





Soil Survey of Essex County, Massachusetts, Southern Part

Salem Expansion WM Soil Map

Map Unit Legend Summary

Essex County, Massachusetts, Southern Part

Map Unit Symbol ~ Map Unit Name Acres in AOI Percent of AOI
53A Freetown muck, ponded, 0 to 1 1.8 1.4
percent slopes
73A Whitman loam, 0 to 3 percent 0.6 0.5
slopes, extremely stony
= 102C : Chatfield-Hollis-Rock outcrop 53.7 40.7
B complex, 3 to 15 percent slopes
v 102E Chatfield-Hollis-Rock outcrop 375 284
complex, 15 to 35 percent slopes
316B Scituate fine sandy loam, 3 to 8 0.0 0.0
percent slopes, very stony
v 317B Scituate fine sandy loam, 3 to 8 8.9 6.7
percent slopes, extremely stony
v 602 Urban land 15.6 1.9
622C Paxton-Urban land complex, 1.5 5.7
sloping
v 651 Udorthents, smoothed 1.4 1.1
v 652 Udorthents, refuse substratum 4.8 3.7

USDA Natural Resources
Z Conservation Service

National Cooperative Soil Survey

Web Soil Survey 1.1
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APPENDIX C
PRE-DEVELOPMENT AND POST-DEVELOPMENT WATERSHED MAPS
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APPENDIX D
STORMWATER ATTENUATION CALCULATIONS



Existing WM to Highland EXISTING West of WM
t

EXISTING at Highland
Ave

WM Roof  Propoged West To

Basin
Detition . Proposed West of WM
~—
Proposed YWM to ™~
Highland\St N
ipes thru WM A TPW
PROPOSED West of
WM
PROPOSED at
Highfand Ave

Drainage Diagram for Salem Pre Post WM only
Prepared by Bohler Engineering 11/11/2009
HydroCAD® 8.00 s/n 002612 © 2006 HydroCAD Software Solutions LLG




Salem Pre Post WM onl Type Il 24-hr 2-Year Rainfall=3.10"
y

Prepared by Bohler Engineering Page 2
HydroCAD® 8.00 s/n 002612 @ 2006 HydroCAD Software Solutions LLC 11/11/2009

Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment EWM: Existing WM to Highland St Runoff Area=15.390 ac  Runoff Depth=1.67"
Flow Length=350' Tc=17.5min CN=85 Runoff=21.39 cfs 2.145 af

Subcatchment PRF: WM Roof Runoff Area=3.490 ac Runoff Depth=2.87"
Tc=6.0 min CN=98 Runoff=10.25 cfs 0.834 af

Subcatchment PW1: Proposed West of WM Runoff Area=4.810 ac  Runoff Depth=0.92"
Flow Length=485' Te=10.1 min CN=73 Runoff=4.14 cfs 0.369 af

Subcatchment PWB: Proposed West To Basin Runoff Area=1.630 ac Runoff Depth=1.53"
Flow Length=230' Tc=7.9 min CN=83 Runoff=2.69 cfs 0.207 af

Subcatchment PWM: Proposed WM to Highland St Runoff Area=12.610 ac Runoff Depth=1.81"
Flow Length=160' Tc=17.0 min CN=88 Runoff=20.17 cfs 2.004 af

Subcatchment TEW: EXISTING West of WM Runoff Area=7.310 ac Runoff Depth=0.87"
Flow Length=485' Tc=10.1 min CN=72 Runoff=5.85 cfs 0.529 af

Reach RP: Pipes thru WM Avg. Depth=0.38' Max Vel=3.55 fps Inflow=1.24 cfs 0.848 af
D=18.0" n=0.013 L=1,100.0' $=0.0072 '/ Capacity=8.93 cfs Outflow=1.23 cfs 0.848 af

Reach TE3: EXISTING at Highland Ave inflow=21.39 cfs 2.145 af
Outflow=21.39 cfs 2.145 af

Reach TP3: PROPOSED at Highland Ave Inflow=21.14 cfs 2.852 af
Outflow=21.14 cfs 2.852 af

Reach TPW: PROPQSED West of WM Inflow=4.15 cfs 0.439 af
Qutflow=4.15 cfs 0.439 af

Pond DT: Detention Peak Elev=126.46' Storage=24,562 cf Inflow=12.84 cfs 1.042 af
Primary=1.24 cfs 0.848 af Secondary=0.63 cfs 0.071 af Ouiflow=1.87 cfs 0.919 af

Total Runoff Area = 45.240 ac Runoff Volume = 6.088 af Average Runoff Depth = 1.61"
51.30% Pervious Area = 23.210 ac  48.70% Impervious Area = 22.030 ac



Salem Pre Post WM only Type lli 24-hr 2-Year Rainfall=3.10"

Prepared by Bohler Engineering Page 3
HydroCAD® 8.00 s/n 002612 © 2006 HydroCAD Software Solutions LLC 11/11/2009

Subcatchment EWM: Existing WM to Highland St

Runoff = 21.39cfs @ 12.25 hrs, Volume= 2.145 af, Depth= 1.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type il 24-hr 2-Year Rainfall=3.10"

Area {ac) CN __ Description
8.600 98 Paved parking & roofs
5.770 70 Woods, Good, HSG C
0.680 65 Brush, Good, HSG C
0.340 61 >75% Grass cover, Good, HSG B
15.300 85 Woeighted Average
6.790 Pervious Area
8.600 impervious Area

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

8.7 50 0.0500 0.10 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.10"
0.2 40 0.0750 4.41 Shallow Concentrated Fiow,
Unpaved Kv=16.1fps
0.2 160 0.4400 10.68 Shallow Concentrated Flow,
Unpaved Kv=16.1fps
0.4 100 0.0350 3.80 Shallow Concentrated Flow,
Paved Kv=20.3fps
8.0 Direct Entry, Time in pipes to Highland St.

17.5 350 Total
Subcatchment PRF: WM Roof

Runoff = 10.25¢fs @ 12.09 hrs, Volume= 0.834 af, Depth= 2.87"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type il 24-hr 2-Year Rainfali=3.10"

Area {ac) CN  Description
3.490 98 Paved parking & roofs
3.490 Impervious Area

Tec Length Slope Velocity Capacity Description
(min}  (feet) (fi/fty  (ft/sec) (cfs)
6.0 Direct Entry, Min. Allowable
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Subcatchment PW1: Proposed West of WM

Runoff = 414cfs @ 12.16 hrs, Volume= 0.369 af, Depth= 0.92"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.10"

Area (ac) CN Description
0.450 98 Paved parking & roofs
4360 70 Woods, Good, HSG C
4.810 73 Woeighted Average
4.360 Pervious Area
0.450 Impervious Area

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

8.7 50 0.0500 0.10 Sheet Flow,

Woods: Light underbrush n=0.400 P2=3.10"
09 385 0.1900 7.02 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps
0.5 50 0.0100 1.61 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps

10.1 485 Total
Subcatchment PWB: Proposed West To Basin

Runoff = 2.69cfs @ 12.12 hrs, Volume= 0.207 af, Depth= 1.53"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type !l 24-hr 2-Year Rainfall=3.10"

Area (ac) CN  Description
0.850 70 Woods, Good, HSG C
0.450 98 Det Basin Surface
0.330 98 Ledge surface
1.630 83 Weighted Average
0.850 Pervious Area
0.780 Impervious Area

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

7.6 50 0.0700 0.1 Sheet Flow,
Woods: Light underbrush n=0.400 P2Z=3.10"
0.3 180 0.3500 9.52 Shallow Concentrated Flow,

Unpaved Kv=16.11ps

7.9 230 Total
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Subcatchment PWM: Proposed WM to Highland St

Runoff = 2017 cfs @ 12.23 hrs, Volume= 2.004 af, Depth= 1.91"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type lil 24-hr 2-Year Rainfall=3.10"

Area (ac) CN Description
7.550 98 Paved parking & roofs
0.710 98 Proposed Exposed ledge
0.600 61 >75% Grass cover, Good, HSG B
3.750 70 Woods, Good, HSG C
12.610 88 Weighted Average
4.350 Pervious Area
8.260 Impervious Area

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

8.7 50 0.0500 0.10 Sheet Flow,
Woods: Light underbrush n= 0.400 P2=3.10"

0.1 60 0.6000 15.72 Shallow Concentrated Flow, Down ledge face
Paved Kv=20.3 fps

0.2 50 0.0300 3.52 Shallow Concentrated Flow, Paved area to CB
Paved Kv=20.3fps

8.0 Direct Entry, Time in pipes to Highland St

17.0 160 Total
Subcatchment TEW: EXISTING West of WM

Runoff = 585cfs @ 12.16 hrs, Volume= 0.529 af, Depth= 0.87"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.10"

Area (ac) CN  Description

6.860 70  Woods, Good, HSG C
0.450 98 Paved parking & roofs

7.310 72 Weighted Average

6.860 Pervious Area
0.450 Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  {feet) (ft/ft)  (fi/sec) (cfs)
8.7 50 0.0500 0.10 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.10"
09 385 0.1900 7.02 Shallow Concentrated Flow,
Unpaved Kv=16.1fps
0.5 50 0.0100 1.61 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps

10.1 485 Total
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Reach RP: Pipes thru WM

Inflow Area = 5.120 ac, Inflow Depth > 1.99" for 2-Year event
Inflow = 1.24cfs @ 12.62 hrs, Volume= 0.848 af
Qutflow = 1.23cfs @ 12.80 hrs, Volume= 0.848 af, Atten= 0%, Lag=10.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.55 fps, Min. Travel Time= 5.2 min
Avg. Velocity = 2.08 fps, Avg. Travel Time= 8.8 min

Peak Storage= 383 c¢f @ 12.71 hrs, Average Depth at Peak Storage= 0.38'
Bank-Full Depth= 1.50", Capacity at Bank-Full= 8.93 cfs

18.0" Diameter Pipe, n=0.013 Concrete pipe, straight & clean
Length= 1,100.0' Slope= 0.0072 "/
Inlet invert= 122.00', Outlet Invert= 114.05'

Reach TE3: EXISTING at Highland Ave

Inflow Area = 15.390 ac, Inflow Depth = 1.87" for 2-Year event
inflow = 21.39cfs @ 12.25 hrs, Volume= 2.145 af
QOutflow = 21.39cfs @ 12.25 hrs, Volume= 2.145 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Reach TP3: PROPOSED at Highland Ave

Inflow Area = 17.730 ac, Inflow Depth > 1.93" for 2-Year event
Inflow = 2114 cfs @ 12.24 hrs, Volume= 2.852 af
Cutflow = 21.14cfs @ 12.24 hrs, Volume= 2.852 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Reach TPW: PROPOSED West of WM

Inflow Area = 4.810 ac, Inflow Depth = 1.10" for 2-Year event
inflow = 4.15c¢cfs @ 12.16 hrs, Volume= 0.439 af
Outflow = 4.15cfs @ 12.16 hrs, Volume= 0.439 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
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Pond DT: Detention

inflow Area = 5.120 ac, Inflow Depth = 2.44" for 2-Year gvent

Inflow = 12.84cfs @ 12.09 hrs, Volume= 1.042 af

Outflow = 1.87cfs @ 12.62 hrs, Volume= 0.919 af, Atten= 85%, Lag= 31.6 min
Primary = 1.24 cfs @ 12.62 hrs, Volume= 0.848 af

Secondary = 0.63cfs @ 12.62 hrs, Volume= 0.071 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 126.468' @ 12.62 hrs Surf.Area= 12,560 sf Storage= 24,562 cf

Plug-Flow detention time= 270.4 min calculated for 0.918 af (88% of inflow)
Center-of-Mass det. time=216.1 min { 988.9- 772.8)

Volume Invert Avail.Storage Storage Description
#1 123.00' 74,500 cf Custom Stage Data (Prismatic) Listed below {Recalc)
Elevation Surf.Area Inc.Store Cum.Store
{feel) {sq-ft) (cubic-feet) (cubic-feet)
123.00 0 0 0
124.00 4,613 2,307 2,307
125.00 8,351 6,482 8,789
126.00 11,921 10,136 18,925
127.00 13,309 12,615 31,540
128.00 14,755 14,032 45,572
129.00 20,866 17,811 63,382
129.50 23,606 11,118 74,500
Device Routing Invert  Qutlet Devices
#1  Primary 124.22' 18.0" x 100.0' long Culvert RCP, groove end w/headwall, Ke= 0.200
Cutlet Invert= 123.47' 5= 0.0075"" Cc=0.900 n=0.013
#2  Device 1 124.50' 6.0" Vert. Orifice/Grate C= 0.600
#3  Device 1 127.80' 15.0" Vert. Orifice/Grate C= 0.600
#4  Device 1 128.50' 2.00' x 2.00' Horiz. Orifice/Grate  Limited to weir flow C= 0.600

#5  Secondary 128.30' 10.0'long x 12.0' 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) 2.57 2.62 2.70 2.67 2.66 2.67 2.66 2.64

#6  Secondary 126.00' 12.0" x 100.0' long Culvert CPP, projecting, no headwall, Ke= 0.900
Outlet Invert= 125.50' S=0.0050'" Cc=0.900 n=0.012

Primary OutFlow Max=1.24 cfs @ 12.62 hrs HW=126.46" (Free Discharge}
1=Culvert (Passes 1.24 cfs of 9.95 cfs potential flow)
2=Orifice/Grate (Orifice Controls 1.24 cfs @ 6.30 fps)
3=Orifice/Grate { Controls 0.00 cfs)
(

=Orifice/Grate ( Controls 0.00 cfs)

=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

fecondary OutFlow Max=0.63 cfs @ 12.62 hrs HW=126.46' (Free Discharge)
=Culvert (Barrel Controls 0.63 cfs @ 2.63 fps)
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Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment EWM: Existing WM to Highland St Runoff Area=15.390 ac Runoff Depth=2.91"
Flow Length=350' Tc=17.5 min CN=85 Runoff=37.08 cfs 3.731 af

Subcatchment PRF: WM Roof Runoff Area=3.490 ac Runoff Depth=4.26"
Te=6.0 min CN=98 Runoff=14.98 cfs 1.240 af

Subcatchment PW1: Proposed West of WM Runoff Area=4.810 ac Runoff Depth=1.90"
Flow Length=485' Tc=10.1 min CN=73 Runoff=9.07 cfs 0.760 af

Subcatchment PWB: Proposed West To Basin Runoff Area=1.630 ac Runoff Depth=2.73"
Flow Length=230' Tc=7.9 min CN=83 Runoff=4.81 cfs 0.370 af

Subcatchment PWM: Proposed WM to Highland St Runoff Area=12.610 ac Runoff Depth=3.20"
Flow Length=160' Tc=17.0min CN=88 Runoff=33.39 cfs 3.359 af

Subcatchment TEW: EXISTING West of WM Runoff Area=7.310 ac Runoff Depth=1.82"
Flow Length=485' Tc=10.1 min CN=72 Runoff=13.17 cfs 1.108 af

Reach RP: Pipes thru WM Avg. Depth=0.41' Max Vel=3.74 fps inflow=1.48 cfs 1.110 af
D=18.0" n=0.013 L=1,100.0' $=0.0072'/ Capacity=8.93 cfs Outflow=1.48 cfs 1.110 af

Reach TE3: EXISTING at Highland Ave Inflow=37.08 cfs 3.731 af
Qutflow=37.08 cfs 3.731 af

Reach TP3: PROPOSED at Highland Ave Inflow=34.62 cfs 4.468 af
Outflow=34.62 cfs 4.468 af

Reach TPW: PROPOSED West of WM Inflow=10.59 cfs 1.137 af
Qutflow=10.59 cfs 1.137 af

Pond DT: Detention Peak Elev=127.21" Storage=34,426 cf Inflow=19.65 cfs 1.610 af
Primary=1.48 cfs 1.110 af Secondary=2.52 cfs 0.377 af Outflow=4.01 cfs 1.487 af

Total Runoff Area = 45.240 ac Runoff Volume = 10.569 af Average Runoff Depth = 2.80"
51.30% Pervious Area = 23.210 ac  48.70% Impervious Area = 22.030 ac
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Subcatchment EWM: Existing WM to Highland St

Runoff = 37.08cfs @ 12.24 hrs, Volume= 3.731 af, Depth= 2.91"

Runoff by SCS TR-20 method, UH=SCS, Time Span=0.00-36.00 hrs, dt= 0.05 hrs
Type |ll 24-hr 10-Year Rainfall=4.50"

Area (ac) CN  Description
8600 98 Paved parking & roofs
5770 70 Woods, Good, HSG C
0.680 65 Brush, Good, HSG C
0.340 61 >75% Grass cover, Good, HSG B
15.380 85 Weighted Average
6.790 Pervious Area
8.600 tmpervious Area

Tc Length Slope Velocity Capacity Description
(min}  (fest) {ft/ity  (ft/sec) {cfs)

8.7 50 0.0500 0.10 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.10"
0.2 40 0.0750 4.41 Shallow Concentrated Flow,
Unpaved Kv=16.1fps
0.2 160 0.4400 10.68 Shallow Concentrated Flow,
Unpaved Kv=16.1fps
0.4 100 0.0350 3.80 Shallow Concentrated Flow,
Paved Kv=20.31ps
B.0 Direct Entry, Time in pipes to Highland St.

17.5 350 Total

Subcatchment PRF: WM Roof

Runoff = 14.98 cfs @ 12.09 hrs, Volume= 1.240 af, Depth= 4.26"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainiall=4.50"

Area (ac) CN__ Description
3.490 98 Paved parking & roofs
3.490 Impervious Area

Tc Length Slope Velocity Capacity Description
{min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Min. Allowable
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Subcatchment PW1: Proposed West of WM

Runoff = 807 cfs @ 12.15 hrs, Volume= 0.760 af, Depth= 1.90"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=4.50"

Area {ac) (CN Description
0.450 98 Paved parking & roofs
4360 70 Woods, Good, HSG C
4810 73 Weighted Average
4.360 Pervious Area
0.450 Impervious Area

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

8.7 50 0.0500 0.10 Sheet Flow,

Woods: Light underbrush n= 0.400 P2=3.10"
0.9 385 0.1900 7.02 Shaliow Concentrated Flow,

Unpaved Kv=16.1fps
0.5 50 0.0100 1.61 Shatlow Concentrated Fiow,

Unpaved Kv=16.1fps

10.1 485 Total
Subcatchment PWB: Proposed West To Basin

Runoff = 4.81cfls @ 12.11 hrs, Volume= 0.370 af, Depth= 2.73"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type HI 24-hr 10-Year Rainfall=4.50"

Area (ac) CN  Description
0850 70 Woods, Good, HSG C
0.450 98 Det Basin Surface
0.330 98 Ledge surface
1.630 83 Weighted Average

0.850 Pervious Area
0.780 Impervious Area
Tc Length Slope Velocity Capacity Desecription
(min)  (feet) (ft/t)  (ft/sec) (cfs)
7.6 50 0.0700 0.11 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.10"
0.3 180 0.3500 g.52 Shallow Concentrated Flow,

Unpaved Kv=16.1fps

7.9 230 Total



Salem Pre Post WM only Type Il 24-hr 10-Year Rainfall=4.50"

Prepared by Bohler Engineering Page 11
HydroCAD® 8.00 s/n 002612 © 2006 HydroCAD Software Solutions LLC 11/11/2009

Subcatchment PWM: Proposed WM to Highland St

Runoff = 33.39cfs @ 12.23 hrs, Volume= 3.359 af, Depth= 3.20"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type I 24-hr 10-Year Rainfall=4.50"

Area (ac) CN__ Description
7.550 98 Paved parking & roofs
0.710 98 Proposed Exposed ledge
0.600 61 >75% Grass cover, Good, HSG B
3.750 70 Woods, Good, HSG C
12.610 88 Weighted Average
4,350 Pervious Area
8.260 Impervious Area

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

8.7 50 0.0500 0.10 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.10"

0.1 60 0.6000 15.72 Shallow Concentrated Flow, Down ledge face
Paved Kv=20.3fps

0.2 50 0.0300 3.52 Shallow Concentrated Flow, Paved area to CB
Paved Kv=20.3fps

B.0 Direct Entry, Time in pipes to Highland St

17.0 160 Total
Subcatchment TEW: EXISTING West of WM

Runoff = 13.17 cfs @ 12.15 hrs, Volume= 1.109 af, Depth= 1.82"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=4.50"

Area{(ac) CN Description
6.860 70 Woods, Good, HSG C
0.450 98 Paved parking & roofs
7.310 72 Weighted Average
6.860 Pervious Area
0.450 impervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet} (ft/ft)  (ft/sec) {cfs)
B.7 50 0.0500 0.10 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.10"
0.9 385 0.1900 7.02 Shallow Concentrated Flow,
Unpaved Kv=16.1fps
0.5 50 0.0100 1.61 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps

10.1 485 Total
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Reach RP: Pipes thru WM

Inflow Area = 5.120 ac, Inflow Depth > 2.60" for 10-Year event
Inflow = 1.48 cfs @ 12.53 hrs, Volume= 1.110 af
Qutflow = 1.48cfs @ 12.68 hrs, Volume= 1.110 af, Atten= 0%, Lag= 8.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt=0.05 hrs
Max. Velocity= 3.74 fps, Min. Travel Time= 4.9 min
Avg. Velocity = 2.27 fps, Avg. Travel Time= 8.1 min

Peak Storage= 436 c¢f @ 12.59 hrs, Average Depth at Peak Storage= 0.41'
Bank-Full Depth= 1.50', Capacity at Bank-Full= 8.93 cfs

18.0" Diameter Pipe, n=0.013 Concrete pipe, straight & clean
Length= 1,100.0' Slope= 0.0072 "/
Inlet Invert= 122.00", Outlet Invert= 114.05'

Reach TE3: EXISTING at Highland Ave

Inflow Area = 15.390 ac, Inflow Depth = 2.91" for 10-Year event
Inflow = 37.08cfs @ 12.24 hrs, Volume= 3.731 af
Qutflow = 37.08cfs @ 12.24 hrs, Volume= 3.731 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Reach TP3: PROPOSED at Highland Ave

Inflow Area = 17.730 ac, Inflow Depth > 3.02" for 10-Year event
Inflow = 3462cfs @ 12.23 hrs, Volume= 4.468 af
Qutflow = 34.62 cfs @ 12.23 hrs, Volume= 4,468 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Reach TPW: PROPOSED West of WM

Inflow Area = 4.810 ac, Inflow Depth = 2.84" for 10-Year event
inflow = 10.59cfs @ 12.16 hrs, Volume= 1.137 af
Outflow = 10.59cfs @ 12.16 hrs, Volume= 1.137 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt=0.05 hrs
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Pond DT: Detention

Inflow Area = 5.120 ac, Inflow Depth = 3.77" for 10-Year event

Inflow = 19.65cfs @ 12.09 hrs, Volume= 1.610 af

Qutflow = 4.01 cfs @ 12.53 hrs, Volume= 1.487 af, Atten=80%, lLag= 26.2 min
Primary = 1.48 cfs @ 12.53 hrs, Volume= 1.110 af

Secondary = 2.52cfs @ 12.53 hrs, Volume= 0.377 af

Routing by Stor-Ind methed, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 127.21' @ 12.53 hrs Surf.Area= 13,619 sf Storage= 34,426 cf

Plug-Flow detention time= 227.1 min calculated for 1.485 af (92% of inflow)
Center-of-Mass det. time= 187.5 min (953.4 - 765.9)

Volume Invert Avail Storage Storage Description
#1 123.00° 74,500 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) {sq-ft) {cubic-feet) {cubic-feet)
123.00 0 0 0
124.00 4,613 2,307 2,307
125.00 8,351 6,482 8,789
126.00 11,921 10,136 18,925
127.00 13,309 12,615 31,540
128.00 14,755 14,032 45,672
129.00 20,866 17,811 63,382
129.50 23,606 11,118 74,500
Device Routing Invert Qutlet Devices
#1  Primary 124.22' 18.0" x 100.0' long Culvert RCP, groove end w/headwall, Ke=0.200
QOutlet Invert= 123.47' S=0.0075" Cc=0.900 n=0.013
#2  Device 1 124.50' 6.0" Vert. Orifice/Grate C= 0.600
#3 Device 1 127.80' 15.0" Vert. Orifice/Grate C=0.600
#4 Device 1 128.50' 2.00' x 2.00' Horiz. Orifice/Grate  Limited to weir flow C= 0.600

#5  Secondary 128.30' 10.0'long x 12.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.80 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.57 2.62 2.70 2.67 2.66 2.67 2.66 2.64

#6  Secondary 126.00' 12.0" x100.0' long Culvert CPP, projecting, no headwall, Ke=0.900
Qutlet Invert= 125.50' S=0.0050"" Cc=0.900 n=0.012

Primary OutFlow Max=1.48 cfs @ 12.53 hrs HW=127.21" (Free Discharge}
1=Culvert (Passes 1.48 cfs of 12.20 cfs potential flow)
2=Qrifice/Grate (Orifice Controls 1.48 cfs @ 7.56 fps)
3=0rifice/Grate ( Controls 0.00 cfs)
=Orifice/Grate ( Controls 0.00 cfs)

=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

%econdary OutFlow Max=2.52 cfs @ 12.53 hrs HW=127.21" (Free Discharge)
=Culvert (Inlet Controls 2.52 cfs @ 3.21 fps)
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Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment EWM: Existing WM to Highland St Runoff Area=15.390 ac Runoff Depth=3.74"
Flow Length=350' Tc=17.5min CN=85 Runoff=47.35 cfs 4.796 af

Subcatchment PRF: WM Roof Runoff Area=3.490 ac Runoff Depth=5.16"
Tc=6.0 min CN=98 Runoff=18.02 cfs 1.501 af

Subcatchment PW1: Proposed West of WM Runoff Area=4.810 ac Runoff Depth=2.60"
Flow Length=485' Tc=10.1 min CN=73 Runoff=12.57 cfs 1.041 af

Subcatchment PWB: Proposed West To Basin Runoff Area=1.630 ac Runoff Depth=3.54"
Flow Length=230' Te¢=7.9 min CN=83 Runoff=6.21 cfs 0.481 af

Subcatchment PWM: Proposed WM to Righland St Runoff Area=12.610 ac Runoff Depth=4.05"
Flow Length=160" Tc=17.0min CN=88 Runoff=41.92 cfs 4.256 af

Subcatchment TEW: EXISTING West of WM Runoff Area=7.310 ac Runoff Depth=2.51"
Flow Length=485' Tc=10.1 min CN=72 Runoff=18.41 cfs 1.529 af

Reach RP: Pipes thru WM Avg. Depth=0.43" Max Vel=3.84 fps inflow=1.63 cfs 1.261 af
: D=18.0" n=0.013 L=1,100.0' S=0.0072'/" Capacity=8.93 cfs Qutflow=1.62 cfs 1.260 af

Reach TE3: EXISTING at Highland Ave Inflow=47.35 cfs 4.796 af
Qutflow=47.35 cfs 4.796 af

Reach TP3: PROPOSED at Highland Ave Inflow=43.29 cfs 5.516 af
Qutflow=43.29 cfs 5.516 af

Reach TPW: PROPOSED West of WM inflow=15.03 cfs 1.639 af
Outflow=15.03 cfs 1.639 af

Pond DT: Detention Peak Elev=127.71' Storage=41,363 cf Inflow=24.07 cfs 1.982 af
Primary=1.63 cfs 1.261 af Secondary=3.24 cfs 0.598 af Outflow=4.87 cfs 1.858 af

Total Runoff Area = 45.240 ac Runoff Volume = 13.605 af Average Runoff Depth = 3.61"
51.30% Pervious Area = 23.210 ac  48.70% Impervious Area = 22.030 ac
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Subcatchment EWM: Existing WM to Highland St

Runoff = 47.35cfs @ 12.24 hrs, Volume= 4,796 af, Depth= 3.74"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.40"

Area {ac) CN Description

8.600 98 Paved parking & roofs

5.770 70 Woods, Good, HSG C

0.680 65 Brush, Good, HSG C

0.340 61 >75% Grass cover, Good, H3G B

15.300 85 Weighted Average

6.790 Pervious Area
8.600 Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.7 50 0.0500 0.10 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.10"
0.2 40 0.0750 4.41 Shallow Concentrated Flow,
Unpaved Kv=16.1fps
0.2 160 0.4400 10.68 Shallow Concentrated Flow,
Unpaved Kv= 16.1fps
0.4 100 0.0350 3.80 Shallow Concentrated Flow,
Paved Kv=20.3fps
8.0 Direct Entry, Time in pipes to Highland St.

17.5 2350 Total

Subcatchment PRF: WM Roof

Runoff = 18.02 cfs @ 12.09 hrs, Volume= 1.501 af, Depth= 5,16"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.40"

Area (ac) CN _Description

3.490 98 Paved parking & roofs

3.490 Impervious Area

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

6.0 Direct Entry, Min, Allowable
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Subcatchment PW1: Proposed West of WM

Runoff = 1257 cfs @ 12.15 hrs, Volume= 1.041 af, Depth= 2.60"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.40"

Area (ac) CN Description
0.450 98 Paved parking & roofs
4360 70 Woods, Good, HSG C
4810 73 Weighted Average
4.360 Pervious Area
0.450 Impervious Area

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

B.7 50 0.0500 0.10 Sheet Flow,

Woods: Light underbrush n=0.400 P2=3.10"
0.9 385 0.1900 7.02 Shallow Concentrated Flow,

Unpaved Kv=16.11ps
0.5 50 0.0100 1.61 Shallow Concentrated Flow,

Unpaved Kv=16.11ps

10.1 485 Total
Subcatchment PWB: Proposed West To Basin

Runoff = 6.21cfs @ 12.11 hrs, Volume= 0.481 af, Depth= 3.54"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, di= 0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.40"

Area {ac) CN Description
0.850 70  Woods, Good, HSG C
0.450 98 Det Basin Surface
0.330 98 Ledge surface
1.630 83 Weighted Average
0.850 Pervious Area
0.780 Impervious Area

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

7.6 50 0.0700 0.11 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.10"
0.3 180 0.3500 9.52 Shallow Concentrated Flow,

Unpaved Kv=16.11ps

7.9 230 Total
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Subcatchment PWM: Proposed WM to Highland St

Runoff = 41.92cfs @ 12.23 hrs, Volume= 4.256 af, Depth= 4.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type [l 24-hr 25-Year Raintall=5.40"

Area (ac) CN_ Description
7550 98 Paved parking & roofs
0.710 98 Proposed Exposed ledge
0.600 61 >75% Grass cover, Good, HSG B
3.750 70  Woods, Good, HSG G
12.610 88 Woeighted Average
4.350 Pervious Area
8.260 Impervious Area

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

8.7 50 0.0500 0.10 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.10"

0.1 60 0.6000 16.72 Shallow Concentrated Flow, Down ledge face
Paved Kv=20.3fps

0.2 50 0.0300 3.62 Shaillow Concentrated Flow, Paved area to CB
Paved Kv=20.3fps

8.0 Direct Entry, Time in pipes to Highland St

17.0 160 Total
Subcatchment TEW: EXISTING West of WM

Runoff = 18.41 cfs @ 12.15 hrs, Volume= 1.529 af, Depth= 2.51"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type ill 24-hr 25-Year Rainfall=5.40"

Area {ac) CN Description
6.860 70 Woods, Good, HSG C
0.450 98 Paved parking & roofs

7.310 72 Weighted Average

6.860 Pervious Area
0.450 Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (fi/ft)  (ft/sec) {cfs)
8.7 50 0.0500 0.10 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.10"
0.9 385 0.1900 7.02 Shallow Concentrated Flow,
Unpaved Kv= 16.1fps
0.5 50 0.0100 1.61 Shallow Concentrated Flow,

Unpaved Kv= 16.1 fps

10.1 485 Total
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Reach RP: Pipes thru WM

Inflow Area = 5.120 ac, Inflow Depth> 295" for 25-Year event
Inflow = 1.63cfs @ 12.53 hrs, Volume= 1.261 af
Outflow = 1.62 cfs @ 12.67 hrs, Volume= 1.260 af, Atten= 0%, Lag= 8.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt=0.05 hrs
Max. Velocity= 3.84 fps, Min, Travel Time= 4.8 min
Avg. Velocity = 2.36 fps, Avg. Travel Time= 7.8 min

Peak Storage= 465 cf @ 12.59 hrs, Average Depth at Peak Storage= 0.43'
Bank-Fult Depth= 1.50', Capacity at Bank-Full= 8.93 cfs

18.0" Diameter Pipe, n= 0.013 Concrete pipe, straight & clean
Length= 1,100.0' Slope= 0.0072 /'
Inlet Invert= 122.00', Qutlet Invert= 114.05'

Reach TE3: EXISTING at Highland Ave

Inflow Area = 15.390 ac, Inflow Depth = 3.74" for 25-Year event
Inflow = 47.35cfs @ 12.24 hrs, Volume= 4,796 af
Outflow = 47.35cfs @ 12.24 hrs, Volume= 4.796 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Reach TP3: PROPOSED at Highland Ave

Inflow Area = 17.730 ac, Inflow Depth > 3.73" for 25-Year event
Inflow = 43.29 cfs @ 12.23 hrs, Volume= 5.616 af
Qutflow = 43.29 cfs @ 12.23 hrs, Volume= 5.516 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Reach TPW: PROPOSED West of WM

Inflow Area = 4.810 ac, Inflow Depth = 4.09" for 25-Year event
Inflow = 15.03 cfs @ 12.16 hrs, Volume= 1.639 af
Outflow = 15.03¢fs @ 12.16 hrs, Volume= 1.639 af, Atten= 0%, Lag=0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
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Pond DT: Detention

Inflow Area = 5.120 ac, Inflow Depth = 4.65" for 25-Year event

[nflow = 24,07 cfs @ 12.09 hrs, Volume= 1.982 af

Qutflow = 487 cfs @ 12.53 hrs, Volumes= 1.858 af, Atten=80%, Lag=26.2 min
Primary = 1.63cfs @ 12.53 hrs, Volume= 1.261 af

Secondary = 324cts @ 12.53 hrs, Volume= 0.598 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, di= 0.05 hrs
Peak Elev= 127.71' @ 12.53 hrs Surf.Area= 14,337 sf Storage= 41,363 cf

Plug-Flow detention time= 212.7 min calculated for 1.858 af (94% of inflow)
Center-of-Mass det. time= 178.1 min ( 940.7 - 762.6 )

Volume Invert Avail.Storage Storage Description
#1 123.00' 74,500 ¢f Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
123.00 0 0 0
124.00 4,613 2,307 2,307
125.00 8,351 6,482 8,789
126.00 11,921 10,136 18,925
127.00 13,309 12,615 31,540
128.00 14,755 14,032 45,572
129.00 20,866 17,811 63,382
129.50 23,606 11,118 74,500
Device Routing Invert Outlet Devices
#1  Primary 124.22' 18.0" x 100.0' long Culvert RCP, groove end w/headwall, Ke=0.200
QOutlet Invert= 123.47' S$=0.0075"/" Cc=0.900 n=0.013
#2  Device 1 124.50' 6.0" Vert. Orifice/Grate C= 0.600
#3 Device 1 127.80' 15.0" Vert. Orifice/Grate C= 0.600
#4  Device 1 128.50' 2.00' x 2.00' Horiz. Orifice/Grate  Limited to weir flow C= 0.600

#5  Secondary 128.30' 10.0'long x 12.0' 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) 2.57 2.62 2.70 2.67 2.66 2.67 2.66 2.64

#6  Secondary 126.00' 12.0" x 100.0' long Culvert CPP, projecting, no headwall, Ke= 0.900
QOutlet Invert= 125.50' S=0.0050"/" Cc=0.900 n=0.012

Primary OutFlow Max=1.63 cfs @ 12.53 hrs HW=127.71" (Free Discharge)
{=Culvert {Passes 1.63 cfs of 13.49 cfs potential flow)
2-Orifice/Grate (Orifice Controls 1.63 cfs @ 8.28 fps)
3=Orifice/Grate ( Controls 0.00 cfs)
=Qrifice/Grate ( Controls 0.00 cfs)

-Broad-Crested Rectangular Weir { Controls 0.00 cfs)

%ondary OutFlow Max=3.24 cfs @ 12.53 hrs HW=127.71" (Free Discharge)
=Culvert (Barrel Controls 3.24 cfs @ 4.13 fps)
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Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 points
Runoff by SCS TR-20 method, UH=5CS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment EWM: Existing WM to Highland St Runoff Area=15.390 ac  Runoff Depth=4.78"
Flow Length=350" Tc=17.5 min CN=85 Runoff=59.95 cfs 6.125 af

Subcatchment PRF: WM Roof Runoff Area=3.490 ac Runoff Depth=6.26"
Tc=6.0 min CN=98 Runoff=21.72 cfs 1.821 af

Subcatchment PW1: Proposed West of WM Runoff Area=4.810 ac Runoff Depth=3.51"
Flow Length=485' Tc=10.1 min CN=73 Runoff=17.04 cfs 1.406 af

Subcatchment PWB: Proposed West To Basin Runoff Area=1.630 ac Runoff Depth=4.56"
Flow Length=230" Tc=7.9 min CN=83 Runoff=7.94 cfs 0.619 af

Subcatchment PWM: Proposed WM to Highland St Runoff Area=12.610 ac Runoff Depth=5.11"
Flow Length=160' Tc=17.0 min CN=88 Runoff=52.31 cts 5.368 af

Subcatchment TEW: EXISTING West of WM Runoff Area=7.310 ac  Runoff Depth=3.41"
Flow Length=485' Tc=10.1 min CN=72 Runoff=25.13 cfs 2.075 af

Reach RP: Pipes thru WM Avg. Depth=0.56' Max Vel=4.41 fps Inflow=2.70 cfs 1.467 af
D=18.0" n=0.013 L=1,100.0' S$=0.0072'/ Capacity=8.93 cfs Outflow=2.66 cfs 1.466 af

Reach TE3: EXISTING at Highland Ave Inflow=59.95 cfs 6.125 af
Outflow=59.95 cfs 6.125 af

Reach TP3: PROPOSED at Highland Ave Inflow=53.84 cfs 6.835 af
Outflow=53.84 cfs 6.835 af

Reach TPW: PROPOSED West of WM Inflow=20.22 cfs 2.255 af
Qutflow=20.22 cfs 2.255 af

Pond DT: Detention Peak Elev=128.25' Storage=49,517 cf Inflow=29.47 cfs 2.440 af
Primary=2.70 cfs 1.467 af Secondary=3.90 cfs 0.849 af Qutflow=6.60 cfs 2.316 af

Total Runoff Area = 45.240 ac Runoff Volume = 17.415 af Average Runoff Depth = 4.62"
51.30% Pervious Area = 23.210 ac  48.70% Impervious Area = 22.030 ac
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Subcatchment EWM: Existing WM to Highland St

Runoff = 5995 cfs @ 12.24 hrs, Volume= 6.125 af, Depth= 4.78"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type Ill 24-hr 100-Year Rainfall=6.50"

Area (ac) CN Description
8.600 98 Paved parking & roofs
5,770 70 Woods, Good, HSG C
0.680 65 Brush, Good, HSG C
0.340 61 >75% Grass cover, Good, HSG B
15390 85 Weighted Average
6.790 Pervious Area
8.600 Impervious Area

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

8.7 50 0.0500 ¢.10 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.10"
0.2 40 0.0750 4.41 Shallow Concentrated Flow,
Unpaved Kv=16.1fps
0.2 160 0.4400 10.68 Shaliow Concentrated Flow,
Unpaved Kv=16.11ps
0.4 100 0.0350 3.80 Shallow Concentrated Flow,
Paved Kv=20.3fps
8.0 Direct Entry, Time in pipes to Highland St.

17.5 350 Total
Subcatchment PRF: WM Roof

Runoff = 21.72 cfs @ 12.09 hrs, Volume= 1.821 af, Depth= 6.26"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-Year Rainfall=6.50"

Area {ac) CN Description
3.490 98 Paved parking & roofs
3.490 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) _ (feet) {ft/ft} _ (ft/sec) (cfs)
6.0 Direct Entry, Min, Allowable
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Subcatchment PW1: Proposed West of WM

Runoff = 17.04 cfs @ 12.15 hrs, Volume= 1.406 af, Depth= 3.51"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-Year Rainfall=6.50"

Area (ac) CN Description
0.450 98 Paved parking & roofs
4,360 70 Woods, Good, HSG C
4810 73 Weighted Average
4.360 Pervious Area
0.450 Impervious Area

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

8.7 50 0.0500 0.10 Sheet Flow,

Woods: Light underbrush n=0.400 P2=3.10"
0.9 385 0.1900 7.02 Shallow Concentrated Flow,

Unpaved Kv= 16.1 fps
0.5 50 0.0100 1.61 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps

10.1 485 Total
Subcatchment PWB: Proposed West To Basin

Runoff = 794 cfs @ 12.11 hrs, Volume= 0.619 af, Depth= 4.56"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type 11l 24-hr 100-Year Rainfall=6.50"

Area (ac) CN  Description
0.850 70 Woods, Good, HSG C
0.450 98 Det Basin Surface
0.330 98 Ledge surface
1.630 83 Weighted Average
0.850 Pervious Area
0.780 Impervious Area

Te Length Slope Velocity Capacity Description
{min)  (fest) (ft/fit)  (fi/sec) {cfs)

7.6 50 0.0700 0.11 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.10"
0.3 180 0.3500 9.52 Shallow Concentrated Flow,

Unpaved Kv= 16.1 fps

7.9 230 Total
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Subcatchment PWM: Proposed WM to Highland St

Runoff = 5231 cfs @ 12.23 hrs, Volume= 5.368 af, Depth= 5.11"

Runoff by SCS TR-20 method, UH=8CS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type It 24-hr 100-Year Rainfall=6.50"

Area {ac) CN Description
7.550 98 Paved parking & roofs
0.710 98 Proposed Exposed ledge
0.600 61 >75% Grass cover, Good, HSG B
3.750 70 Woods, Good, HSG C

12.610 88 Weighted Average
4.350 Pervious Area
8.260 Impervious Area

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

8.7 50 0.0500 0.10 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.10"

0.1 60 0.6000 15.72 Shallow Concentrated Flow, Down ledge face
Paved Kv=20.3fps

0.2 50 0.0300 3.52 Shallow Concentrated Flow, Paved area to CB
Paved Kv=20.3fps

8.0 Direct Entry, Time in pipes to Highiand St

17.0 160 Total
Subcatchment TEW: EXISTING West of WM

Runoff = 2513 cfs @ 12.15 hrs, Volume= 2.075 af, Depth= 3.41"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=6.50"

Area (ac) CN Description
6.860 70 Woods, Good, HSG C
0.450 98 Paved parking & roofs
7.310 72 Weighted Average
6.860 Pervious Area
0.450 Impervious Area

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

8.7 50 0.0500 0.10 Sheet Flow,

Woods: Light underbrush n=0.400 P2=3.10"
0.9 385 0.1900 7.02 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps
0.5 50 0.0100 1.61 Shallow Concentrated Flow,

Unpaved Kv= 16.1 ips

101 485 Total
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Reach RP: Pipes thru WM

Inflow Area = 5.120 ac, Inflow Depth > 3.44" for 100-Year event
Inflow = 2.70cfs @ 12.51 hrs, Volume= 1.467 af
Outflow = 2.66cfs @ 12.63 hrs, Volume= 1,466 af, Atten= 1%, Lag=7.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.41 fps, Min. Travel Time= 4.2 min
Avg. Velocity = 2.46 fps, Avg. Travel Time= 7.5 min

Peak Storage= 664 cf @ 12.56 hrs, Average Depth at Peak Storage= 0.56'
Bank-Full Depth= 1.50', Capacity at Bank-Full= 8.93 cfs

18.0" Diameter Pipe, n=0.013 Concrete pipe, straight & clean
Length=1,100.0' Slope= 0.0072 "/
Inlet Invert= 122.00', Outlet Invert= 114.03'

Reach TE3: EXISTING at Highland Ave

Inflow Area = 15.390 ac, Inflow Depth = 4.78" for 100-Year event
Inflow = 59.95cfs @ 12.24 hrs, Volume= 6.125 af
Outilow = 5095¢cis @ 12.24 hrs, Volume= 6.125 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Reach TP3: PROPOSED at Highland Ave

Inflow Area = 17.730 ac, Inflow Depth > 4.63" for 100-Year event
Inflow = 53.84cfs @ 12.23 hrs, Volume= 6.835 af
Outflow = 53.84cfs @ 12.23 hrs, Volume= 6.835 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, di= 0.05 hrs

Reach TPW: PROPOSED West of WM

Inflow Area = 4.810 ac, Inflow Depth = 5.63" for 100-Year event
Inflow = 20.22 cfs @ 12.15 hrs, Volume= 2.255 af
Qutflow = 20.22 cfs @ 12.15 hrs, Volume= 2.255 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span=0.00-36.00 hrs, dt= 0.05 hrs
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Pond DT: Detention

Inflow Area = 5.120 ac, Inflow Depth = 5.72" for 100-Year event

Inflow = 2047 ofs @ 12.09 hrs, Volume= 2.440 af

Qutflow = 6.60cfs @ 12.51 hrs, Volume= D 316 af, Atten=78%, Lag= 24.8 min
Primary = 2.70cfs @ 12.51 hrs, Volume= 1.467 af

Secondary = 3.90cfs @ 12.51 hrs, Volume= 0.849 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 128.25' @ 12.51 hrs Surf.Area= 16,307 sf Storage= 49,517 cf

Plug-Flow detention time= 198.2 min calculated for 2.313 af (95% of inflow)
Center-of-Mass det. time= 169.8 min (929.3 - 759.5)

Volume Invert Avail Storage  Storage Description
#1 123.00' 74500 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area [nc.Store Cum.Store
{feet) (sqg-ft) {cubic-feet) (cubic-feet)
123.00 0 0 0
124.00 4,613 2,307 2,307
125.00 8,351 6,482 8,789
126.00 11,921 10,136 18,925
127.00 13,309 12,615 31,540
128.00 14,755 14,032 45572
129.00 20,866 17,811 63,382
129.50 23,606 11,118 74,500
Device Routing invert Qutlet Devices
#1  Primary 124.22° 18.0" x 100.0' long Culvert RCP, groove end w/headwall, Ke= 0.200
Outlet Invert= 123.47° S=0.0075'/" Ce¢=0.900 n=0.013
#2  Device 1 124.50' 6.0" Vert. Orifice/Grate C= 0.600
#3  Deavice 1 127.80' 15.0" Vert. Orifice/Grate C=0.600
#4  Device 1 128.50' 2.00' x 2.00' Horiz. Orifice/Grate  Limited to weir flow C= 0.600

#5 Secondary 128.30' 10.0' long x 12.0' 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) 2.57 2.62 2.70 2.67 2,66 2.67 2.66 2.64

#6  Secondary 126.00' 12.0" x 100.0' long Culvert CPP, projecting, no headwall, Ke=0.900
Qutlet invert= 125.50' $=0.0050/ Cc=0.900 n=0.012

Primary OutFlow Max=2.69 ¢fs @ 12.51 hrs HW=128.25' (Free Discharge)
T 1=Culvert (Passes 2.69 cfs of 14.76 cfs potential flow)
2-Qrifice/Grate (Orifice Controls 1.77 cfs @ 9.01 fps)
3=Orifice/Grate (Orifice Controls 0.92 cfs @ 2.29 fps)
=Orifice/Grate ( Controls 0.00 cfs)

=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

%ondary OutFlow Max=3.90 cfs @ 12.51 hrs HW=128.25' (Free Discharge)
=Culvert (Barrel Controls 3.90 cfs @ 4.97 fps)



APPENDIX E
WATER QUALITY /
GROUNDWATER RECHARGE
CALCULATIONS



Groundwater Recharge Calculations

Recharge Volumes Required:

Proposed impervious area= 11.04 acres (480,902 sf)
Existing impervious area= 8.60 acres (374,616 sf)
New impervious area= 2.44 acres (106,286 sf)
Recharge volume required for type “C” soils=

106,286 sf x 0.257/127/ft= 2,214 cf (0.05 Ac-ft)

Volume provided in detention basin below low level orifice= 10,530 cf (0.24 ac-ft) (see next page)
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Stage-Area-Storage for Pond DT: Detention

Elevation Surface Storage Elevation Surface Storage
(feat) {sq-fi) {cubic-feet) {feetl) (sq-ft} {cubic-feet)
123.00 0 0 128.20 15,977 48,645
123.10 461 23 128.30 16,588 50,273
123.20 923 92 128.40 17,199 51,962
123.30 1,384 208 128.50 17,811 53,713
123.40 1,845 369 128.60 18,422 55,524
123.50 2,307 577 128.70 19,033 57,397
123.60 2,768 B30 128.80 19,644 59,331
123.70 3,229 1,130 128.90 20,255 61,326
123.80 3,690 1,476 129.00 20,866 63,382
123.90 4,152 1,868 129.10 21,414 65,496
124.00 4,613 2,307 129.20 21,962 67,665
12410 4,987 2,786 129.30 22,510 69,888
124.20 5,361 3,304 129.40 23,058 72167
124.30 5,734 3,859 129.50 23,606 74,500
124.40 6,108 4,451 129.60 23,606 74,500
124.50 6,482 5,080 129.70 23,606 74,500
124.60 6,856 5,747
124.70 7,230 6,451
124.80 7,603 7,193
124.90 7,977 7,972
125.00 8,351 8,789
125.10 8,708 9,641
125.20 9,065 10,530 P s1uh Ty
125.30 9,422 Tragr |bov LeveL oteT AT 1sS
125.40 9,779 12,415
125.50 10,136 13,410
125.60 10,493 14,442
125.70 10,850 15,509
125.80 11,207 16,612
125.90 11,564 17,750
126.00 11,921 18,925
126.10 12,060 20,124
126.20 12,198 21,336
126.30 12,337 22,563
126.40 12,476 23,804
126.50 12,615 25,059
126.60 12,754 26,327
126.70 12,893 27,609
126.80 13,031 28,905
126.90 13,170 30,218
127.00 13,309 31,540
127.10 13,454 32,878
127.20 13,598 34,230
127.30 13,743 35,5697
127.40 13,887 36,979
127.50 14,032 38,375
127.60 14,177 39,785
127.70 14,321 41,210
127.80 14,466 42,649
127.90 14,610 44,103
128.00 14,755 45,572
128.10 15,366 47,078
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LONG TERM STORMWATER SYSTEM OPERATION AND
MAINTENANCE PIAN

The Stormwater Management Standards

Standard 9: A Long Term Operation and Maintenance (O&M) Plan shall be developed and
implemented to ensure that stormwater management systems function as designed.

The Long-term Operation and Maintenance Plan shall at a minimum identity:

1. Stormwater management system(s) owners;

2. The party or parties responsible for operation and maintenance, including how future
property owners will be notified of the presence of the stormwater management system
and the requirement for proper operation and maintenance;

3. The routine and non-routine maintenance tasks to be undertaken after construction is
complete and a schedule for implementing those tasks;

4. Plan that is drawn to scale and shows the location of all stormwater BMPs in each
treatment train along with the discharge point;

5. Description and delineation of public safety features; and

6. Estimated operations and maintenance budget.

The Operation and Maintenance Plan shall identify best management practices for implementing
maintenance activities in a manner that minimizes impacts to wetland resource areas.

Owner: General Contractor; TBD

The General Contractor shall have all logs and reports as stated within the Stormwater Pollution
Prevention Plan readily available at all times for inspection by the City’s Conservation
Commission.

Method of recording for future Owners
] Deed

] Order of Conditions

24 Other:  Approved Site Plans




COMPONENT: Parking Lot and Access Drives
RESPONSIBILITY:

During Construction: General Contractor

Post Construction: Owner

ACTION: Street Sweeping

FREQUENCY:

During Construction: As needed
Post Construction: Per table below

For 10% Annual TSS removal:

Type of Sweeper Frequency

High Efficiency Vacuum Monthly

Regenerative Air Sweeper Every two weeks, average
| Mechanical Sweeper (Rotary Broom) Weekly

For 5% Annual TSS removal:

Type of Sweeper Frequency
High Efficiency Vacuum Quarterly
Regenerative Air Sweeper Quarterly
Mechanical Sweeper (Rotary Broom) Monthly

Any frequencies less than those listed above are considered a 0% TSS removal rate.

DESCRIPTION: Roadways shall be swept per the above table, primarily in the spring and fall.
The Contractor/Owner will monitor all areas and remove sediments as necessary, considering
both annual necessity and the need for more frequent cleaning during construction. Sweeping
shall be performed to remove sediments prior to introduction into the stormwater collection
system. Washing and water jetting shall be discouraged. Sweepings are regulated as solid waste
and can be used in three ways:

1. As approved by MassDEP (daily landfill cover, additive to compost, fill under a
public way)

2. If approved under a Beneficial Use Determination

3. Disposed in a Landfill

BUDGET: $3000 /year based on monthly sweepings.



DRAINAGE SYSTEM

The following components shall be inspected:
*  During or immediately following initial installation of sediment controls.
* Following severe rainstorms to check for damage to controls.
*  Prior to seeding deadlines, particularly in the fall.
¢ Near the completion of projects under construction to ensure that temporary controls have
been removed, stabilization is complete, drainage ways are in proper condition, and the
final contours agree with the proposed contours on the approved plan.

After the occurrence of any heavy rainfall that may have affected stormwater management
facilities, the designated inspector shall inspect the components listed below for evidence of
scouring or erosion, excessive sediment deposits, clogging of stormwater structures, or any other
condition that may adversely affect stormwater management operations. If any of these
conditions are observed, then appropriate actions should be taken to restore the stormwater
management facility so that it operates as intended.

A “major storm” is the 2 year frequency storm which is generally a rainfall of three (3) or more
inches within 24 hours.



COMPONENT: Catch basins
RESPONSIBILITY: Owner
ACTION: Cleaning (Sediment removal / sump cleaning) and Inspection

FREQUENCY:
1. Inspection ~Two times per year
2. Cleaning — Once per year or whenever the depth of deposits is greater than or equal to
one half the depth from the bottom invert of the lowest pipe in the basin.

DESCRIPTION: Basins are to be cleaned on an annual basis or when the depth of deposits is
greater than or equal to one half the depth from the bottom of the sump to the invert of the lowest
pipe in the basin. The Owner will inspect sumps post construction a minimum of twice per year.
Precautions shall take place to maintain the integrity of the oil trapping hoods during cleaning.
The hoods shall be inspected and repaired as necessary. Accumulated hydrocarbons shall be
collected separately from accumulated sediment. All material shall be disposed of in accordance
with DEP regulations.
Inspections:

o Frame and Grate
Inlet and Outlet condition
Cracks and settlement
Joint failure
Leaking
Sediment Accumulation
Oil/Gas Sheen in water
Condition of trap hood
General inspection of structure

OO0 00000 o0

BUDGET: Inspection/cleaning- $1,000/ yr per catch basin for semi-annual inspections and
annual cleaning,



COMPONENT: Stormwater Quality Unit

RESPONSIBILITY:
During Construction: General Contractor
Post Construction: Owner

ACTION: Inspection/ cleaning

FREQUENCY: Per Manufacturer’s Maintenance Guidelines or once per six months whichever
is more restrictive.

DESCRIPTION: See Manufacturer’s Maintenance Guidelines. All accumulated materials shall
be disposed of in accordance with DEP regulations.

BUDGET: Inspection/cleaning- $1,000/ yr per unit



COMPONENT: Detention Pond

RESPONSIBILITY:
During Construction: General Contractor
Post Construction: Owner

ACTION: Various inspection, maintenance, and cleaning activities

FREQUENCY:
During Construction
1. Cleaning — As needed during construction or whenever the sediment depth exceeds a
depth of twelve (12) inches.
2. Inspection — As needed during construction but once a month at a minimum.
Post Construction
L. Inspection — Monthly.
2. Cleaning — Four times per year and whenever the average sediment depth exceeds a
depth of twelve (12) inches.
3. Mow the side slopes on a regular basis, with a minimum of twice a year. Remove all
grass clippings and accumulated organic matter at least twice yearly during the growing
season.

DESCRIPTION: Inspections shall be by qualified personnef assigned by the property owner.
During the growing season, the pond side slopes shall be mowed at least twice, with additional
cuttings performed as needed. All tree saplings of any species will be removed from
embankments and the pond bottom. The inlet to the pond shall be inspected for erosion and
sedimentation, and rip-rap shall be promptly repaired in the case of erosion. Sediment collecting
in the pond bottom shall be removed four times a year or any time the sediment reaches an
average depth of one foot anywhere in the pond. Any sediments removed shall be disposed of in
accordance with the latest DEP guidelines for stormwater sediment disposal.
Inspections:

o Inlet and Outlet condition

o Sediment Accumulation

o Oil/Gas Sheen in water

o Condition of drawdown pipe

BUDGET: Cleaning - $500 per cleaning
Inspection - $250/ yr for monthly inspections
Mowing - $100/ yr for the minimum two mowings
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Long-Term Pollution Prevention Plan
Walmart Store
450 Highland Avenue
Salem, Massachusetts
1. Good Housekeeping Practices

The Owner/Operator shall use good housekeeping practices by following the Operation and
Maintenance plans as provided within this report.

2. Provisions for storing materials and waste produets inside or under cover
No storage of hazardous materials and waste is anticipated at this site.
3. Vehicle washing controls

Vehicle washing is not anticipated to occur at this site. In the event vehicles are washed at the
site, they shall be washed in an area that will collect the runoff in the storm sewer system and
discharge it to a water treatment unit. Direct discharge of wash water to wetlands shall be
prohibited.

4. Requirements for routine inspections and maintenance of stormwater BMPs

The Owner/Operator shall maintain the BMP’s by following the Operation and Maintenance
Plan.

5. Spill prevention and response plan

There is very limited risk of significant spills at this site. Any spill requiring action would most
likely be associated with motor vehicles. In the event of a large spill contact the following:

Mass DEP 24 hour Spill Emergency Response Notification line: 888-304-1133.
Regulatory Contacts

Contact information for reporting oil and hazardous materials releases to the EPA,
DEP, and local agencies are provided below.

Agency Telephone
Fire Department 911 /(978) 744-6990
Massachusetts Department Of Environmental Protection 888-304-1133

United States Environmental Protection Agency (617)918-1279



6. Provisions for maintenance of lawns, gardens, and other landscaped areas

The use of chemical fertilizers shall be minimized or avoided where possible.

7. Requirements for storage and use of fertilizers, herbicides, and pesticides

These items will not be stored at this site.

8. Provisions for solid waste management

All solid waste management systems shall be inspected and maintained in accordance with all
local, state and federal requirements.





