/Grate C= 0.600
#3  Device 1 86.25' 2.0' long Sharp-Crested Rectangular Weir 2 End Contraction(s)
#4  Secondary 86.75" 15.0'long x 10.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64
#5  Discarded 85.50" 1.020 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.20 cfs @ 13.61 hrs HW=86.25" (Free Discharge)
t5-Exfiltration (Exfiltration Controls 0.20 cfs)

Primary OutFlow Max=0.06 cfs @ 13.61 hrs HW=86.25" (Free Discharge)
T 1_culvert (Passes 0.06 cfs of 1.88 cfs potential flow)
1:2=Orifice/Grate (Orifice Controls 0.06 cfs @ 2.72 fps)
3=Sharp-Crested Rectangular Weir (Weir Controls 0.00 cfs @ 0.19 fps)

econdary OutFlow Max=0.00 cfs @ 0.00 hrs HW=85.50" (Free Discharge)
4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond POND 2: Extended Detention/Infiltration Basin 2
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© 2

z S>3

B£§E

E5RaH

EOmEOE
\\\T\c\v\f o ______ L __
. I -1 e
\\\”\\2\\\-”\ \\\\\\\\\\\\\\\\\\
\\\”\8\%”\ \\\\\\\\\\\\\\\\\\\\
\\p\\qwoﬂ\\:, \\\\\\\\\\\\\\
R = T T S R
\\L,\\e\ \\\\\\\\\\\\\

I
;

s

7700 7

T/

/4

227

2,774
Time (hours)

AP/ /4 4 /44

[ ZZ
01 23 456 7 8 91011121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30

(sy0) molg

0.00 cfs



1948_BASE-REV

LOT 312
N/F
ALBEROX CORFPORATION

SUSAN R. RUDNICK TR.

_| TOP MAG NAIL ®
ELEV= 92.49 NEW BEDFORD CITY BASE o WATERSHED
I
12 AREA
- S VERTICAL GRANITE_CURB s\mQ‘ p— MMMM%
— \ -
— \ — o
m\om mQCPm/\)mD - ,\ 15" SEWER Ve ; - VGe
m I \ oo N A2HDPEFFE
ﬂlmgbom . PG 95 VGe N - ~RvCeseo . >
_ PLAN BK 54 S \ | —— = ®,
1958 CITY LAYOU P oo\ L et 27 SN\ - — b 9 3 <<>wwmmmh_m_u
- — P g
— V6T - - peEE 7 L Se S, POST 2
157 SEWER L — — \ W N M - == — R INv. €700 \ " s 2 0.7 AC
S ‘\\\\\\\\‘ DROP \ _ By - — == ——=—— . s mw - 8 B 8 WE=193 mvwwm 4‘ . .
L Ty L = 2 Y m %,
Ve 12"INV=83.70 18"RCP(DVT)=55.34_ — == " & \ua\mwa.,_.\ e 110'—12]HDPE g W\ al “\
18"INV=83.7 6" WATR_ _ = = — — % @ 2 Batls N83 4519 3 ey \B ./wm. S - A =
W M N - — s DROP (35 T - o = 756 — 7 ,, R \ m,:\wmm.. 2 WF—2 <
VGC _ 9o - meun @ SINET Sp® ¢ . @ reennes < 2 <
e 270 > 18] o7 —g L = \\ AS \—
Ny — — — Lon,«/ HYD. 5714 = \.\ﬂ\v\ =\ W ’ = - < < \ i .Nw \wJ <<>Wm_m_wmw>_|_m0
we W — = e SRR ey N e
= R — e =), | 3 W WFL3 SEDIMENT FOREBAY ® POST 3
5 GRANITE CURB wmmowo\\\\\\\“\\J/ - S SO e _ L= S m_smz | X | ﬂ/ 8 3.5 AC.
sLore __ =@ PROP STORMCEPTOR 450i ... -+*""""" — o6t O \ WF—4
e %2 O
B = AR RIM 86.90 . ..s*" S CUT EXIST. PROP
—_— . — — — — o 127INV.(OUT) 85,90 _ == \ 6" PVC EXTENDED DETENTION/ »‘ 3>
NeTTEISE P '\ \ W W : \ u T\ ) T Py S
267.00° meET _— \ x A\ W Bz BTM, OF BASIN=85.00 \
Nm.a%xmn\mwmw ww \ — e _ ‘ \ — \ /// S <
g & LK A& el
i N \ W \\ — /=& = ? % e
— ~ FLAG —
/ \ 0L \ — PROP P :umwﬁnL N < POST 5
7\ e = 2 cone\), & PAVED \ — "
\ v B \ VERHEAN\PAD WATERWAY Whs .mV 1.5 AC.
- \
/ / 3 c WALK WM@ — pooR - \Oﬂo
\ ==y AT / - / "
NS¢ 0
/ \ _—D T CONNECTTO =
= RIM 89.0 OVERHEAD DOOR / EXIST. 6"PVC / WF-6
SPRINKLER \, &5, \ / (8.8 - 6”INV. 87.0+ FFE=89.95 e
STAND PIPE S~ L= pooR\_ — // « EROSHED STONE
6M s \BOLLARD — T 7 RooF // - FILTER STRIP
/ — H STAND Enm/ DRAIN // = F—7
z
\ TP—JCC-7 2 : PROP
g . — = \) \ 3\ . E e
& = PROROSED 3 S TOP EL =86.5
3 v \ LEVEL
P /A o /m_/ AY WF-8
PA \ \ 4- RooF AND OVERL
2 \ 3 / 3
9 PROP i
id / SPRINKLER M 4" ROOF W// ﬂ>.ﬂm>m\<ﬂ< PROP
\ STAND PIPE /\_.NJJ/ #Noo DRAIN =3 // S SEDIMENT FOREBAY
= WG BY | oLACE \ TP=JCC .
ﬂE/m mMé_% 1137/3 \‘\\ / / m\,N,nwdzo rﬂ,wrwmz‘wmm &M&Womﬁﬂdnozwﬁc DN // \ 33 - 15" HOPE (2 REQID)
L2 ATE == S zame&ﬂ? %mw%o oweR ¥ TN o \ - o
T PAYE[PATC - L/ Q! RO " et \ \ _ - wvess WF=10
_ > e P e . \ — ==
\ = RN DooR ————___ Yoo\ ~— /" Al
- /m/ =59.95 RAUE- — =
/ / m;.,u.z,/ fW == RD Ey ’\ =
3\ S TRASH aso
__RR SPK ) = e N % % LOT 308
35 p” = Q LOADING an / o
REBAR 56.00 3 //\ s 53 © \\ 2 an & W,mﬂomoz._.mo_.
- Q< 2\ BOLLARDS 37 e W\ BRUCTURES
- \/ \ / S ’ // %" HDPE(OUT)=85.25
S / / o \\
B m“mcm\..mm% =) ' \ WF-12
[=) = 88,
™ 5 »
2\ | / \\ 3 g s
A \ \ POST® -
E\,ﬂ wNm 2 ook / (e L A LOT 468
THEODORE m\nm\mqgm_\\_@ LLe / ER U sl OVERHEAD DOOR pooR 2 = 7 — ’ 4 prc N
M / vwo_uommo ﬂ\_ FFE=86.95 =87.00 /V\/ dw = = - - _— — ~N — 7 INV=64.00 PHILLIPS RD. NORTH LLC
\ m LEVEL DOOR CONTRL - - Mm, == mﬁmmmwzl .v b — N =
\ / AND OVERLAY ( e — - N [ o [ % =~ N
W& \ 2 oo o0 — P LW - N A WF—14
° = \ P R_u\ — SO g WP e PROP
R\ \ — \ 47 -7 2 S\t
L= / 3
” U O m @ \ \‘ DOOR — UP 1140/8 @\ — U _— ~Z ® \o . N
'3 6 \ -2 —pOSTY ' _ SN RN :
z 2 — - | N TR ——GANDNORA PROP
z\W —— —_40c0) \ T A \ Al SEDIMENT FOREBAY
m % B \ wﬁmn o SON Enﬁ . «m\M - \ RS . PROP
o\\ 2 L\_°_ == o " STONE
c -t _— S ED! \ 12"INY.(OUT) 82. STORE. ERM
M .M _— \mmcﬂowm m>\ — / / . N TOP EL =86.0
S cone \ s S
/ 38 _— \m:ﬂ._.\hzmk e 137 — PAD A \ . WF-16 w
N — DE EA cone : \ o}
4 - 30° wi \ o 6 CLF § / \ \ ( PROP 15' WIDE
/‘% — \ — \ : / b RIP RAP SPILLWAY
: \
— o : _
ﬂu\/ uP Na7/s - — / \ \\ Bht WF—17
o © \/% : Al
: s ¢ 4
: 7 \ WF—18
: \ v S i
TOP MAG NAIL \ CB/JLOOSE mmmuzomo DETENTION,/ .
/ ELEV= 85.75 NEW BEDFORD CITY_BASE N = ® INFILTRATION BASIN #2 s
..... = \ B TOP OF BERM=87.25
-\ 00— V \ @ BTM OF BASIN=85.50
......... \ UP 1140/7 2 WF=19
// REBAR L e N s’ WF=20 e
aon, &2 N == 7’ = o
S .\ @ 36" RCP \ ...... NS 50 - CB/DH
.W wv=7966 [ LA AR . fom 29 —
N - 17' —/12" HDPE PIPE HELD POSITION @
Q.O / W nwwm mm.. s=18% il \ — UP 543/93
»H \ ) / 0% INV=81.10 . — oo —
ﬁlWN// \ UP 11411 WF-21 .8 5 - uP 11401 - —
o - =
\MJ \ . wi-22 _— _—
V| \ T — —
T2\ ey 5 w23 3 .
=\ DAM (TYP
ﬂj/ Jd.b :M\b.u\m \ thﬂmw«hu 2 \
‘* A/ A\ &/ - -
8 \ \
>\
- \ 2 < uer_—
©O c,/ 2, Al moz\
o \ % s¥
o / QW 0> - ™
MATCH LINE W > WE-R4 MATCH LINE
\ C
10" wATEE \ Al
_ \um.. RCP /
_— INV=78.73 ; = WF—25
/ N\ A
Z N\
\\\ \
- —
- LOT 336 ~
N F 4 WF-26
. RD PMD LLC UP 1140/4
\ / L d > m
\ m.,m,ﬂ [t
/ 0 e WF-27 LOT 467
' CL ND / m \<\\.|
o8 PHILLIPS RD. SOUTH LLC
.,w/ C %
= &
ﬂ; WF-29 e
\
\ 8
M/ 3 w/
o) / alle 3 b
/ L ml leH
\N:/ m
% 05
" =\ /
&\ K
WF-30
WW/ K LOT 354 &
© m N, \\W Al
. n.aﬂ, - HIGHLAND NEW BEDFORD
\ \ @ p \ ASSOCIATES h\_ﬁmw.?mﬂvl\.\\h
'a \
WFA31
/ :mw\\ AWNW ( e m
\ \ Ll
¥
| : 2 POJSI A\
\ o 2\ H\e.
\ z WF-32 O
\ & 2
\ / /
/
/ \ g WF—33
N all,
/ WF—34 Al
\ / alie
w2 !
S 5%
FL WF=35 )
X = 62 y
M = \ UP 1142/2
\ / WF—-36
/ WF-37
alle
! LOT 339 WA\ 38
| _— - EPEC >\EA\\WD LLC GRASSED SWALE //
- = \
/ - S=0.50% / / Wr—3 . = P
\ - ?_w.\_
. \- _— / m \, \10. )_\U../z
YA
N\ *
. 7
\r
WF—40
/ m LOT 466
\ UP 1142/3 G N \\W
\ @ P 4 WF—41 HIGHLAND NEW BEDFORD ASSOCIATES LIMITED, PARTNERSHIP
— Q>
/ _~ oov UP 1142/4 .
\ — SON CQ‘:‘ S pmidc-6 W
\ — & g0 Uy
— 0 GAS
/ - mmo_“ow / WF—42
Q>
\ PP Lt S =
%\ / WF—43
— L woEE LOT 342
— 30 e
N/ WF—44
\ - /1 —45
\ - 158 DUCHAINE BLVD. LLC \//

WATERSHED
AREA
POST 6
1.0 AC.

WATERSHED

WATERSHED
AREA
POST 8
1.8 AC.

PLAN BK 79 PG 18

LOT 363

LOT 364

Lor 1z

LOT 365

= NGINEERING

co., INC.
CONSULTING ENGINEERS

11D

P.O.
MATTAPOISETT, MA 02739
TEL:
FAX:

THE CROCKER BUILDING
4 COURT STREET SUITE 104

IELD

INDUSTRIAL DRIVE
BOX 1178

(508) 758-2749
(508) 758-2849

TAUNTON, MA 02780
TEL: (508) 824-9279
FAX: (508) 824-9276
Revisions
REV FOR AMENDED
2 | ORDER OF cONDITIONS | 9/4/16 | RRR
REV PER CON COM
' | consuLTanTReviEw |118/13 | RRR
No. Description Date |Appvd.
Date
7/23/13
Scale
1"=50'
DrawnBy | Designed By | Checked By
RMS/JCC Jcc RRR
Issued For

PERMITTING

PLAN TO ACCOMPANY AN AMENDED ORDER OF CONDITIONS REQUEST
FIRST HIGHLAND MANAGEMENT AND DEVELOPMENT CORPORATION

200 THEODORE H. RICE BOULEVARD
NEW BEDFORD, MASSACHUSETTS

Drawing Title

POST DEVELOPMENT

WATERSHED

Project No. Sheet
1948 1 OF 1
Sheet No.

POST




