FIGURE 4

Soil Survey Plan
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Hydrologic Soil Group—Norfolk and Suffolk Counties, Massachusetts

Babson College

Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Norfolk and Suffolk Counties, Massachusetts (MA61 6)

[ Map unit symbol ; Map unit name Rating ‘ Acres in AOI Percent of AOI

310B

Woodbridge fine sandy loam, 3to 8 |C 5.4
percent slopes

100.0%

| Totals for Area of Interest

100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

if a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

Tie-break Rule: Higher

USDA  Natural Resources Web Soil Survey
Conservation Service National Cooperative Soil Survey

11/25/2012
Page 3 of 3



FIGURE 5

Wetland Socils and Setbacks
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APPENDIX A

Existing Hydrology Model
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EX01 EX+02 EX-03 EX-04

12R 13R 14R 15R

POA #1 POA#2  POA#3 POA #4
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/\Subcy Reach /éon lLink Routing Diagram for BABSON-EX-COND
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BABSON-EX-COND

Prepared by Sasaki Associates Printed 1/18/2013
HydroCAD® 10.00 s/n 04658 © 2011 HydroCAD Software Solutions LLC Page 2

Area Listing (all nodes)

Area CN  Description
(acres) (subcatchment-numbers)

0.088 74 (48)

0.395 77 (79)

3.940 77 Brush, Poor, HSG C (58, 6S)

0.948 77 Paved roads w/curbs & sewers, HSG B (4S)
0.157 98 (79)

0.319 98 Brush, Poor, HSG C (4S)

0.521 98 Paved roads w/curbs & sewers, HSG C (5S, 6S)
6.368 80 TOTAL AREA




BABSON-EX-COND

Prepared by Sasaki Associates
HydroCAD® 10.00 s/n 04658 © 2011 HydroCAD Software Solutions LLC

Printed 1/18/2013
Page 3

Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers

0.000 HSG A

0.948 HSG B 48

4.779 HSG C 48, 58, 6S

0.000 HSGD

0.641 Other 48,78

6.368 TOTAL AREA



BABSON-EX-COND Type Il 24-hr 2-Year Rainfall=3.20"

Prepared by Sasaki Associates Printed 1/18/2013
HydroCAD® 10.00 s/n 04658 © 2011 HydroCAD Software Solutions LLC Page 4

Summary for Subcatchment 4S: EX-01

Runoff = 1.76 cfs @ 12.23 hrs, Volume= 0.173 af, Depth> 1.53"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.20"

Area (sf) CN_ Description

* 13,881 98 Brush, Poor, HSG C
¥ 41,298 77 Paved roads w/curbs & sewers, HSG B
* 3,843 74

59,022 82 Weighted Average

45141 76.48% Pervious Area

13,881 23.52% Impervious Area

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

14.9 100 0.0500 0.11 Sheet Flow, A-B
Woods: Light underbrush n=0.400 P2=3.20"
1.3 270 0.0500 3.35 Shallow Concentrated Flow, B-C

Grassed Waterway Kv= 15.0 fps

0.3 180 0.0500 8.79 6.90 Pipe Channel, C-D
12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n=0.015 Concrete sewer w/manholes & inlets

16.5 © 550 Total

Subcatchment 4S: EX-01
Hydrograph

Type lll 24-hr -
2-Year Rainfall=3.20"
Runoff Area=59,022 sf
Runoff Volume=0.173 af
Runoff Depth>1.53"
Flow Length=550" o
Slope=0.0500 '/’ L
Tc=16.5 min | f

Flow (cfs)

|

|

1

I 1

I 1

1

LRALE B T ’;““;H-' “.""l"'"[""I""l"" i A §‘=‘In-r;l‘4«|-"'}vﬁ-f> =—;—H—!; g
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)



BABSON-EX-COND Type Il 24-hr 2-Year Rainfall=3.20"

Prepared by Sasaki Associates Printed 1/18/2013
HydroCAD® 10.00 s/n 04658 © 2011 HydroCAD Software Solutions LLC Page 5

- Summary for Subcatchment 5S: EX-02

Runoff = 1.97 cfs @ 12.25 hrs, Volume= 0.200 af, Depth> 1.40"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.20"

Area (sf) CN Description

63,169 77 Brush, Poor, HSG C

11,750 98 Paved roads w/curbs & sewers, HSG C
74,919 80 Weighted Average

63,169 84.32% Pervious Area

11,750 15.68% Impervious Area

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

14.9 100 0.0500 0.11 Sheet Flow, A-B
Woods: Light underbrush n=0.400 P2=3.20"
1.4 300 0.0530 3.45 Shallow Concentrated Flow, B-C
Grassed Waterway Kv= 15.0 fps
0.2 40 0.0250 3.21 Shallow Concentrated Flow, C-D
Paved Kv=20.3 fps
14 430 0.0500 6.71 2.34 Pipe Channel, D-E

8.0" Round Area= 0.3 sf Perim=2.1" r=0.17"
n= 0.015 Concrete sewer w/manholes & inlets

17.6 870 Total

Subcatchment 5S: EX-02

Hydrograph

Type Ill 24-hr . » ﬂ ;
2-Year Rainfall=3.20" || @ = |
Runoff Area=74,919 sf - EEEEEE BN

0 Runoff Volume—O 200 af | |

: .| Runoff Depth>1.40" | 5 BEEN

“ | Flow Length 870" | ' Lol
Te=17.6min §
CN 8|0 |

R A e e S D S R A N P

Time (hours)



BABSON-EX-COND Type lll 24-hr 2-Year Rainfall=3.20"

Prepared by Sasaki Associates Printed 1/18/2013
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Summary for Subcatchment 6S: EX-03

Runoff = 3.56cfs @ 12.16 hrs, Volume= 0.305 af, Depth> 1.33"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.20"

Area (sfy CN Description

108,461 77 Brush, Poor, HSG C
10,929 98 Paved roads w/curbs & sewers, HSG C

119,390 79 Weighted Average

108,461 90.85% Pervious Area
10,929 9.15% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.9 100 0.0500 017 Sheet Flow, A-B
Grass: Dense n=0.240 P2=3.20"
1.0 640 0.5500 11.12 Shallow Concentrated Flow, A-B

Grassed Waterway Kv= 15.0 fps

10.9 740 Total

Subcatchment 6S: EX-03

Hydrograph
T . T :
Lo Eoa L 3560k |
| 1 I
| |

typelizde | L]
2-Year Rainfall=3.20" AU 0 O W
Runoff Area=119,390 sf f ‘
Runoff Volume=0.305 af

[#5)]
L 1

_.‘;" ol Runfo;ffDe'ptlh>‘1:33u7 : - ‘ .I - e I -
" | Flow Length=740' EEEEERRE
Te=10.9min = [

" CN=79 i

1

I l

I 1

. .

| | ! | | 1

Ty R L Ly L s L S Ly e s e L R s
c 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)



BABSON-EX-COND Type Il 24-hr 2-Year Rainfall=3.20"

Prepared by Sasaki Associates Printed 1/18/2013
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Summary for Subcatchment 7S: EX-04

Runoff = 0.92cfs @ 12.13 hrs, Volume= 0.074 af, Depth> 1.61"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.20"

Area (sf) CN Description

* 17,208 77
= 6,853 98
24,061 83 Weighted Average
17,208 71.52% Pervious Area
6,853 28.48% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/it)  (ft/sec) (cfs)
8.4 100 0.0750 0.20 Sheet Flow, A-B
_ Grass: Dense n=0.240 P2=3.20"
0.1 90 0.5500 11.12 Shallow Concentrated Flow, B-C
Grassed Waterway Kv= 15.0 fps
0.3 190 0.0500 10.14 7.97 Pipe Channel, C-D

12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n= 0.013 Corrugated PE, smooth interior

8.8 380 Total

Subcatchment 7S: EX-04

Type|||24 hr | EERER
2-Year Rainfall=3.20" BEOEEE

Hydrograph
1,. ; : ; i i i ) ; | I ; s
; } ‘ [092cs] | ‘ ; b

Runoff Area—24 061 sf
Runoff Volume—O 074 af

Flow (cfs)

Runoff Depth>1 61"; | B :

Flow Length= 380' = BRI
Tc=8.8 min SR 1 CO N -
CN 83 ‘

I
1
1
i
|
L

mamaN e SRR Nanaa - 7 e L v e
0 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)



BABSON-EX-COND Type Il 24-hr 2-Year Rainfall=3.20"

Prepared by Sasaki Associates Printed 1/18/2013
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Summary for Reach 12R: POA #1

Inflow Area = 1.355 ac, 23.52% Impervious, Inflow Depth > 1.53" for 2-Year event
Inflow = 1.76cfs @ 12.23 hrs, Volume= 0.173 af
Qutflow = 1.76cfs @ 12.23 hrs, Volume= 0.173 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Reach 12R: POA #1

Hydrograph

= Inflow

‘ - Qutflow

Inflow Area=1 355

Flow (cfs)

I ]
I 1
1

|

{ ]

1 ]

1 ;
¢ 1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)



BABSON-EX-COND Type Il 24-hr 2-Year Rainfall=3.20"

Prepared by Sasaki Associates Printed 1/18/2013
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Summary for Reach 13R: POA #2

Inflow Area = 1.720 ac, 15.68% Impervious, Inflow Depth > 1.40" for 2-Year event
Inflow = 197 cfs @ 12.25 hrs, Volume= 0.200 af
Qutflow = 1.97 cfs @ 12.25 hrs, Volume= 0.200 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Reach 13R: POA #2

Hydrograph
T T ¥
| 1 |
! ! ! ! 1"9‘7f] I ! = Inflow
e L B : 7 -l i ‘Cs_ g 7 = Outflow
U | [ [} i I ] I I
] I . fe— ; 1 ! | ¢ |
Inflow Area=1.720 ac f} ; ; ;
P Lo 1 5 ‘ ‘ :
] ! i 3 | § !
I 1 I | |
1 I 1 | ] I
1 | | |
1 1 I 1 I I
H ] | 1 | 1
—_— 1 1 | 1 ! !
u"ﬂ I i ! |
L | | } | ]
2 L o ‘ ;
[=) . s
- : - =
I | I i
| i [
1 i f I
| I
| ; 1 f
I 1 F
| [ I
| I i | |
| 1 i t |
| 3 |
P i : :
1 | ] i I 1
I I ! I |
o S S S et S S S e
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24

Time (hours)



BABSON-EX-COND Type Il 24-hr 2-Year Rainfall=3.20"

Prepared by Sasaki Associates Printed 1/18/2013
HydroCAD® 10.00 s/n 04658 © 2011 HydroCAD Software Solutions LLC Page 10

Summary for Reach 14R: POA #3

Inflow Area = 2.741 ac, 9.15% Impervious, Inflow Depth > 1.33" for 2-Year event
Inflow = 3.56 cfs @ 12.16 hrs, Volume= 0.305 af
Outflow = 3.56cfs @ 12.16 hrs, Volume= 0.305 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Reach 14R: POA #3

Hydrograph
| P P - ; ‘
I I i '
" | |3.56 fs ) = Inflow
: i | ; : : T : ' | = Qutflow
i | I 1 | ] 3 I
] — ] ) i I I
Inflow Area=2.741 ac | 1 |
3. [ 1 | | i |
I | | I 1 |
| 1 [ i
I I ] I i 1
' F i ]
: | : 3 : ! |
— 1 i ]
£ : ' : :
; 2 : A i - s i ~
=) | I | |
e i I I |
T ; i .
1 H I
“ 1 1 1
I 1 1
1- '
! ] ] ]
- I 1 1 1
| 1 H
| I |
| I I
i I i
I & ¢ l
i | ] | F
0 e o e e T S G e
0 1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Time (hours)



BABSON-EX-COND ) Type lll 24-hr 2-Year Rainfall=3.20"

Prepared by Sasaki Associates Printed 1/18/2013
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Summary for Reach 15R: POA #4

Inflow Area = 0.552 ac, 28.48% Impervious, Inflow Depth > 1.61" for 2-Year event
Inflow = 0.92cfs @ 12.13 hrs, Volume= 0.074 af
Qutflow = 092cfs @ 12.13 hrs, Volume= 0.074 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Reach 15R: POA #4

Hydrograph
I o =
i ‘

I:nﬂowArea=_0.§552 jac

Flow (cfs)

1

i

|

| !
g SR LB | w—rrr N e L S -'; T ay T B Ao ] ¥ U S SR R AR D
o 1t 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)
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Prepared by Sasaki Associates Printed 1/18/2013
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Summary for Subcatchment 4S: EX-01

Runoff = 3.23cfs @ 12.23 hrs, Volume= 0.317 af, Depth> 2.80"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=4.70"

Area (sf) CN  Description

% 13,881 98 Brush, Poor, HSG C
% 41,298 77 Paved roads w/curbs & sewers, HSG B
* 3,843 74
59,022 82 Weighted Average
45,141 76.48% Pervious Area
13,881 23.52% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
14.9 100 0.0500 0.11 Sheet Flow, A-B
Woods: Light underbrush n=0.400 P2=3.20"
1.3 270 0.0500 3:35 Shallow Concentrated Flow, B-C
Grassed Waterway Kv=15.0 fps
0.3 180 0.0500 8.79 6.90 Pipe Channel, C-D

12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n=0.015 Concrete sewer w/manholes & inlets

16.5 550 Total

Subcatchment 4S: EX-01

Hydrograph

3} -Type IlI 24 hr--- et
10-Year Ralnfall—4 70"'
Runoff Area—-59 022 sf
Runoff Volume=0.317 af
Runoff Depth>2 80"
Flow Length=550"
Slope=0.0500 */" |
4 Tc=16 5 mm ‘
CN=82 L

Flow (cfs)

I

I

|

I |

| 1
T e T e BRI I KA A S Ly L s s
0o 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)



BABSON-EX-COND

Prepared by Sasaki Associates
HydroCAD® 10.00 s/n 04658 © 2011 HydroCAD Software Solutions LLC

Type Il 24-hr 10-Year Rainfall=4.70"

Printed 1/18/2013
Page 13

Runoff

376 cfs @ 12.25 hrs, Volume=

Summary for Subcatchment 5S: EX-02

0.376 af, Depth> 2.62"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-Year Rainfall=4.70"

Area (sf) CN Description
63,169 77 Brush, Poor, HSG C
11,750 98 Paved roads w/curbs & sewers, HSG C
74,919 80 Weighted Average
63,169 84.32% Pervious Area
11,750 15.68% Impervious Area
Tc Length Slope Velocity Capacity Description
{min) (feet) (f/ft)  (ft/sec) {cfs)
14.9 100 0.0500 0.11 Sheet Flow, A-B
Woods: Light underbrush n=0.400 P2=3.20"
1.4 300 0.0530 3.45 Shallow Concentrated Flow, B-C
Grassed Waterway Kv=15.0fps
0.2 40 0.0250 3.21 Shallow Concentrated Flow, C-D
Paved Kv=20.3 fps
1.1 430 0.0500 6.71 2.34 Pipe Channel, D-E
8.0" Round Area= 0.3 sf Perim=2.1" r=0.17'
n= 0.015 Concrete sewer w/manholes & inlets
17.6 870 Total
Subcatchment 5S: EX-02
Hydrograph
4—_"5___:___.__"_"'| st ‘ i S g TR m‘.._. (PGt et = ‘ L

Type Il 24- hr = |
10-Year Rainfall=4.70" e L
Runoff Area=74,919 sf - E
| Runoff Vqu'rne=0 376 af
| Runoff Depth>2.62"
Flow Length 870'

Flow (cfs)

'CN—BO

Tc—176m|n ‘ »

!
t
1
3 4 5

9 10

11

AGARA Nasan
12 13

Time (hours)

S
17 18

BABAARARA
19 20 21

o
22 23 24



BABSON-EX-COND Type lll 24-hr 10-Year Rainfall=4.70"

Prepared by Sasaki Associates Printed 1/18/2013
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Summary for Subcatchment 6S: EX-03

Runoff = 6.89cfs @ 12.16 hrs, Volume= 0.580 af, Depth> 2.54"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=4.70"

Area (sf) CN  Description

108,461 77 Brush, Poor, HSG C
10,929 98 Paved roads w/curbs & sewers, HSG C

119,390 79  Weighted Average

108,461 90.85% Pervious Area
10,929 9.15% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) {feet) (ft/it)  (ft/sec) (cfs)
9.9 100 0.0500 0.17 Sheet Flow, A-B
Grass: Dense n=0.240 P2=3.20"
1.0 640 0.5500 11.12 Shallow Concentrated Flow, A-B

Grassed Waterway Kv= 15.0 fps

10.9 740 Total

Subcatchment 6S: EX-03

Hydrograph
:TypeIII24hr§ | ; | | HEREEE
1 10-Year Rainfall=4. 70" '

.| Runoff Area=119,390'sf || = '
Runoff Vqlume-O 580 af
Runoff Depth>2.54" @
Flow Length 740' -
Tc-—10 9 min. .

Flow (cfs)
o~

w
[

I

I

I 1

| ;
ey : . o e e e A e T e
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)
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Summary for Subcatchment 7S: EX-04

Runoff = 1.68cfs @ 12.12 hrs, Volume= " 0.133 af, Depth> 2.90"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=4.70"

Area (sf) CN Description

* 17,208 77
* 6,853 98
24,061 83 Weighted Average
17,208 71.52% Pervious Area
6,853 28.48% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/it)  (ft/sec) (cfs)
8.4 100 0.0750 0.20 Sheet Flow, A-B
Grass: Dense n=0.240 P2=3.20"
0.1 90 0.5500 1112 Shallow Concentrated Flow, B-C
Grassed Waterway Kv=15.0 fps
0.3 190 0.0500 10.14 7.97 Pipe Channel, C-D

12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n= 0.013 Corrugated PE, smooth interior

8.8 380 Total

Subcatchment 7S: EX-04

Hydrograph
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10-Year Rainfall=4.70" AR
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BABSON-EX-COND Type Il 24-hr 10-Year Rainfall=4.70"

Prepared by Sasaki Associates Printed 1/18/2013
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Summary for Reach 12R: POA #1

Inflow Area = 1.355 ac, 23.52% Impervious, Inflow Depth > 2.80" for 10-Year event
Inflow = 3.23cfs @ 12.23 hrs, Volume= 0.317 af
Outflow = 3.23cfs @ 12.23 hrs, Volume= 0.317 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Reach 12R: POA #1

Hydrograph
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Prepared by Sasaki Associates Printed 1/18/2013
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Summary for Reach 13R: POA #2

Inflow Area = 1.720 ac, 15.68% Impervious, Inflow Depth > 2.62" for 10-Year event
Inflow = 3.76cfs @ 12.25 hrs, Volume= 0.376 af
Qutflow = 3.76cfs @ 12.25 hrs, Volume= 0.376 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Reach 13R: POA #2

Hydrograph
4 i i | L i i
Fompel o LN EE T i e ‘ pig s
b i i | | : : L‘: _i I : : = Qutflow
1 | I ] i I i I |
I iy PN T [} 1 |
Inflow Area=1.720 ac i
A T L
3 i i = : [} 1 i
| : : ' :
| | :
—_— I f
&8 \ |
A E | |
| | 1 |
g Bf- ‘
- | ! | i
'
oo ‘ 1 :
| | | |
1 f | I |
b | f |
N ; : i : : ‘
1 |
- 1 o] ‘
i i 1 |
i | i |
| I 1 | |
| ; ; | :
| i 1 | 1
! : L i 1 1
O~ Frerery "r=°>"|"r': 4 ~;~~— L LR | T Y ;"f':"“;"-n-“ ;= T T T Y U ¥
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 18 16 17 18 19 20 21 22 23 24

Time (hours)



BABSON-EX-COND Type lll 24-hr 10-Year Rainfall=4.70"

Prepared by Sasaki Associates Printed 1/18/2013
HydroCAD® 10.00 s/n 04658 © 2011 HydroCAD Software Solutions LLC Page 18

Summary for Reach 14R: POA #3

Inflow Area = 2.741 ac, 9.15% Impervious, Inflow Depth > 2.54" for 10-Year event
Inflow = 6.89cfs @ 12.16 hrs, Volume= 0.580 af
Outflow = 6.89cfs @ 12.16 hrs, Volume= 0.580 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Reach 14R: POA #3

Hydrograph
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Summary for Reach 15R: POA #4

Inflow Area = 0.552 ac, 28.48% Impervious, Inflow Depth > 2.90" for 10-Year event
Inflow = 1.68cfs @ 12.12 hrs, Volume= 0.133 af
Quiflow = 1.68cfs @ 12.12 hrs, Volume= 0.133 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Reach 15R: POA #4

Hydrograph
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Summary for Subcatchment 4S: EX-01

Runoff = 4.06cfs @ 12.22 hrs, Volume= 0.397 af, Depth> 3.52"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Rainfall=5.50"

Area (sf) CN Description

* 13,881 98 Brush, Poor, HSG C
Es 41,298 77 Paved roads w/curbs & sewers, HSG B
x 3,843 74
59,022 82 Weighted Average
45,141 76.48% Pervious Area
13,881 23.52% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14.9 100 0.0500 0.1 Sheet Flow, A-B
Woods: Light underbrush n= 0.400 P2=3.20"
1.3 270 0.0500 3.35 Shallow Concentrated Flow, B-C
Grassed Waterway Kv= 15.0 fps
0.3 180 0.0500 8.79 6.90 Pipe Channel, C-D

12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n=0.015 Concrete sewer w/manholes & inlets

16.5 550 Total

Subcatchment 4S: EX-01

Hydrograph
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Summary for Subcatchment 5S: EX-02

Runoff = 475cfs @ 12.24 hrs, Volume= 0.476 af, Depth> 3.32"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Rainfall=5.50"

Area (sf) CN Description

63,169 77 Brush, Poor, HSG C

11,750 98 Paved roads w/curbs & sewers, HSG C
74,919 80 Weighted Average

63,169 84.32% Pervious Area

11,750 15.68% Impervious Area

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

14.9 100 0.0500 0.1 Sheet Flow, A-B
Woods: Light underbrush n=0.400 P2=3.20"
1.4 300 0.0530 3.45 Shallow Concentrated Flow, B-C
Grassed Waterway Kv= 15.0 fps
0.2 40 0.0250 3.21 Shallow Concentrated Flow, C-D
Paved Kv=20.3 fps
1.1 430 0.0500 6.71 2.34 Pipe Channel, D-E

8.0" Round Area= 0.3 sf Perim=2.1" r=0.17"
n=0.015 Concrete sewer w/manholes & inlets

17.6 870 Total

Subcatchment 5S: EX-02

Hydrograph
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Summary for Subcatchment 6S: EX-03

Runoff = - 8.76 cfs @ 12.15 hrs, Volume= 0.738 af, Depth> 3.23"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Rainfall=5.50"

Area (sf) CN Description
108,461 77 Brush, Poor, HSG C
10,929 98 Paved roads w/curbs & sewers, HSG C

119,390 79 Weighted Average

108,461 90.85% Pervious Area
10,929 9.15% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.9 100 0.0500 0.17 Sheet Flow, A-B
Grass: Dense n=0.240 P2=3.20"
1.0 640 0.5500 11.12 Shallow Concentrated Flow, A-B

Grassed Waterway Kv=15.0 fps

10.9 740 Total

Subcatchment 6S: EX-03

Hydrograph
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Type Il 24-hr 25-Year Rainfall=5.50"
Printed 1/18/2013

Page 23

Runoff

Summary for Subcatchment 7S: EX-04

= 209cfs @ 12.12 hrs, Volume=

0.167 af, Depth> 3.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Rainfall=5.50"

Area (sf) CN Description
g 17,208 77
i 6,853 98
24,061 83 Weighted Average
17,208 71.52% Pervious Area
6,853 28.48% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.4 100 0.0750 0.20 Sheet Flow, A-B
Grass: Dense n=0.240 P2=3.20"
0.1 90 0.5500 11.12 Shallow Concentrated Flow, B-C
Grassed Waterway Kv= 15.0 fps
0.3 190 0.0500 10.14 7.97 Pipe Channel, C-D
12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n= 0.013 Corrugated PE, smooth interior
8.8 380 Total
Subcatchment 7S: EX-04
Hydrograph
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Summary for Reach 12R: POA #1

Inflow Area = 1.355 ac, 23.52% Impervious, Inflow Depth > 3.52" for 25-Year event
Inflow = 406 cfs @ 12.22 hrs, Volume= 0.397 af
Outflow = 4.06 cfs @ 12.22 hrs, Volume= 0.397 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs

Reach 12R: POA #1
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Summary for Reach 13R: POA #2

Inflow Area = 1.720 ac, 15.68% Impervious, Inflow Depth > 3.32" for 25-Year event
Inflow = 4.75cfs @ 12.24 hrs, Volume= 0.476 af
Qutflow = 475cfs @ 12.24 hrs, Volume= 0.476 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Reach 13R: POA #2
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Summary for Reach 14R: POA #3

Inflow Area = 2741 ac, 9.15% Impervious, Inflow Depth > 3.23" for 25-Year event
Inflow = 8.76 cfs @ 12.15 hrs, Volume= 0.738 af
Qutflow = 8.76 cfs @ 12.15 hrs, Volume= 0.738 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Reach 14R: POA #3

Hydrograph
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Summary for Reach 15R: POA #4

Inflow Area = 0.552 ac, 28.48% Impervious, Inflow Depth > 3.63" for 25-Year event
Inflow = 209cfs @ 12.12 hrs, Volume= 0.167 af
Outflow = 209cfs @ 12.12 hrs, Volume= 0.167 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Reach 15R: POA #4

Hydrograph
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Summary for Subcatchment 4S: EX-01

Runoff = 530cfs @ 12.22 hrs, Volume= 0.522 af, Depth> 4.62"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-Year Rainfall=6.70"

Area (sf) CN Description

* 13,881 98 Brush, Poor, HSG C :
* . 41,298 77 Paved roads w/curbs & sewers, HSG B
* 3,843 74
59,022 82 Weighted Average
45,141 76.48% Pervious Area
13,881 23.52% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ftift)  (ft/sec) (cfs)
14.9 100 0.0500 0.11 Sheet Flow, A-B
Woods: Light underbrush n=0.400 P2=3.20"
1.3 270 0.0500 3.35 Shallow Concentrated Flow, B-C
Grassed Waterway Kv=15.0 fps
0.3 180 0.0500 8.79 6.90 Pipe Channel, C-D

12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n=0.015 Concrete sewer w/manholes & inlets

16.5 550 Total

Subcatchment 4S: EX-01

Hydrograph
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Summary for Subcatchment 5S: EX-02

Runoff =

6.27 cfs @ 12.24 hrs, Volume=

0.631 af, Depth> 4.41"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Type lll 24-hr 100-Year Rainfall=6.70"

Area (sf) CN Description

Paved roads w/curbs & sewers, HSG C

63,169 77 Brush, Poor, HSG C
11,750 98

74,919 80 Weighted Average
63,169 84.32% Pervious Area

11,750 15.68% Impervious Area
Tc Length  Slope Velocity Capacity Description
{min)  (feet) (ft/ft)  (ft/sec) (cfs)
14.9 100 0.0500 0.11 Sheet Flow, A-B

Woods: Light underbrush n=0.400 P2=3.20"

1.4 300 0.0530 3.45 Shallow Concentrated Flow, B-C
Grassed Waterway Kv=15.0 fps

0.2 40 0.0250 3.21 Shallow Concentrated Flow, C-D
Paved Kv=20.3 fps

1.1 430 0.0500 6.71 2.34 Pipe Channel, D-E
8.0" Round Area= 0.3 sf Perim=2.1" r=0.17"
n=0.015 Concrete sewer w/manholes & inlets

17.6 870 Total

Subcatchment 5S: EX-02

Hydrograph
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Summary for Subcatchment 6S: EX-03

Runoff = 11.62cfs @ 12.15 hrs, Volume= 0.983 af, Depth> 4.30"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=6.70"

Area (sf) CN  Description
108,461 77 Brush, Poor, HSG C
10,929 98 Paved roads w/curbs & sewers, HSG C

119,390 79 Weighted Average

108,461 90.85% Pervious Area
10,929 9.15% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
9.9 100 0.0500 017 Sheet Flow, A-B
Grass: Dense n=0.240 P2=3.20"
1.0 640 0.5500 11.12 Shallow Concentrated Flow, A-B

Grassed Waterway Kv= 15.0 fps

10.9 740 Total

Subcatchment 6S: EX-03
Hydrograph
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Summary for Subcatchment 7S: EX-04

Runoff = 271cfs@ 12.12 hrs, Volume= 0.218 af, Depth> 4.74"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type [l 24-hr 100-Year Rainfall=6.70"

Area (sf) CN Description

* 17,208 77
A 6,853 98
24,061 83 Weighted Average
17,208 71.52% Pervious Area
6,853 28.48% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.4 100 0.0750 0.20 Sheet Flow, A-B
Grass: Dense n=0.240 P2=3.20"
0.1 90 0.5500 11.12 Shallow Concentrated Flow, B-C
Grassed Waterway Kv= 15.0 fps
0.3 190 0.0500 10.14 7.97 Pipe Channel, C-D

12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n=0.013 Corrugated PE, smooth interior

8.8 380 Total

Subcatchment 7S: EX-04
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Summary for Reach 12R: POA #1

Inflow Area = 1.355 ac, 23.52% Impervious, Inflow Depth > 4.62" for 100-Year event
Inflow = 530cfs @ 12.22 hrs, Volume= 0.522 af
Outflow = 530cfs @ 12.22 hrs, Volume= 0.522 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Reach 12R: POA #1
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Summary for Reach 13R: POA #2

Inflow Area = 1.720 ac, 15.68% Impervious, Inflow Depth> 4.41" for 100-Year event
Inflow = 6.27 cfs @ 12.24 hrs, Volume= 0.631 af
Outflow = 6.27 cfs @ 12.24 hrs, Volume= 0.631 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Reach 13R: POA #2
Hydrograph

6.27 cfs

= Inflow
= Qutflow

: Inflow zArea=1 720 ac

Flow (cfs)

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)

[ P
o
]
oM - - - - -
w0



BABSON-EX-COND Type Il 24-hr 100-Year Rainfall=6.70"

Prepared by Sasaki Associates Printed 1/18/2013
HydroCAD® 10.00 s/n 04658 © 2011 HydroCAD Software Solutions LLC Page 34

Summary for Reach 14R: POA #3

2.741 ac, 9.15% Impervious, Inflow Depth > 4.30" for 100-Year event

Inflow Area =
Inflow = 11.62cfs @ 12.15 hrs, Volume= 0.983 af
Outflow = 11.62cfs @ 12.15 hrs, Volume= 0.983 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Reach 14R: POA #3
Hydrograph
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Summary for Reach 15R: POA #4

Inflow Area = 0.552 ac, 28.48% Impervious, Inflow Depth > 4.74" for 100-Year event
Inflow = 271cfs@ 12.12 hrs, Volume= 0.218 af
Outflow = 271cfs @ 12.12 hrs, Volume= 0.218 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Reach 15R: POA #4
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