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LUHHPL NARRATIVE

This project, “555 Hopping Brook Road”, is a commercial development that encompasses the
construction of a building, parking, and driveways including drainage, septic system and utilities.

This project is considered a Land Use with Higher Potential Pollutant Load (LUHHPL) because the
trip generation is over 1,000 vehicle trips per day. The plans have been revised to include extra
stormwater treatment to meet the DEP’s requirements. Contech StormFilter’s have been added as well
as Contech Cascade Separators and a CDS unit, as well as underground Corrugated metal pipe
detention systems, that treat all of the paved surfaces on the project.

The following calculations show that the stormwater has been treated for 1-inch of runoff for the paved
surfaces. Flow diverting weirs have been added to DMH 13, 29, 34, and 43, so that the 1-inch of runoff
will be diverted to the treatment structures. All of the previously mentioned treatment has been added
to the previously designed infiltration basins as well the use of deep sump catch basins to maximize
the treatment of stormwater runoff from the project.
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3724 STORMWATER- - Contech Markup

Prepared by quikrete

HydroCAD® 10.10-5a s/n 00447 © 2020 HydroCAD Software Solutions LLC

Printed 5/24/2021
Page 2

Area Listing (selected nodes)

Area CN Description
(sg-ft) (subcatchment-numbers)
221,347 74 >75% Grass cover, Good, HSG C (12S5)
218,665 98 Paved parking, HSG C (31S)
440,012 86 TOTAL AREA
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3724 STORMWATER- - Contech Markup Type Il 24-hr WQ Rainfall=1.21"
Prepared by quikrete Printed 5/24/2021
HydroCAD® 10.10-5a s/n 00447 © 2020 HydroCAD Software Solutions LLC Page 3

Summary for Subcatchment 12S: 555 SWALE-Pervious

Runoff = 0.091 cfs @ 12.45 hrs, Volume= 1,176 cf, Depth> 0.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Type lll 24-hr WQ Rainfall=1.21"

Area (sf) CN Description
221,347 74 >75% Grass cover, Good, HSG C
221,347 100.00% Pervious Area

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

5.7 50 0.0500 0.15 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
0.2 55 0.0460 4.35 Shallow Concentrated Flow,

Paved Kv=20.3 fps

2.3 1,528 0.0240 11.16 35.05 Pipe Channel,
24.0" Round Area= 3.1 sf Perim=6.3' r=0.50'
n=0.013

8.2 1,633 Total

Subcatchment 12S: 555 SWALE-Pervious

Hydrograph
0.1 [ Runoff]
0.0954 [ 0.091 cfs |
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Type lll 24-hr WQ Rainfall=1.21"
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Page 4

Runoff

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs

Summary for Subcatchment 31S: 555 SWALE-Imp

= 5128 cfs @ 12.11 hrs, Volume= 18,118 cf, Depth> 0.99"

Type Il 24-hr WQ Rainfall=1.21"

Area (sf) CN Description

218,665 98 Paved parking, HSG C

218,665 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) (cfs)

5.7 50 0.0500 0.15 Sheet Flow,
Grass: Dense n=0.240 P2= 3.20"

0.2 55 0.0460 4.35 Shallow Concentrated Flow,
Paved Kv=20.3 fps

2.3 1,528 0.0240 11.16 35.05 Pipe Channel,
24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'
n=0.013

8.2 1,633 Total

Flow (cfs)

Subcatchment 31S: 555 SWALE-Imp

Hydrograph
35128cfs§
s Type III 24-hr - | |
| | wa Rainfall=1.21"
.| | Runoff Area=218,665sf ||
E§RunoffVqume=18118cf
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33FlowLen9th1633'i
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CN'98
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Summary for Pond 14P: DMH 13

Inflow Area = 440,012 sf, 49.70% Impervious, Inflow Depth > 0.53" for WQ event

Inflow = 5128 cfs @ 12.11 hrs, Volume= 19,294 cf

Outflow = 5128 cfs @ 12.11 hrs, Volume= 19,294 cf, Atten= 0%, Lag= 0.0 min
Primary = 5.128 cfs @ 12.11 hrs, Volume= 19,294 cf

Secondary = 0.000cfs @ 0.00 hrs, Volume= O cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Peak Elev= 296.63' @ 12.13 hrs

Device Routing Invert Outlet Devices
#1  Primary 294.89" 24.0" Round Culvert L=6.8" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 294.89' / 294.55' S=0.0500 /' Cc= 0.900
n=0.120, Flow Area= 3.14 sf
#2  Secondary 296.64' 8.0"long x 0.5" breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

Primary OutFlow Max=4.794 cfs @ 12.11 hrs HW=296.60' TW=296.00" (Dynamic Tailwater)
T _1=Culvert (Outlet Controls 4.794 cfs @ 2.26 fps)

Secondary OutFlow Max=0.000 cfs @ 0.00 hrs HW=294.89' TW=273.00' (Dynamic Tailwater)
t_2=Broad-Crested Rectangular Weir ( Controls 0.000 cfs)

Pond 14P: DMH 13

Hydrograph
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Summary for Pond 15P: CDS3035

Inflow Area = 440,012 sf, 49.70% Impervious, Inflow Depth > 0.53" for WQ event

Inflow = 5128 cfs @ 12.11 hrs, Volume= 19,294 cf

Outflow = 5.128 cfs @ 12.11 hrs, Volume= 19,294 cf, Atten= 0%, Lag= 0.0 min
Primary = 5.128 cfs @ 12.11 hrs, Volume= 19,294 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Peak Elev= 296.56' @ 12.83 hrs

Device Routing Invert Outlet Devices
#1  Primary 294.55' 14.5" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads
#2  Primary 296.55' 1.5'long Sharp-Crested Rectangular Weir X 2.00 2 End Contraction(s)

Primary OutFlow Max=5.086 cfs @ 12.11 hrs HW=296.00' TW=293.63"' (Dynamic Tailwater)
1=Orifice/Grate (Orifice Controls 5.086 cfs @ 4.44 fps)
2=Sharp-Crested Rectangular Weir ( Controls 0.000 cfs)

Pond 15P: CDS3035

Hydrograph
‘ [ Inflow
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| | Inflow Area=440,07=3%
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Summary for Pond 32P: CMP DET #1 & SF0814

Inflow Area = 440,012 sf, 49.70% Impervious, Inflow Depth > 0.53" for WQ event

Inflow = 5128 cfs @ 12.11 hrs, Volume= 19,294 cf

Outflow = 0.662 cfs @ 12.81 hrs, Volume= 19,299 cf, Atten=87%, Lag=41.8 min
Primary = 0.662 cfs @ 12.81 hrs, Volume= 19,299 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Peak Elev= 296.55' @ 12.81 hrs Surf.Area= 2,028 sf Storage= 6,556 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 80.9 min ( 876.3 - 795.4)

Volume Invert Avail.Storage Storage Description
#1A 290.73' Ocf 26.00'W x 78.00'L x 6.00'H Field A
12,168 cf Overall - 6,616 cf Embedded = 5,552 cf x 0.0% Voids
#2A 290.73' 6,616 cf CMP Round 72 x 9 Inside #1

Effective Size= 72.0"W x 72.0"H => 28.27 sf x 20.00'L = 565.5 cf
Overall Size= 72.0"W x 72.0"H x 20.00'L

Row Length Adjustment= +10.00" x 28.27 sf x 3 rows

24.00" Header x 28.27 sf x 1 = 678.6 cf Inside

6,616 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices (Turned on 1 times)
#1  Primary 287.68' Tube/Siphon/Float Valve X 27.00
0.560" Diameter, C= 0.600, 0.263" Trickle Diameter
Starts@290.73' Breaks@288.35'

Primary OutFlow Max=0.662 cfs @ 12.81 hrs HW=296.55"' TW=277.38"' (Dynamic Tailwater)
T =Tube/Siphon/Float Valve (Orifice Controls 0.662 cfs @ 14.34 fps)

Engineering Design Consultants, Inc. « 32 Turnpike Road « Southborough, MA 01772 « (508)480-0225
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Prepared by quikrete Printed 5/24/2021
HydroCAD® 10.10-5a s/n 00447 © 2020 HydroCAD Software Solutions LLC Page 8

Pond 32P: CMP DET #1 & SF0814 - Chamber Wizard Field A

Chamber Model = CMP Round 72 (Round Corrugated Metal Pipe)
Effective Size= 72.0"W x 72.0"H => 28.27 sf x 20.00'L = 565.5 cf
Overall Size= 72.0"W x 72.0"H x 20.00'L

Row Length Adjustment= +10.00" x 28.27 sf x 3 rows

72.0" Wide + 36.0" Spacing = 108.0" C-C Row Spacing

3 Chambers/Row x 20.00' Long +10.00' Row Adjustment +6.00' Header x 1 = 76.00' Row Length +12.0"
End Stone x 2 = 78.00' Base Length

3 Rows x 72.0" Wide + 36.0" Spacing x 2 + 12.0" Side Stone x 2 = 26.00' Base Width

72.0" Chamber Height = 6.00' Field Height

9 Chambers x 565.5 cf +10.00' Row Adjustment x 28.27 sf x 3 Rows + 24.00' Header x 28.27 sf = 6,616.2
cf Chamber Storage

12,168.0 cf Field - 6,616.2 cf Chambers = 5,551.8 cf Stone x 0.0% Voids = 0.0 cf Stone Storage

Chamber Storage = 6,616.2 cf = 0.152 af
Overall Storage Efficiency = 54.4%
Overall System Size = 78.00' x 26.00' x 6.00'

9 Chambers
450.7 cy Field
205.6 cy Stone

(O O C

Engineering Design Consultants, Inc. « 32 Turnpike Road « Southborough, MA 01772 « (508)480-0225
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Pond 32P: CMP DET #1 & SF0814
Hydrograph
[ Inflow
E 5.128 cfs [ Primary
.| | Inflow Area=440,012 s
] Peak Elev=296.55"
| Storage=6,556 cf
g 4
.
2|
28 o.éez cfs
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ENGINEERED SOLUTIONS

CONTECH Stormwater Solutions Inc. Engineer:

Date

Site Information
Project Name
Project State
Project Location
Drainage Area, Ad
Impervious Area, Ali
Pervious Area, Ap
% Impervious
Runoff Coefficient, Rc

Upstream Detention System
Detention pretreatment credit
(from removal efficiency calcs)

Mass loading calculations
Mean Annual Rainfall, P
Agency required % removal
Percent Runoff Capture
Mean Annual Runoff,V;

Event Mean Concentration of Pollutant, EMC
Annual Mass Load, My

Water Quality Volume
90% Rainfall Depth
WQ Volume to be treated

WQ Volume to be treated by filters

Filter System
Filtration brand
Cartridge height
Specific Flow Rate

Number of cartridges - mass loading
Mass removed by pretreatment system, M,
Mass load to filters after pretreatment, Mo,
Mass to be captured by filters, M,
Allowable Cartridge Flow rate, Q¢ax
Mass load per cartridge, M, (Ibs)
Number of Cartridges required, Nass
Treatment Capacity

Determine Critical Sizing Value
Method to Use:

SUMMARY

Determining Number of
Cartridges for Systems
Downstream of Detention

DRA
5/21/2021

555 Hopping Brook Road
MA
Holliston
9.71 ac
5.02 ac
4.69
52 %
0.52

50%

49.8 in
80%
90%

814,052 ft’

70 mg/l
3,555 Ibs

1.00 in
0.417 ac-ft
18,163 ft°

StormFilter
27 in
1.00 gpm/ft*

1,778 lbs
1,778 Ibs
1,422 |bs
11.25 gpm
54 Ibs
27
0.68 cfs

MASS-LOADING

Treatment Flow Rate, cfs
Cartridge Flow Rate, gpm
Number of Cartridges

0.68
11.3
27

Engineering Design Consultants, Inc. « 32 Turnpike Road « Southborough, MA 01772 « (508)480-0225
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3724 STORMWATER- - Contech Markup

Prepared by quikrete Printed 5/25/2021
HydroCAD® 10.10-5a s/n 00447 © 2020 HydroCAD Software Solutions LLC Page 2

Rainfall Events Listing (selected events)

Event# Event Storm Type Curve Mode Duration B/B Depth AMC
Name (hours) (inches)

1 WQ Type Il 24-hr Default 2400 1 121 2

Engineering Design Consultants, Inc. « 32 Turnpike Road « Southborough, MA 01772 « (508)480-0225
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3724 STORMWATER- - Contech Markup

Prepared by quikrete

HydroCAD® 10.10-5a s/n 00447 © 2020 HydroCAD Software Solutions LLC

23

Printed 5/25/2021
Page 3

Area Listing (selected nodes)

Area CN Description
(sg-ft) (subcatchment-numbers)
173,010 74 >75% Grass cover, Good, HSG C (11S)
181,276 98 Paved parking, HSG C (32S)
354,286 86 TOTAL AREA

Engineering Design Consultants, Inc. « 32 Turnpike Road « Southborough, MA 01772 « (508)480-0225
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3724 STORMWATER- - Contech Markup Type Il 24-hr WQ Rainfall=1.21"
Prepared by quikrete Printed 5/25/2021
HydroCAD® 10.10-5a s/n 00447 © 2020 HydroCAD Software Solutions LLC Page 4

Time span=0.00-24.00 hrs, dt=0.03 hrs, 801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment 11S: 555 SW - PERV Runoff Area=173,010 sf 0.00% Impervious Runoff Depth>0.06"
Flow Length=1,949' Tc=8.6 min CN=74 Runoff=0.071 cfs 919 cf

Subcatchment 32S: 555 SW IMPERV Runoff Area=181,276 sf 100.00% Impervious Runoff Depth>0.99"
Flow Length=1,949' Tc=8.6 min CN=98 Runoff=4.200 cfs 15,019 cf

Pond 33P: DMH 29 Peak Elev=292.85' Inflow=4.200 cfs 15,938 cf
Primary=4.200 cfs 15,938 cf Secondary=0.000 cfs 0 cf Outflow=4.200 cfs 15,938 cf

Pond 35P: CMP DET #2 & SF0811 Peak Elev=292.53' Storage=5,464 cf Inflow=4.200 cfs 15,938 cf
Outflow=0.563 cfs 15,907 cf

Pond 42P: Cascade CS-6 Peak Elev=292.54' Inflow=4.200 cfs 15,938 cf
Primary=4.200 cfs 15,938 cf Secondary=0.000 cfs 0 cf Outflow=4.200 cfs 15,938 cf

Total Runoff Area = 354,286 sf Runoff Volume = 15,938 cf Average Runoff Depth = 0.54"
48.83% Pervious = 173,010 sf  51.17% Impervious = 181,276 sf

Engineering Design Consultants, Inc. « 32 Turnpike Road « Southborough, MA 01772 « (508)480-0225
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3724 STORMWATER- - Contech Markup Type Il 24-hr WQ Rainfall=1.21"
Prepared by quikrete Printed 5/25/2021
HydroCAD® 10.10-5a s/n 00447 © 2020 HydroCAD Software Solutions LLC Page 5

Summary for Subcatchment 11S: 555 SW - PERV

Runoff = 0.071 cfs @ 12.46 hrs, Volume= 919 cf, Depth> 0.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Type lll 24-hr WQ Rainfall=1.21"

Area (sf) CN Description
173,010 74 >75% Grass cover, Good, HSG C
173,010 100.00% Pervious Area

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

4.7 50 0.0800 0.18 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
1.6 330 0.0270 3.34 Shallow Concentrated Flow,

Paved Kv=20.3 fps

2.3 1,569 0.0240 11.16 35.05 Pipe Channel, RCP_Round 24"
24.0" Round Area= 3.1 sf Perim=6.3' r=0.50'
n=0.013

86 1,949 Total

Subcatchment 11S: 555 SW - PERV

Hydrograph
00754 [ 0.071 cfs |
o071 | Type Ill 24-hr
0.065 Jf\ Dainfall—4 94N
oosl ~WQ Rainfall=1.2"
ooss] | Runoff Area=173,010 s
o051 | Runoff Volume=919 cf
0 0.045 " ™ i Y] Lol N ~n
S ] | Runoff Depth>0.06
: ] -
2 ooss{ | Flow Length=1,949" |/ ]
°03f | Tc=8.6 min
0'025_: 7~ 'l - A
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0.014
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3724 STORMWATER- - Contech Markup Type Il 24-hr WQ Rainfall=1.21"

Prepared by quikrete
HydroCAD® 10.10-5a s/n 00447 © 2020 HydroCAD Software Solutions LLC

Printed 5/25/2021
Page 6

Summary for Subcatchment 32S: 555 SW IMPERV

Runoff = 4.200 cfs @ 12.12 hrs, Volume= 15,019 cf, Depth> 0.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Type lll 24-hr WQ Rainfall=1.21"

Area (sf) CN Description
181,276 98 Paved parking, HSG C
181,276 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
4.7 50 0.0800 0.18 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
1.6 330 0.0270 3.34 Shallow Concentrated Flow,
Paved Kv=20.3 fps
2.3 1,569 0.0240 11.16 35.05 Pipe Channel, RCP_Round 24"
24.0" Round Area= 3.1 sf Perim=6.3' r=0.50'
n=0.013
86 1,949 Total
Subcatchment 32S: 555 SW IMPERV
Hydrograph
| 1 | | 1 1 | | ‘ : | | | | | | | | i DR ff
4_',~§""Type III"2' "'h'r """""""" o """" """" T """" """" """"""""
| | WQ Rainfall=1 21" ‘
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Time (hours)
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3724 STORMWATER- - Contech Markup Type Il 24-hr WQ Rainfall=1.21"
Prepared by quikrete Printed 5/25/2021
HydroCAD® 10.10-5a s/n 00447 © 2020 HydroCAD Software Solutions LLC Page 7

Summary for Pond 33P: DMH 29

Inflow Area = 354,286 sf, 51.17% Impervious, Inflow Depth > 0.54" for WQ event

Inflow = 4200 cfs @ 12.12 hrs, Volume= 15,938 cf

Outflow = 4200 cfs @ 12.12 hrs, Volume= 15,938 cf, Atten= 0%, Lag= 0.0 min
Primary = 4200 cfs @ 12.12 hrs, Volume= 15,938 cf

Secondary = 0.000cfs @ 0.00 hrs, Volume= O cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Peak Elev=292.85' @ 12.13 hrs

Device Routing Invert Outlet Devices
#1  Primary 290.83' 24.0" Round Culvert L= 10.0' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 290.83'/ 290.69' S=0.0140"/" Cc= 0.900
n=0.120, Flow Area= 3.14 sf
#2  Secondary 292.87' 8.0"long x 0.5" breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

Primary OutFlow Max=3.965 cfs @ 12.12 hrs HW=292.84' TW=292.47' (Dynamic Tailwater)
1=Culvert (Outlet Controls 3.965 cfs @ 1.56 fps)

Secondary OutFlow Max=0.000 cfs @ 0.00 hrs HW=290.83" TW=273.00' (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir ( Controls 0.000 cfs)

Pond 33P: DMH 29

Hydrograph
E Inflow
4,200 cfs [ Outflow
I Inf OW AArea= l5 14_2%3%?808 Sg:g];rgary
1 Peak Elev=292.85' [1{
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3724 STORMWATER- - Contech Markup Type Il 24-hr WQ Rainfall=1.21"
Prepared by quikrete Printed 5/25/2021
HydroCAD® 10.10-5a s/n 00447 © 2020 HydroCAD Software Solutions LLC Page 8

Stage-Discharge for Pond 33P: DMH 29

Elevation Discharge Primary Secondary
(feet) (cfs) (cfs) (cfs)
290.83 0.000 0.000 0.000
290.88 0.002 0.002 0.000
290.93 0.008 0.008 0.000
290.98 0.020 0.020 0.000
291.03 0.038 0.038 0.000
291.08 0.063 0.063 0.000
291.13 0.095 0.095 0.000
291.18 0.134 0.134 0.000
291.23 0.181 0.181 0.000
291.28 0.236 0.236 0.000
291.33 0.299 0.299 0.000
291.38 0.370 0.370 0.000
291.43 0.449 0.449 0.000
291.48 0.537 0.537 0.000
291.53 0.632 0.632 0.000
291.58 0.736 0.736 0.000
291.63 0.848 0.848 0.000
291.68 0.968 0.968 0.000
291.73 1.096 1.096 0.000
291.78 1.231 1.231 0.000
291.83 1.373 1.373 0.000
291.88 1.523 1.523 0.000
291.93 1.680 1.680 0.000
291.98 1.843 1.843 0.000
292.03 2.012 2.012 0.000
292.08 2.187 2.187 0.000
292.13 2.368 2.368 0.000
292.18 2.554 2.554 0.000
292.23 2.744 2.744 0.000
292.28 2.939 2.939 0.000
292.33 3.137 3.137 0.000
292.38 3.338 3.338 0.000
292.43 3.543 3.543 0.000
292.48 3.749 3.749 0.000
292.53 3.956 3.956 0.000
292.58 4.165 4.165 0.000
292.63 4.373 4.373 0.000
292.68 4.581 4.581 0.000
292.73 4.787 4.787 0.000
292.78 4.991 4.991 0.000
292.83 5.192 5.192 0.000

Engineering Design Consultants, Inc. « 32 Turnpike Road « Southborough, MA 01772 « (508)480-0225
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3724 STORMWATER- - Contech Markup Type Il 24-hr WQ Rainfall=1.21"
Prepared by quikrete Printed 5/25/2021
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Summary for Pond 35P: CMP DET #2 & SF0811

Inflow Area = 354,286 sf, 51.17% Impervious, Inflow Depth > 0.54" for WQ event

Inflow = 4.200 cfs @ 12.12 hrs, Volume= 15,938 cf

Outflow = 0.563 cfs @ 12.79 hrs, Volume= 15,907 cf, Atten=87%, Lag=40.1 min
Primary = 0.563 cfs @ 12.79 hrs, Volume= 15,907 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Peak Elev= 292.53' @ 12.79 hrs Surf.Area= 1,690 sf Storage= 5,464 cf

Plug-Flow detention time= 81.6 min calculated for 15,907 cf (100% of inflow)
Center-of-Mass det. time= 80.3 min ( 875.4 - 795.1)

Volume Invert Avail.Storage Storage Description
#1A 286.71' Ocf 26.00'W x 65.00'L x 6.00'H Field A
10,140 cf Overall - 5,513 cf Embedded = 4,627 cf x 0.0% Voids
#2A 286.71' 5,513 cf CMP Round 72 x 6 Inside #1

Effective Size= 72.0"W x 72.0"H => 28.27 sf x 20.00'L = 565.5 cf
Overall Size= 72.0"W x 72.0"H x 20.00'L

Row Length Adjustment= +17.00" x 28.27 sf x 3 rows

24.00" Header x 28.27 sf x 1 = 678.6 cf Inside

5,513 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices (Turned on 1 times)

#1  Device 2 286.71' 12.0" Round Culvert L=5.0' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 286.71' / 286.68' S=0.0060'/" Cc=0.900
n=0.012, Flow Area= 0.79 sf

#2  Primary 283.66' Tube/Siphon/Float Valve X 22.00
0.572" Diameter, C= 0.600, 0.263" Trickle Diameter
Starts@286.71' Breaks@284.33'

Primary OutFlow Max=0.563 cfs @ 12.79 hrs HW=292.53' TW=277.51" (Dynamic Tailwater)
L2=Tube/Siphon/FIoat Valve (Orifice Controls 0.563 cfs @ 14.34 fps)
1=Culvert (Passes 0.563 cfs of 8.720 cfs potential flow)

Engineering Design Consultants, Inc. « 32 Turnpike Road « Southborough, MA 01772 « (508)480-0225
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3724 STORMWATER- - Contech Markup Type Il 24-hr WQ Rainfall=1.21"
Prepared by quikrete Printed 5/25/2021
HydroCAD® 10.10-5a s/n 00447 © 2020 HydroCAD Software Solutions LLC Page 10

Pond 35P: CMP DET #2 & SF0811 - Chamber Wizard Field A

Chamber Model = CMP Round 72 (Round Corrugated Metal Pipe)
Effective Size= 72.0"W x 72.0"H => 28.27 sf x 20.00'L = 565.5 cf
Overall Size= 72.0"W x 72.0"H x 20.00'L

Row Length Adjustment= +17.00" x 28.27 sf x 3 rows

72.0" Wide + 36.0" Spacing = 108.0" C-C Row Spacing

2 Chambers/Row x 20.00' Long +17.00' Row Adjustment +6.00' Header x 1 = 63.00' Row Length +12.0"
End Stone x 2 = 65.00' Base Length

3 Rows x 72.0" Wide + 36.0" Spacing x 2 + 12.0" Side Stone x 2 = 26.00' Base Width

72.0" Chamber Height = 6.00' Field Height

6 Chambers x 565.5 cf +17.00' Row Adjustment x 28.27 sf x 3 Rows + 24.00' Header x 28.27 sf = 5,513.5
cf Chamber Storage

10,140.0 cf Field - 5,513.5 cf Chambers = 4,626.5 cf Stone x 0.0% Voids = 0.0 cf Stone Storage

Chamber Storage = 5,513.5 cf = 0.127 af
Overall Storage Efficiency = 54.4%
Overall System Size = 65.00' x 26.00' x 6.00'

6 Chambers
375.6 cy Field
171.4 cy Stone

(D O C
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Pond 35P: CMP DET #2 & SF0811
Hydrograph
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Type lll 24-hr WQ Rainfall=1.21"

Printed 5/25/2021
Page 12

Stage-Discharge for Pond 35P: CMP DET #2 & SF0811

Elevation Primary Primary+ Elevation Primary Primary+
(feet) (cfs) (cfs) (feet) (cfs) (cfs)
284.33 0.000 0.000 289.73 0.466 0.466
284.43 0.000 0.000 289.83 0.470 0.470
284.53 0.000 0.000 289.93 0.473 0.473
284.63 0.000 0.000 290.03 0.477 0.477
284.73 0.000 0.000 290.13 0.481 0.481
284.83 0.000 0.000 290.23 0.485 0.485
284.93 0.000 0.000 290.33 0.488 0.488
285.03 0.000 0.000 290.43 0.492 0.492
285.13 0.000 0.000 290.53 0.495 0.495
285.23 0.000 0.000 290.63 0.499 0.499
285.33 0.000 0.000 290.73 0.503 0.503
285.43 0.000 0.000 290.83 0.506 0.506
285.53 0.000 0.000 290.93 0.510 0.510
285.63 0.000 0.000 291.03 0.513 0.513
285.73 0.000 0.000 291.13 0.517 0.517
285.83 0.000 0.000 291.23 0.520 0.520
285.93 0.000 0.000 291.33 0.524 0.524
286.03 0.000 0.000 291.43 0.527 0.527
286.13 0.000 0.000 291.53 0.530 0.530
286.23 0.000 0.000 291.63 0.534 0.534
286.33 0.000 0.000 291.73 0.537 0.537
286.43 0.000 0.000 291.83 0.540 0.540
286.53 0.000 0.000 291.93 0.544 0.544
286.63 0.000 0.000 292.03 0.547 0.547
286.73 0.001 0.001 292.13 0.550 0.550
286.83 0.044 0.044 292.23 0.553 0.553
286.93 0.142 0.142 292.33 0.557 0.557
287.03 0.289 0.289 292.43 0.560 0.560
287.13 0.352 0.352 292.53 0.563 0.563
287.23 0.357 0.357 292.63 0.566 0.566
287.33 0.362 0.362
287.43 0.367 0.367
287.53 0.372 0.372
287.63 0.377 0.377
287.73 0.381 0.381
287.83 0.386 0.386
287.93 0.391 0.391
288.03 0.395 0.395
288.13 0.400 0.400
288.23 0.404 0.404
288.33 0.409 0.409
288.43 0.413 0.413
288.53 0.417 0.417
288.63 0.421 0.421
288.73 0.426 0.426
288.83 0.430 0.430
288.93 0.434 0.434
289.03 0.438 0.438
289.13 0.442 0.442
289.23 0.446 0.446
289.33 0.450 0.450
289.43 0.454 0.454
289.53 0.458 0.458
289.63 0.462 0.462
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Summary for Pond 42P: Cascade CS-6

Inflow Area = 354,286 sf, 51.17% Impervious, Inflow Depth > 0.54" for WQ event

Inflow = 4200 cfs @ 12.12 hrs, Volume= 15,938 cf

Outflow = 4200 cfs @ 12.12 hrs, Volume= 15,938 cf, Atten= 0%, Lag= 0.0 min
Primary = 4200 cfs @ 12.12 hrs, Volume= 15,938 cf

Secondary = 0.000cfs @ 0.00 hrs, Volume= O cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Peak Elev= 292.54' @ 12.81 hrs

Device Routing Invert Outlet Devices

#1  Primary 290.69" Tube/Siphon/Float Valve X2.00 1.610" Diameter, C= 0.600
1.9' Long Tube, Hazen-Williams C= 130
Inlet / Outlet Elev. = 288.49' / 290.69'

#2  Primary 292.00' Tube/Siphon/Float Valve 15.000" Diameter, C= 0.600
1.1' Long Tube, Hazen-Williams C= 130
Inlet / Outlet Elev. = 291.02' / 292.00'

#3  Secondary 292.85' 1.5'long Sharp-Crested Rectangular Weir X 2.00 2 End Contraction(s)

Primary OutFlow Max=4.189 cfs @ 12.12 hrs HW=292.47" TW=289.65' (Dynamic Tailwater)
1=Tube/Siphon/Float Valve (Tube Controls 0.171 cfs @ 6.04 fps)
2=Tube/Siphon/Float Valve (Tube Controls 4.018 cfs @ 3.27 fps)

Secondary OutFlow Max=0.000 cfs @ 0.00 hrs HW=288.49' TW=284.33' (Dynamic Tailwater)
L3=Sharp-Crested Rectangular Weir ( Controls 0.000 cfs)

Pond 42P: Cascade CS-6

Hydrograph
E Inflow
4.200 cfs [[1 Outflow
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Stage-Discharge for Pond 42P: Cascade CS-6

Elevation Discharge Primary Secondary
(feet) (cfs) (cfs) (cfs)
288.49 0.000 0.000 0.000
288.59 0.000 0.000 0.000
288.69 0.000 0.000 0.000
288.79 0.000 0.000 0.000
288.89 0.000 0.000 0.000
288.99 0.000 0.000 0.000
289.09 0.000 0.000 0.000
289.19 0.000 0.000 0.000
289.29 0.000 0.000 0.000
289.39 0.000 0.000 0.000
289.49 0.000 0.000 0.000
289.59 0.000 0.000 0.000
289.69 0.000 0.000 0.000
289.79 0.000 0.000 0.000
289.89 0.000 0.000 0.000
289.99 0.000 0.000 0.000
290.09 0.000 0.000 0.000
290.19 0.000 0.000 0.000
290.29 0.000 0.000 0.000
290.39 0.000 0.000 0.000
290.49 0.000 0.000 0.000
290.59 0.000 0.000 0.000
290.69 0.000 0.000 0.000
290.79 0.040 0.040 0.000
290.89 0.057 0.057 0.000
290.99 0.070 0.070 0.000
291.09 0.080 0.080 0.000
291.19 0.090 0.090 0.000
291.29 0.099 0.099 0.000
291.39 0.107 0.107 0.000
291.49 0.114 0.114 0.000
291.59 0.121 0.121 0.000
291.69 0.128 0.128 0.000
291.79 0.134 0.134 0.000
291.89 0.140 0.140 0.000
291.99 0.146 0.146 0.000
292.09 1.664 1.664 0.000
292.19 2.560 2.560 0.000
292.29 3.334 3.334 0.000
292.39 3.846 3.846 0.000
292.49 4.296 4.296 0.000
292.59 4.702 4.702 0.000
292.69 5.075 5.075 0.000
292.79 5.422 5.422 0.000
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ENGINEERED SOLUTIONS

CONTECH Stormwater Solutions Inc. Engineer:

Date

Site Information
Project Name
Project State
Project Location
Drainage Area, Ad
Impervious Area, Ali
Pervious Area, Ap
% Impervious
Runoff Coefficient, Rc

Upstream Detention System
Detention pretreatment credit
(from removal efficiency calcs)

Mass loading calculations
Mean Annual Rainfall, P
Agency required % removal
Percent Runoff Capture
Mean Annual Runoff,V;
Event Mean Concentration of Pollutant, EMC
Annual Mass Load, My

Water Quality Volume
90% Rainfall Depth
WQ Volume to be treated

WQ Volume to be treated by filters

Filter System
Filtration brand
Cartridge height
Specific Flow Rate

Number of cartridges - mass loading
Mass removed by pretreatment system, M,
Mass load to filters after pretreatment, Mo,
Mass to be captured by filters, M,
Allowable Cartridge Flow rate, Q¢ax
Mass load per cartridge, M, (Ibs)
Number of Cartridges required, Nass
Treatment Capacity

Determine Critical Sizing Value
Method to Use:

SUMMARY

Determining Number of
Cartridges for Systems
Downstream of Detention

DRA
5/25/2021

555 Hopping Brook Road - DMH 29
MA
Holliston

8.13 ac

4.16 ac

3.97

51 %
0.51

50%

49.8 in
80%
90%

675,522 ft’

70 mg/l
2,950 Ibs

1.00 in
0.346 ac-ft
15,072 ft°

StormFilter
27 in
1.00 gpm/ft*

1,475 Ibs
1,475 Ibs
1,180 Ibs
11.25 gpm
54 Ibs
22
0.55 cfs

MASS-LOADING

Treatment Flow Rate, cfs
Cartridge Flow Rate, gpm
Number of Cartridges

0.55
11.3
22
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3724 STORMWATER- - Contech Markup

Prepared by quikrete Printed 5/25/2021
HydroCAD® 10.10-5a s/n 00447 © 2020 HydroCAD Software Solutions LLC Page 2

Rainfall Events Listing (selected events)

Event# Event Storm Type Curve Mode Duration B/B Depth AMC
Name (hours) (inches)

1 WQ Type Il 24-hr Default 2400 1 121 2

Engineering Design Consultants, Inc. « 32 Turnpike Road « Southborough, MA 01772 « (508)480-0225
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3724 STORMWATER- - Contech Markup Type Il 24-hr WQ Rainfall=1.21"
Prepared by quikrete Printed 5/25/2021
HydroCAD® 10.10-5a s/n 00447 © 2020 HydroCAD Software Solutions LLC Page 3

Time span=0.00-24.00 hrs, dt=0.03 hrs, 801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment 24S: LOT3 NORTH - IMPERV Runoff Area=199,841 sf 100.00% Impervious Runoff Depth>0.99"
Flow Length=588" Tc=9.0 min CN=98 Runoff=4.573 cfs 16,556 cf

Subcatchment 33S: LOT3 NORTH - PERV Runoff Area=90,573 sf 0.00% Impervious Runoff Depth>0.06"
Flow Length=588" Tc=9.0 min CN=74 Runoff=0.037 cfs 481 cf

Pond 34P: DMH 34 Peak Elev=338.35" Inflow=4.573 cfs 17,037 cf
Primary=4.573 cfs 17,037 cf Secondary=0.000 cfs O cf Outflow=4.573 cfs 17,037 cf

Pond 37P: CMP DET & SF0811 Peak Elev=338.17' Storage=6,326 cf Inflow=4.573 cfs 17,037 cf
Outflow=0.602 cfs 16,993 cf

Pond 41P: Cascade CS-6 Peak Elev=338.18" Inflow=4.573 cfs 17,037 cf
Primary=4.573 cfs 17,037 cf Secondary=0.000 cfs O cf Outflow=4.573 cfs 17,037 cf

Total Runoff Area = 290,414 sf Runoff Volume = 17,037 cf Average Runoff Depth = 0.70"
31.19% Pervious = 90,573 sf  68.81% Impervious = 199,841 sf

Engineering Design Consultants, Inc. « 32 Turnpike Road « Southborough, MA 01772 « (508)480-0225
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3724 STORMWATER- - Contech Markup
Prepared by quikrete

HydroCAD® 10.10-5a s/n 00447 © 2020 HydroCAD Software Solutions LLC

44

Type lll 24-hr WQ Rainfall=1.21"
Printed 5/25/2021

Page 4

Runoff

Summary for Subcatchment 24S: LOT3 NORTH - IMPERV

= 4573 cfs @ 12.12 hrs, Volume= 16,556 cf, Depth> 0.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Type lll 24-hr WQ Rainfall=1.21"

Area (sf) CN Description

199,841 98 Paved parking, HSG C

199,841 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.8 50 0.0470 0.14 Sheet Flow,
Grass: Dense n=0.240 P2= 3.20"
2.0 186 0.0470 1.52 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
0.8 160 0.0270 3.34 Shallow Concentrated Flow,
Paved Kv=20.3 fps
04 192 0.0100 7.20 22.62 Pipe Channel,
24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'
n=0.013
9.0 588 Total
Subcatchment 24S: LOT3 NORTH - IMPERV
Hydrograph
1 A T R B [ Runofl]
| Type III 24-hr .
. | wQRainfall=1.21~ 4
1 RunoffArea-199 841 sf
| | Runoff Volume=16,556 cf ’ rrrrrr e e e
2 | | Runoff Depth>0. 99"3
§ || Flowlength=s8g"  f§&
|| Te=9.0min
[|CN=o8
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y
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3724 STORMWATER- - Contech Markup Type Il 24-hr WQ Rainfall=1.21"
Prepared by quikrete Printed 5/25/2021
HydroCAD® 10.10-5a s/n 00447 © 2020 HydroCAD Software Solutions LLC Page 5

Summary for Subcatchment 33S: LOT3 NORTH - PERV

Runoff = 0.037 cfs @ 12.46 hrs, Volume= 481 cf, Depth> 0.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Type lll 24-hr WQ Rainfall=1.21"

Area (sf) CN Description
90,573 74 >75% Grass cover, Good, HSG C
90,573 100.00% Pervious Area

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

5.8 50 0.0470 0.14 Sheet Flow,

Grass: Dense n=0.240 P2=3.20"
2.0 186 0.0470 1.52 Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps
0.8 160 0.0270 3.34 Shallow Concentrated Flow,

Paved Kv=20.3 fps

0.4 192 0.0100 7.20 22.62 Pipe Channel,
24.0" Round Area= 3.1 sf Perim=6.3' r=0.50'
n=0.013

9.0 588 Total

Subcatchment 33S: LOT3 NORTH - PERV
Hydrograph
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3724 STORMWATER- - Contech Markup Type Il 24-hr WQ Rainfall=1.21"
Prepared by quikrete Printed 5/25/2021
HydroCAD® 10.10-5a s/n 00447 © 2020 HydroCAD Software Solutions LLC Page 6

Summary for Pond 34P: DMH 34

Inflow Area = 290,414 sf, 68.81% Impervious, Inflow Depth > 0.70" for WQ event

Inflow = 4573 cfs @ 12.12 hrs, Volume= 17,037 cf

Outflow = 4573 cfs @ 12.12 hrs, Volume= 17,037 cf, Atten= 0%, Lag= 0.0 min
Primary = 4573 cfs @ 12.12 hrs, Volume= 17,037 cf

Secondary = 0.000cfs @ 0.00 hrs, Volume= O cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Peak Elev= 338.35' @ 12.15 hrs

Device Routing Invert Outlet Devices
#1  Primary 336.31" 24.0" Round Culvert L= 3.0'" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 336.31'/ 336.30' S=0.0033'/" Cc= 0.900
n=0.120, Flow Area= 3.14 sf
#2  Secondary 338.47' 8.0'long x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

Primary OutFlow Max=3.933 cfs @ 12.12 hrs HW=338.31" TW=338.16" (Dynamic Tailwater)
T _1=Culvert (Outlet Controls 3.933 cfs @ 1.55 fps)

Secondary OutFlow Max=0.000 cfs @ 0.00 hrs HW=336.31" (Free Discharge)
t_2=Broad-Crested Rectangular Weir ( Controls 0.000 cfs)

Pond 34P: DMH 34

Hydrograph
E Inflow
4.573 cfs 1 Outflow
‘ — A 4.573 cf rimar
s Inf ow ‘Area_zgo 4,573 CfSCS Sgeconé/ary
: Peak Elev=338.35' [
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3724 STORMWATER- - Contech Markup Type Il 24-hr WQ Rainfall=1.21"
Prepared by quikrete Printed 5/25/2021
HydroCAD® 10.10-5a s/n 00447 © 2020 HydroCAD Software Solutions LLC Page 7

Stage-Discharge for Pond 34P: DMH 34

Elevation Discharge Primary Secondary
(feet) (cfs) (cfs) (cfs)
336.31 0.000 0.000 0.000
336.36 0.001 0.001 0.000
336.41 0.007 0.007 0.000
336.46 0.019 0.019 0.000
336.51 0.038 0.038 0.000
336.56 0.067 0.067 0.000
336.61 0.106 0.106 0.000
336.66 0.155 0.155 0.000
336.71 0.215 0.215 0.000
336.76 0.286 0.286 0.000
336.81 0.369 0.369 0.000
336.86 0.465 0.465 0.000
336.91 0.572 0.572 0.000
336.96 0.691 0.691 0.000
337.01 0.822 0.822 0.000
337.06 0.964 0.964 0.000
337.11 1.119 1.119 0.000
337.16 1.285 1.285 0.000
337.21 1.462 1.462 0.000
337.26 1.650 1.650 0.000
337.31 1.848 1.848 0.000
337.36 2.057 2.057 0.000
337.41 2.276 2.276 0.000
337.46 2.504 2.504 0.000
337.51 2.740 2.740 0.000
337.56 2.986 2.986 0.000
337.61 3.239 3.239 0.000
337.66 3.500 3.500 0.000
337.71 3.767 3.767 0.000
337.76 4.041 4.041 0.000
337.81 4.321 4.321 0.000
337.86 4.605 4.605 0.000
337.91 4.894 4.894 0.000
337.96 5.186 5.186 0.000
338.01 5.481 5.481 0.000
338.06 5.778 5.778 0.000
338.11 6.077 6.077 0.000
338.16 6.375 6.375 0.000
338.21 6.672 6.672 0.000
338.26 6.968 6.968 0.000
338.31 7.261 7.261 0.000
338.36 7.549 7.549 0.000
338.41 7.832 7.832 0.000
338.46 8.107 8.107 0.000

Engineering Design Consultants, Inc. « 32 Turnpike Road « Southborough, MA 01772 « (508)480-0225
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3724 STORMWATER- - Contech Markup Type Il 24-hr WQ Rainfall=1.21"
Prepared by quikrete Printed 5/25/2021
HydroCAD® 10.10-5a s/n 00447 © 2020 HydroCAD Software Solutions LLC Page 8

Summary for Pond 37P: CMP DET & SF0811

Inflow Area = 290,414 sf, 68.81% Impervious, Inflow Depth > 0.70" for WQ event

Inflow = 4573 cfs @ 12.12 hrs, Volume= 17,037 cf

Outflow = 0.602 cfs @ 12.78 hrs, Volume= 16,993 cf, Atten=87%, Lag= 39.6 min
Primary = 0.602 cfs @ 12.78 hrs, Volume= 16,993 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Peak Elev= 338.17' @ 12.78 hrs Surf.Area= 1,976 sf Storage= 6,326 cf

Plug-Flow detention time= 95.7 min calculated for 16,971 cf (100% of inflow)
Center-of-Mass det. time= 93.9 min ( 883.4 - 789.4 )

Volume Invert Avail.Storage Storage Description
#1A 332.47 Ocf 26.00'W x 76.00'L x 6.00'H Field A
11,856 cf Overall - 6,447 cf Embedded = 5,409 cf x 0.0% Voids
#2A 332.47 6,447 cf CMP Round 72 x 9 Inside #1

Effective Size= 72.0"W x 72.0"H => 28.27 sf x 20.00'L = 565.5 cf
Overall Size= 72.0"W x 72.0"H x 20.00'L

Row Length Adjustment= +8.00' x 28.27 sf x 3 rows

24.00" Header x 28.27 sf x 1 = 678.6 cf Inside

6,447 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices (Turned on 1 times)

#1  Device 2 332.47" 12.0" Round Culvert L=5.0' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 332.47' / 332.47' S=0.0000'/" Cc=0.900
n=0.012, Flow Area= 0.79 sf

#2  Primary 331.40' Tube/Siphon/Float Valve X 24.00
0.606" Diameter, C= 0.600, 0.263" Trickle Diameter
Starts@332.47' Breaks@332.07"

Primary OutFlow Max=0.602 cfs @ 12.78 hrs HW=338.17' TW=303.40" (Dynamic Tailwater)
L2=Tube/Siphon/FIoat Valve (Orifice Controls 0.602 cfs @ 12.53 fps)
1=Culvert (Passes 0.602 cfs of 8.623 cfs potential flow)

Engineering Design Consultants, Inc. « 32 Turnpike Road « Southborough, MA 01772 « (508)480-0225
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3724 STORMWATER- - Contech Markup Type Il 24-hr WQ Rainfall=1.21"
Prepared by quikrete Printed 5/25/2021
HydroCAD® 10.10-5a s/n 00447 © 2020 HydroCAD Software Solutions LLC Page 9

Pond 37P: CMP DET & SF0811 - Chamber Wizard Field A

Chamber Model = CMP Round 72 (Round Corrugated Metal Pipe)
Effective Size= 72.0"W x 72.0"H => 28.27 sf x 20.00'L = 565.5 cf
Overall Size= 72.0"W x 72.0"H x 20.00'L

Row Length Adjustment= +8.00' x 28.27 sf x 3 rows

72.0" Wide + 36.0" Spacing = 108.0" C-C Row Spacing

3 Chambers/Row x 20.00' Long +8.00' Row Adjustment +6.00' Header x 1 = 74.00' Row Length +12.0" End
Stone x 2 = 76.00' Base Length

3 Rows x 72.0" Wide + 36.0" Spacing x 2 + 12.0" Side Stone x 2 = 26.00' Base Width

72.0" Chamber Height = 6.00' Field Height

9 Chambers x 565.5 cf +8.00' Row Adjustment x 28.27 sf x 3 Rows + 24.00' Header x 28.27 sf = 6,446.5 cf
Chamber Storage

11,856.0 cf Field - 6,446.5 cf Chambers = 5,409.5 cf Stone x 0.0% Voids = 0.0 cf Stone Storage

Chamber Storage = 6,446.5 cf = 0.148 af
Overall Storage Efficiency = 54.4%
Overall System Size = 76.00' x 26.00' x 6.00'

9 Chambers
439.1 cy Field
200.4 cy Stone

(O OO

Engineering Design Consultants, Inc. « 32 Turnpike Road « Southborough, MA 01772 « (508)480-0225
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3724 STORMWATER- - Contech Markup Type Il 24-hr WQ Rainfall=1.21"
Prepared by quikrete Printed 5/25/2021
HydroCAD® 10.10-5a s/n 00447 © 2020 HydroCAD Software Solutions LLC Page 10

Pond 37P: CMP DET & SF0811

Hydrograph
[ Inflow
54 4.573 cfs O Primary
] Inflow Area=290,414 s
.| | Peak Elev=338.17"
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'
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n |
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3724 STORMWATER- - Contech Markup Type Il 24-hr WQ Rainfall=1.21"
Prepared by quikrete Printed 5/25/2021
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Stage-Discharge for Pond 37P: CMP DET & SF0811

Elevation Primary Primary+ Elevation Primary Primary+
(feet) (cfs) (cfs) (feet) (cfs) (cfs)
332.07 0.000 0.000 337.47 0.570 0.570
332.17 0.000 0.000 337.57 0.575 0.575
332.27 0.000 0.000 337.67 0.580 0.580
332.37 0.000 0.000 337.77 0.584 0.584
332.47 0.000 0.000 337.87 0.589 0.589
332.57 0.021 0.021 337.97 0.593 0.593
332.67 0.094 0.094 338.07 0.598 0.598
332.77 0.216 0.216 338.17 0.602 0.602
332.87 0.281 0.281 338.27 0.607 0.607
332.97 0.290 0.290 338.37 0.611 0.611
333.07 0.299 0.299 338.47 0.615 0.615
333.17 0.308 0.308
333.27 0.317 0.317
333.37 0.325 0.325
333.47 0.333 0.333
333.57 0.341 0.341
333.67 0.349 0.349
333.77 0.356 0.356
333.87 0.364 0.364
333.97 0.371 0.371
334.07 0.378 0.378
334.17 0.385 0.385
334.27 0.392 0.392
334.37 0.399 0.399
334.47 0.406 0.406
334.57 0.412 0.412
334.67 0.419 0.419
334.77 0.425 0.425
334.87 0.431 0.431
334.97 0.437 0.437
335.07 0.443 0.443
335.17 0.449 0.449
335.27 0.455 0.455
335.37 0.461 0.461
335.47 0.467 0.467
335.57 0.473 0.473
335.67 0.478 0.478
335.77 0.484 0.484
335.87 0.489 0.489
335.97 0.495 0.495
336.07 0.500 0.500
336.17 0.506 0.506
336.27 0.511 0.511
336.37 0.516 0.516
336.47 0.521 0.521
336.57 0.526 0.526
336.67 0.531 0.531
336.77 0.536 0.536
336.87 0.541 0.541
336.97 0.546 0.546
337.07 0.551 0.551
337.17 0.556 0.556
337.27 0.561 0.561
337.37 0.566 0.566

Engineering Design Consultants, Inc. « 32 Turnpike Road « Southborough, MA 01772 « (508)480-0225
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3724 STORMWATER- - Contech Markup Type Il 24-hr WQ Rainfall=1.21"
Prepared by quikrete Printed 5/25/2021
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Summary for Pond 41P: Cascade CS-6

Inflow Area = 290,414 sf, 68.81% Impervious, Inflow Depth > 0.70" for WQ event

Inflow = 4573 cfs @ 12.12 hrs, Volume= 17,037 cf

Outflow = 4573 cfs @ 12.12 hrs, Volume= 17,037 cf, Atten= 0%, Lag= 0.0 min
Primary = 4573 cfs @ 12.12 hrs, Volume= 17,037 cf

Secondary = 0.000cfs @ 0.00 hrs, Volume= O cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Peak Elev= 338.18' @ 12.81 hrs

Device Routing Invert Outlet Devices

#1  Primary 336.30' Tube/Siphon/Float Valve X 2.00 1.610" Diameter, C= 0.600
1.9' Long Tube, Hazen-Williams C= 130
Inlet / Outlet Elev. = 334.40' / 336.30'

#2  Primary 337.61'" Tube/Siphon/Float Valve 15.000" Diameter, C= 0.600
1.1' Long Tube, Hazen-Williams C= 130
Inlet / Outlet Elev. = 336.63' / 337.61'

#3  Secondary 338.46' 1.5'long Sharp-Crested Rectangular Weir X 2.00 2 End Contraction(s)

Primary OutFlow Max=4.555 cfs @ 12.12 hrs HW=338.16" TW=335.50" (Dynamic Tailwater)
1=Tube/Siphon/Float Valve (Tube Controls 0.175 cfs @ 6.19 fps)
2=Tube/Siphon/Float Valve (Tube Controls 4.380 cfs @ 3.57 fps)

Secondary OutFlow Max=0.000 cfs @ 0.00 hrs HW=334.40' TW=332.07" (Dynamic Tailwater)
L3=Sharp-Crested Rectangular Weir ( Controls 0.000 cfs)

Pond 41P: Cascade CS-6

Hydrograph
- 1573 ofs S e
s / ) Inf ow Al'ea=290,| 4.547-'2”37CfSC'S Eg:gl)?\rgary
] " | Peak Elev=338.18' [
] 494
|
2 3
'
"\ P72 : 77777777
OOOO!0'//"C:fls{'rl""|'"'I""I""%VKI'{'I""|'"'I"''|""|'"'|""|'"'|""|'"'|"''I""I""I""I""I""I
0 1 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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3724 STORMWATER- - Contech Markup Type Il 24-hr WQ Rainfall=1.21"
Prepared by quikrete Printed 5/25/2021
HydroCAD® 10.10-5a s/n 00447 © 2020 HydroCAD Software Solutions LLC Page 13

Stage-Discharge for Pond 41P: Cascade CS-6

Elevation Discharge Primary Secondary
(feet) (cfs) (cfs) (cfs)
334.40 0.000 0.000 0.000
334.50 0.000 0.000 0.000
334.60 0.000 0.000 0.000
334.70 0.000 0.000 0.000
334.80 0.000 0.000 0.000
334.90 0.000 0.000 0.000
335.00 0.000 0.000 0.000
335.10 0.000 0.000 0.000
335.20 0.000 0.000 0.000
335.30 0.000 0.000 0.000
335.40 0.000 0.000 0.000
335.50 0.000 0.000 0.000
335.60 0.000 0.000 0.000
335.70 0.000 0.000 0.000
335.80 0.000 0.000 0.000
335.90 0.000 0.000 0.000
336.00 0.000 0.000 0.000
336.10 0.000 0.000 0.000
336.20 0.000 0.000 0.000
336.30 0.000 0.000 0.000
336.40 0.040 0.040 0.000
336.50 0.057 0.057 0.000
336.60 0.070 0.070 0.000
336.70 0.080 0.080 0.000
336.80 0.090 0.090 0.000
336.90 0.099 0.099 0.000
337.00 0.107 0.107 0.000
337.10 0.114 0.114 0.000
337.20 0.121 0.121 0.000
337.30 0.128 0.128 0.000
337.40 0.134 0.134 0.000
337.50 0.140 0.140 0.000
337.60 0.146 0.146 0.000
337.70 1.664 1.664 0.000
337.80 2.560 2.560 0.000
337.90 3.334 3.334 0.000
338.00 3.846 3.846 0.000
338.10 4.296 4.296 0.000
338.20 4.702 4.702 0.000
338.30 5.075 5.075 0.000
338.40 5.422 5.422 0.000
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ENGINEERED SOLUTIONS

CONTECH Stormwater Solutions Inc. Engineer:

Date

Site Information
Project Name
Project State
Project Location
Drainage Area, Ad
Impervious Area, Ali
Pervious Area, Ap
% Impervious
Runoff Coefficient, Rc

Upstream Detention System
Detention pretreatment credit
(from removal efficiency calcs)

Mass loading calculations
Mean Annual Rainfall, P
Agency required % removal
Percent Runoff Capture
Mean Annual Runoff,V;
Event Mean Concentration of Pollutant, EMC
Annual Mass Load, My

Water Quality Volume
90% Rainfall Depth
WQ Volume to be treated

WQ Volume to be treated by filters

Filter System
Filtration brand
Cartridge height
Specific Flow Rate

Number of cartridges - mass loading
Mass removed by pretreatment system, M,
Mass load to filters after pretreatment, Mo,
Mass to be captured by filters, M,
Allowable Cartridge Flow rate, Q¢ax
Mass load per cartridge, M, (Ibs)
Number of Cartridges required, Nass
Treatment Capacity

Determine Critical Sizing Value
Method to Use:

SUMMARY

Determining Number of
Cartridges for Systems
Downstream of Detention

DRA
5/25/2021

555 Hopping Brook Road - DMH 34
MA
Holliston

6.67 ac

4.59 ac

2.08

69 %
0.67

50%

49.8 in
80%
90%

726,000 ft’

70 mg/l
3,171 Ibs

1.00 in
0.372 ac-ft
16,198 ft°

StormFilter
27 in
1.00 gpm/ft*

1,585 Ibs
1,585 Ibs
1,268 Ibs
11.25 gpm
54 Ibs
24
0.60 cfs

MASS-LOADING

Treatment Flow Rate, cfs
Cartridge Flow Rate, gpm
Number of Cartridges

0.60
11.25
24
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3724 STORMWATER- - Contech Markup

Prepared by quikrete Printed 5/26/2021
HydroCAD® 10.10-5a s/n 00447 © 2020 HydroCAD Software Solutions LLC Page 2

Rainfall Events Listing (selected events)

Event# Event Storm Type Curve Mode Duration B/B Depth AMC
Name (hours) (inches)

1 WQ Type Il 24-hr Default 2400 1 121 2

Engineering Design Consultants, Inc. « 32 Turnpike Road « Southborough, MA 01772 « (508)480-0225
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3724 STORMWATER- - Contech Markup

Prepared by quikrete
HydroCAD® 10.10-5a s/n 00447 © 2020 HydroCAD Software Solutions LLC

62

Printed 5/26/2021
Page 3

Area Listing (selected nodes)

Area CN Description
(sg-ft) (subcatchment-numbers)
68,977 74 >75% Grass cover, Good, HSG C (34S)
181,690 98 Paved parking, HSG C (28S)
250,667 91 TOTAL AREA
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3724 STORMWATER- - Contech Markup Type Il 24-hr WQ Rainfall=1.21"
Prepared by quikrete Printed 5/26/2021
HydroCAD® 10.10-5a s/n 00447 © 2020 HydroCAD Software Solutions LLC Page 4

Time span=0.00-24.00 hrs, dt=0.03 hrs, 801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment 28S: LOT3 NORTH-IMPERV  Runoff Area=181,690 sf 100.00% Impervious Runoff Depth>0.99"
Flow Length=632" Tc=8.6 min CN=98 Runoff=4.209 cfs 15,054 cf

Subcatchment 34S: LOT3 NORTH - PERV Runoff Area=68,977 sf 0.00% Impervious Runoff Depth>0.06"
Flow Length=632" Tc=8.6 min CN=74 Runoff=0.028 cfs 366 cf

Pond 16P: Cascade CS-6 Peak Elev=336.42" Inflow=4.209 cfs 15,420 cf
Primary=4.209 cfs 15,420 cf Secondary=0.000 cfs 0 cf Outflow=4.209 cfs 15,420 cf

Pond 36P: DMH 43 Peak Elev=336.45" Inflow=4.209 cfs 15,420 cf
Primary=4.209 cfs 15,420 cf Secondary=0.000 cfs 0 cf Outflow=4.209 cfs 15,420 cf

Pond 38P: CMP DET #2 & SF0820 Peak Elev=336.42' Storage=5,684 cf Inflow=4.209 cfs 15,420 cf
Outflow=0.532 cfs 15,349 cf

Total Runoff Area = 250,667 sf Runoff Volume = 15,420 cf Average Runoff Depth = 0.74"
27.52% Pervious = 68,977 sf  72.48% Impervious = 181,690 sf

Engineering Design Consultants, Inc. « 32 Turnpike Road « Southborough, MA 01772 « (508)480-0225
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3724 STORMWATER- - Contech Markup Type Il 24-hr WQ Rainfall=1.21"
Prepared by quikrete Printed 5/26/2021
HydroCAD® 10.10-5a s/n 00447 © 2020 HydroCAD Software Solutions LLC Page 5

Summary for Subcatchment 28S: LOT3 NORTH-IMPERV

Runoff = 4209 cfs @ 12.12 hrs, Volume= 15,054 cf, Depth> 0.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Type lll 24-hr WQ Rainfall=1.21"

Area (sf) CN Description
181,690 98 Paved parking, HSG C
181,690 100.00% Impervious Area

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

6.2 50 0.0400 0.13 Sheet Flow,

Grass: Dense n=0.240 P2=3.20"
0.1 32 0.3500 4.14 Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps
1.8 310 0.0200 2.87 Shallow Concentrated Flow,

Paved Kv=20.3 fps

0.5 240 0.0110 7.55 23.73 Pipe Channel,
24.0" Round Area= 3.1 sf Perim=6.3' r=0.50'
n=0.013

8.6 632 Total

Subcatchment 28S: LOT3 NORTH-IMPERV

‘Hydrograph | | | | | | | | | | |
[ emzen
4:»3""Type III"2' e N [ e
'§WQRa|nfaII121"“‘

[|R unoffArea-A181690sz ffffff EENEEEE N

g || Runoff Depth>0 99 .
3 2_—,.§~~Flow Length-632' -~ a """""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
|| Te=8.6 min '/

— U L LS LS L LN I T D L S I L L I L L L
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Time (hours)
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Summary for Subcatchment 34S: LOT3 NORTH - PERV

Runoff = 0.028 cfs @ 12.46 hrs, Volume= 366 cf, Depth> 0.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Type lll 24-hr WQ Rainfall=1.21"

Area (sf) CN Description
68,977 74 >75% Grass cover, Good, HSG C
68,977 100.00% Pervious Area

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

6.2 50 0.0400 0.13 Sheet Flow,

Grass: Dense n=0.240 P2=3.20"
0.1 32 0.3500 414 Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps
1.8 310 0.0200 2.87 Shallow Concentrated Flow,

Paved Kv=20.3 fps

0.5 240 0.0110 7.55 23.73 Pipe Channel,
24.0" Round Area= 3.1 sf Perim=6.3' r=0.50'
n=0.013

8.6 632 Total

Subcatchment 34S: LOT3 NORTH - PERV
Hydrograph
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Summary for Pond 16P: Cascade CS-6

Inflow Area = 250,667 sf, 72.48% Impervious, Inflow Depth > 0.74" for WQ event

Inflow = 4209 cfs @ 12.12 hrs, Volume= 15,420 cf

Outflow = 4209 cfs @ 12.12 hrs, Volume= 15,420 cf, Atten= 0%, Lag= 0.0 min
Primary = 4209 cfs @ 12.12 hrs, Volume= 15,420 cf

Secondary = 0.000cfs @ 0.00 hrs, Volume= O cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Peak Elev= 336.42' @ 12.82 hrs

Device Routing Invert Outlet Devices

#1  Primary 334.29' Tube/Siphon/Float Valve X 2.00 1.610" Diameter, C= 0.600
1.9' Long Tube, Hazen-Williams C= 130
Inlet / Outlet Elev. = 332.09' / 334.29'

#2  Primary 335.60' Tube/Siphon/Float Valve 15.000" Diameter, C= 0.600
1.1' Long Tube, Hazen-Williams C= 130
Inlet / Outlet Elev. = 334.62' / 335.60'

#3  Secondary 336.45' 1.5'long Sharp-Crested Rectangular Weir X 2.00 2 End Contraction(s)

Primary OutFlow Max=4.188 cfs @ 12.12 hrs HW=336.07' TW=334.77' (Dynamic Tailwater)
1=Tube/Siphon/Float Valve (Tube Controls 0.146 cfs @ 5.16 fps)
2=Tube/Siphon/Float Valve (Tube Controls 4.042 cfs @ 3.29 fps)

Secondary OutFlow Max=0.000 cfs @ 0.00 hrs HW=332.09' TW=331.87" (Dynamic Tailwater)
L3=Sharp-Crested Rectangular Weir ( Controls 0.000 cfs)

Pond 16P: Cascade CS-6

Hydrograph
| 4.209 ;:fs E Ionﬂff\lgw
Inf V A =25 4.209 rimar;
Inflow Area= 'bu1 4.209 CfSCS Egeconé/ary
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Stage-Discharge for Pond 16P: Cascade CS-6

Elevation Discharge Primary Secondary
(feet) (cfs) (cfs) (cfs)
332.09 0.000 0.000 0.000
332.19 0.000 0.000 0.000
332.29 0.000 0.000 0.000
332.39 0.000 0.000 0.000
332.49 0.000 0.000 0.000
332.59 0.000 0.000 0.000
332.69 0.000 0.000 0.000
332.79 0.000 0.000 0.000
332.89 0.000 0.000 0.000
332.99 0.000 0.000 0.000
333.09 0.000 0.000 0.000
333.19 0.000 0.000 0.000
333.29 0.000 0.000 0.000
333.39 0.000 0.000 0.000
333.49 0.000 0.000 0.000
333.59 0.000 0.000 0.000
333.69 0.000 0.000 0.000
333.79 0.000 0.000 0.000
333.89 0.000 0.000 0.000
333.99 0.000 0.000 0.000
334.09 0.000 0.000 0.000
334.19 0.000 0.000 0.000
334.29 0.000 0.000 0.000
334.39 0.040 0.040 0.000
334.49 0.057 0.057 0.000
334.59 0.070 0.070 0.000
334.69 0.080 0.080 0.000
334.79 0.090 0.090 0.000
334.89 0.099 0.099 0.000
334.99 0.107 0.107 0.000
335.09 0.114 0.114 0.000
335.19 0.121 0.121 0.000
335.29 0.128 0.128 0.000
335.39 0.134 0.134 0.000
335.49 0.140 0.140 0.000
335.59 0.146 0.146 0.000
335.69 1.664 1.664 0.000
335.79 2.560 2.560 0.000
335.89 3.334 3.334 0.000
335.99 3.846 3.846 0.000
336.09 4.296 4.296 0.000
336.19 4.702 4.702 0.000
336.29 5.075 5.075 0.000
336.39 5.422 5.422 0.000
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Summary for Pond 36P: DMH 43

Inflow Area = 250,667 sf, 72.48% Impervious, Inflow Depth > 0.74" for WQ event

Inflow = 4209 cfs @ 12.12 hrs, Volume= 15,420 cf

Outflow = 4209 cfs @ 12.12 hrs, Volume= 15,420 cf, Atten= 0%, Lag= 0.0 min
Primary = 4209 cfs @ 12.12 hrs, Volume= 15,420 cf

Secondary = 0.000cfs @ 0.00 hrs, Volume= O cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Peak Elev= 336.45' @ 12.13 hrs

Device Routing Invert Outlet Devices
#1  Primary 334.82' 24.0" Round Culvert L=5.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 334.82' / 334.79' S=0.0060 /' Cc= 0.900
n=0.120, Flow Area= 3.14 sf
#2  Secondary 336.46' 8.0'long x 0.5' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

Primary OutFlow Max=3.977 cfs @ 12.12 hrs HW=336.44' TW=336.07" (Dynamic Tailwater)
T 1=Culvert (Outlet Controls 3.977 cfs @ 1.99 fps)

Secondary OutFlow Max=0.000 cfs @ 0.00 hrs HW=334.82" TW=300.50' (Dynamic Tailwater)
t_2=Broad-Crested Rectangular Weir ( Controls 0.000 cfs)

Pond 36P: DMH 43

Hydrograph
E Inflow
4.209 cfs 1 Outflow
Inflow Area=25024209ck B Somrry
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1 e
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Stage-Discharge for Pond 36P: DMH 43

Elevation Discharge Primary Secondary
(feet) (cfs) (cfs) (cfs)
334.82 0.000 0.000 0.000
334.87 0.001 0.001 0.000
334.92 0.007 0.007 0.000
334.97 0.017 0.017 0.000
335.02 0.035 0.035 0.000
335.07 0.059 0.059 0.000
335.12 0.092 0.092 0.000
335.17 0.134 0.134 0.000
335.22 0.185 0.185 0.000
335.27 0.245 0.245 0.000
335.32 0.316 0.316 0.000
335.37 0.396 0.396 0.000
335.42 0.486 0.486 0.000
335.47 0.587 0.587 0.000
335.52 0.698 0.698 0.000
335.57 0.819 0.819 0.000
335.62 0.950 0.950 0.000
335.67 1.091 1.091 0.000
335.72 1.242 1.242 0.000
335.77 1.402 1.402 0.000
335.82 1.571 1.571 0.000
335.87 1.749 1.749 0.000
335.92 1.936 1.936 0.000
335.97 2.132 2.132 0.000
336.02 2.335 2.335 0.000
336.07 2.545 2.545 0.000
336.12 2.763 2.763 0.000
336.17 2.987 2.987 0.000
336.22 3.217 3.217 0.000
336.27 3.453 3.453 0.000
336.32 3.694 3.694 0.000
336.37 3.939 3.939 0.000
336.42 4.188 4.188 0.000
336.47 4.462 4.439 0.022
336.52 5.023 4.693 0.329
336.57 5.766 4.949 0.817
336.62 6.639 5.206 1.434
336.67 7.622 5.462 2.160
336.72 8.725 5.7117 3.008
336.77 9.928 5.971 3.957
336.82 11.226 6.221 5.004
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Summary for Pond 38P: CMP DET #2 & SF0820

Inflow Area = 250,667 sf, 72.48% Impervious, Inflow Depth > 0.74" for WQ event

Inflow = 4.209 cfs @ 12.12 hrs, Volume= 15,420 cf

Outflow = 0.532 cfs @ 12.79 hrs, Volume= 15,349 cf, Atten= 87%, Lag= 40.6 min
Primary = 0.532cfs @ 12.79 hrs, Volume= 15,349 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs
Peak Elev= 336.42' @ 12.79 hrs Surf.Area= 3,167 sf Storage= 5,684 cf

Plug-Flow detention time= 94.8 min calculated for 15,349 cf (100% of inflow)
Center-of-Mass det. time= 91.9 min ( 880.1 - 788.2)

Volume Invert Avail.Storage Storage Description
#1A 333.00' Ocf 26.50'W x 119.50'L x 3.50'H Field A
11,084 cf Overall - 5,720 cf Embedded = 5,364 cf x 0.0% Voids
#2A 333.00' 5,720 cf CMP Round 42 x 25 Inside #1

Effective Size= 42.0"W x 42.0"H => 9.62 sf x 20.00'L = 192.4 cf
Overall Size= 42.0"W x 42.0"H x 20.00'L

Row Length Adjustment= +14.00" x 9.62 sf x 5 rows

24.50"' Header x 9.62 sf x 1 = 235.7 cf Inside

5,720 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices (Turned on 1 times)

#1  Device 2 333.00' 12.0" Round Culvert L=5.0' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 333.00' / 332.98' S=0.0040'"/" Cc=0.900
n=0.012, Flow Area= 0.79 sf

#2  Primary 331.20' Tube/Siphon/Float Valve X 48.00
0.430" Diameter, C= 0.600, 0.263" Trickle Diameter
Starts@333.00' Breaks@331.87"

Primary OutFlow Max=0.532 cfs @ 12.79 hrs HW=336.42' TW=303.26' (Dynamic Tailwater)
L2=Tube/Siphon/FIoat Valve (Orifice Controls 0.532 cfs @ 11.00 fps)
1=Culvert (Passes 0.532 cfs of 6.457 cfs potential flow)
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3724 STORMWATER- - Contech Markup Type Il 24-hr WQ Rainfall=1.21"
Prepared by quikrete Printed 5/26/2021
HydroCAD® 10.10-5a s/n 00447 © 2020 HydroCAD Software Solutions LLC Page 12

Pond 38P: CMP DET #2 & SF0820 - Chamber Wizard Field A

Chamber Model = CMP Round 42 (Round Corrugated Metal Pipe)
Effective Size= 42.0"W x 42.0"H => 9.62 sf x 20.00'L = 192.4 cf
Overall Size= 42.0"W x 42.0"H x 20.00'L

Row Length Adjustment= +14.00" x 9.62 sf x 5 rows

42.0" Wide + 21.0" Spacing = 63.0" C-C Row Spacing

5 Chambers/Row x 20.00' Long +14.00' Row Adjustment +3.50' Header x 1 = 117.50' Row Length +12.0"
End Stone x 2 = 119.50' Base Length

5 Rows x 42.0" Wide + 21.0" Spacing x 4 + 12.0" Side Stone x 2 = 26.50' Base Width

42.0" Chamber Height = 3.50' Field Height

25 Chambers x 192.4 cf +14.00' Row Adjustment x 9.62 sf x 5 Rows + 24.50' Header x 9.62 sf = 5,719.8 cf
Chamber Storage

11,083.6 cf Field - 5,719.8 cf Chambers = 5,363.9 cf Stone x 0.0% Voids = 0.0 cf Stone Storage

Chamber Storage = 5,719.8 cf = 0.131 af
Overall Storage Efficiency = 51.6%
Overall System Size = 119.50' x 26.50' x 3.50'

25 Chambers
410.5 cy Field
198.7 cy Stone

DO0O00
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3724 STORMWATER- - Contech Markup Type Il 24-hr WQ Rainfall=1.21"
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HydroCAD® 10.10-5a s/n 00447 © 2020 HydroCAD Software Solutions LLC Page 13

Pond 38P: CMP DET #2 & SF0820
Hydrograph
[ Inflow
4.209 cfs O Primary
| | Inflow Area=250,667 s
“] Peak Elev=336.42'
| ~tAarana=58 AR ~f
| WilVIi u =y \ ¥ |
.l
s
o o
. |
1 0.532 cfs
0_0 1 2 3 4 5 6 7 8, 9,/16’11/ 12151415151%15152625222524

Time (hours)
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3724 STORMWATER- - Contech Markup
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Type lll 24-hr WQ Rainfall=1.21"

Printed 5/26/2021
Page 14

Stage-Discharge for Pond 38P: CMP DET #2 & SF0820

Elevation Primary Primary+ Elevation Primary Primary+
(feet) (cfs) (cfs) (feet) (cfs) (cfs)
331.87 0.000 0.000 334.57 0.428 0.428
331.92 0.000 0.000 334.62 0.431 0.431
331.97 0.000 0.000 334.67 0.434 0.434
332.02 0.000 0.000 334.72 0.437 0.437
332.07 0.000 0.000 334.77 0.440 0.440
332.12 0.000 0.000 334.82 0.443 0.443
332.17 0.000 0.000 334.87 0.447 0.447
332.22 0.000 0.000 334.92 0.450 0.450
332.27 0.000 0.000 334.97 0.453 0.453
332.32 0.000 0.000 335.02 0.456 0.456
332.37 0.000 0.000 335.07 0.459 0.459
332.42 0.000 0.000 335.12 0.461 0.461
332.47 0.000 0.000 335.17 0.464 0.464
332.52 0.000 0.000 335.22 0.467 0.467
332.57 0.000 0.000 335.27 0.470 0.470
332.62 0.000 0.000 335.32 0.473 0.473
332.67 0.000 0.000 335.37 0.476 0.476
332.72 0.000 0.000 335.42 0.479 0.479
332.77 0.000 0.000 335.47 0.482 0.482
332.82 0.000 0.000 335.52 0.484 0.484
332.87 0.000 0.000 335.57 0.487 0.487
332.92 0.000 0.000 335.62 0.490 0.490
332.97 0.000 0.000 335.67 0.493 0.493
333.02 0.001 0.001 335.72 0.496 0.496
333.07 0.013 0.013 335.77 0.498 0.498
333.12 0.040 0.040 335.82 0.501 0.501
333.17 0.081 0.081 335.87 0.504 0.504
333.22 0.134 0.134 335.92 0.506 0.506
333.27 0.199 0.199 335.97 0.509 0.509
333.32 0.275 0.275 336.02 0.512 0.512
333.37 0.343 0.343 336.07 0.514 0.514
333.42 0.347 0.347 336.12 0.517 0.517
333.47 0.351 0.351 336.17 0.520 0.520
333.52 0.355 0.355 336.22 0.522 0.522
333.57 0.359 0.359 336.27 0.525 0.525
333.62 0.363 0.363 336.32 0.527 0.527
333.67 0.366 0.366 336.37 0.530 0.530
333.72 0.370 0.370 336.42 0.533 0.533
333.77 0.374 0.374 336.47 0.535 0.535
333.82 0.377 0.377
333.87 0.381 0.381
333.92 0.384 0.384
333.97 0.388 0.388
334.02 0.391 0.391
334.07 0.395 0.395
334.12 0.398 0.398
334.17 0.402 0.402
334.22 0.405 0.405
334.27 0.408 0.408
334.32 0.412 0.412
334.37 0.415 0.415
334.42 0.418 0.418
334.47 0.421 0.421
334.52 0.425 0.425
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ENGINEERED SOLUTIONS

CONTECH Stormwater Solutions Inc. Engineer:

Date

Site Information
Project Name
Project State
Project Location
Drainage Area, Ad
Impervious Area, Ali
Pervious Area, Ap
% Impervious
Runoff Coefficient, Rc

Upstream Detention System
Detention pretreatment credit
(from removal efficiency calcs)

Mass loading calculations
Mean Annual Rainfall, P
Agency required % removal
Percent Runoff Capture
Mean Annual Runoff,V;
Event Mean Concentration of Pollutant, EMC
Annual Mass Load, My

Water Quality Volume
90% Rainfall Depth
WQ Volume to be treated

WQ Volume to be treated by filters

Filter System
Filtration brand
Cartridge height
Specific Flow Rate

Number of cartridges - mass loading
Mass removed by pretreatment system, M,
Mass load to filters after pretreatment, Mo,
Mass to be captured by filters, M,
Allowable Cartridge Flow rate, Q¢ax
Mass load per cartridge, M, (Ibs)
Number of Cartridges required, Nass
Treatment Capacity

Determine Critical Sizing Value
Method to Use:

SUMMARY

Determining Number of
Cartridges for Systems
Downstream of Detention

DRA
5/26/2021

555 Hopping Brook Road - DMH 43
MA
Holliston

5.75 ac

4.17 ac

1.58

72 %
0.70

50%

49.8 in
80%
90%

657,563 ft’

70 mg/l
2,872 Ibs

1.00 in
0.337 ac-ft
14,671 ft°

StormFilter
12 in
1.00 gpm/ft*

1,436 Ibs
1,436 Ibs
1,149 Ibs
5.00 gpm
24 Ibs
48
0.53 cfs

MASS-LOADING

Treatment Flow Rate, cfs
Cartridge Flow Rate, gpm
Number of Cartridges

0.53
5.00
48

Engineering Design Consultants, Inc. « 32 Turnpike Road « Southborough, MA 01772 « (508)480-0225

74

1of1



i~

1IVL3Ad d4VANVLS
d31114dNHOLS
02804S

XVd €66.-G¥9-€1G 000/-G¥9-€LG ¢cl1-8€€-008

690G HO “491say) 1s9p\ ‘00% @UNS “IQ djulod 91U G206
Wo09°§JY3)U0D MMM

OT1 SNOILNTOS GIYIINIONA

HO3LIN
®

KN

25,

'440NNY NOISOY3 A31V134-NOILONYLSNOD WOHH S3OAId1dVD 10310dd OL SFINSYIN FLVIHdOHddY IHVL OL HOLOVHINOD
"d0014 AVE 137LNO HLIM LH3IANI 3did L137LNO HOLVIN "S3dId LNOYD ANV “TTVLSNI ‘FAINOYd OL HOLOVHLINOD -
"1INVA 3T9NISSY ANV SNOILD3AS LTINVA TV NIIMLIF INVIVIS INIOr TIVLSNI O1L HOLOVHLINOD *

oouw

(@3aINO¥d SIHOLNTD

ONILHIT) LINVA ¥ILTHWHOLS IHL L3S ANV L417 OL ALIOYAYD HOVIY ANV ONILHIT LNIIDIH4NS HLIM LNIWHINDT IAINOH OL HOLOVHLNOD ‘g

‘4003 40 ¥33ANIONI A9 Ad314103dS

39 TIVHS ANV SNOILVYYIAISNOD N9IS3A J14103dS-3LIS IHV SNOISINOYd NOILVLOT4-ILNY HO/ANV ‘H1d3a T14¥0veE ‘ISVE-9NS ANV 'V

S3LON NOILVTIVLSNI

‘AOHL3IN NOISTd YOLOV4 AVOT OLHSVYY ANV £58-0 WLSY O1 ONINYO4ANOD 1SVO3dd 39 T1VHS FHNLONYLS H3LTIHNGOLS '8

(i bs) v3¥V 30V4HNS LOV.LNOD ¥3LTI4 IHL A9 AIAIAIQ (wdB) ALIOVAYO LNIWLYIHL 31714 IHL OL TYND3I SI ILYH MOTH OI4103dS L
'SANOD3S 8¢ 1SV31 1V 39 TTVvHS JNIL LOVINOD VIAIW J31714 "SIHONI-Z 39

TIVHS HLd3A VIAIW TvIAvy "ONINVITO 47138 ANV ‘MOT4 TVIAVY ‘d3LVNLOV NOHJIS ‘IAISSVd ‘A3 T1114-VIAIW 39 TTVHS S3OAINLYVO ¥3LTI4 9

‘0907 HO3LNOD IHL HLIM 1SVO 39 ANV 90EN

OL1HSVYV 133N TTVHS SONILSYO 'NOILVATTI 43LVMANNOYO TVNLOV WHIANOD OL AHdOO3d 40 ¥33NIONT 'NOILVAITI LH43ANI 3did 1311N0
IHL ‘MO13€ HO ‘LV NOILVATTT ¥ILVMANNOYD ANV .G - .0 40 ¥3A0D HLYVI ONINNSSY ‘ONILYYH AVOT 0ZSH OLHSYY L3N TIVHS IHUNLONYLS 'S

"ONIMVHA

SIHL NI @3NIVLINOD NOILYINHOANI ANV Y.LVA NOIS3A 11V HLIM 3ONVAHOOIV NI 39 TTVHS FINLONYLS ALITYND ¥3LVM ¥3LTI4NHOLS v

SNOILNTOS AIYIINIONT HOFLNOD ¥NOA LOVINOD ISVITd ‘SLHOIIM ANV SNOISNIWIA LTINVA A31VLIA HLIM SONIMYEA O14103dS 3LIS ¥Oo4 -
"AYVA AVIN SNOISNIWIA TYNLOY "SNOISNIINIA IONIHIATY IV () HLIM AINEVIN SNOISNINIA -~
'ISIMY3IHLO d31LON SSTTINN STVIYILYA 11V IAINOEd OL HOFLNOD

4003 40 "3ANIONT H3d «

‘SININIHINDTY VIO3dS/S3LON

* *

1HOIFH HLAIM 1SVT11vVE NOILV.LOTd-ILNV

x NOILVAZTI WId WVIHLSNMOAd

Wod'S3YO/UOY MMM “JAILVINISTHHIE OT1

Ol o

S31ON Tvd3INT

(AYVA NOILYHNOIANOD ANV 3ZIS)

HOLVH ANV “¥3A0D ‘TNVYAL

5 NOILVATTI WIF WV3HLSdN

ddid 137.N0O

* * *

¢# 3did 137INI

* * *

L# 3dld 13NI

* * *

d313AVIA VId3LVYIN Ell 'vV.1va 3did

R (990Sd ‘©9dZ ‘ALITY3d) IdAL VIAIW

x J1Vd MO14 39d1418V0

x d34INO3Y S3DAIYLHVO 40 H3FNNN

« ((@1doda mo .81 ‘u22) LHOIFH A9AIY LYY

« (s1h) MO14 Mv3ad 40 AOIY3d NYNLIY

x (s9) 31V MO14 Mvad

« (s§0) 3LV MOT4 ALITVND ¥ILYM

5 dl 34N1LONY1S

SLNIWIHINDIY Viva
01dI03dS 3llIs

ATINO VIG3W (8490Sd) ® G40SOHdSOHd HLIM 3A0dddY SI 31vd MOd O14103dS Jspwdb 297}

S S€'8 0l S/ €8¢l Sl

Sl

618l

X4 (wdb) 31vd MOT4 3DAIYLEVD

Js/wdb | |ys/wdb,79'L| Jsywdb g Js/wdb | |ys/wdb ,79'L| Js/wdb g

Js/wdb |

Js/wdb ,/9')

Js/wdb z (3s/wdb) 31vH MOT4 O14103dS

81 €C

G0'€

(H) dO¥d 2ITNVHAAH AIANINNODTY

dOdd MO W81

WlC

1HOIFH 390I414V0

NOILO3TIS ADAIF1LHVO

'azdino3y

SI IWNLONYLS SSYAAL WVIHLSdN NV S0 8’} @3FOXT SNOILIANOD FLIS FHL 41 "S49 8°L SI ALIOVAYD DIMNVHAAH MVId 02X8 ¥ILTHNYOLS

(2%) TIVM 3144vd LHOIFH T1N4°(S€) TTVM 31448 LHOITH 11N4/AvE L3INI (9%) AvE L311NO
‘(6€) AvE LI1LNO/AVE LT INI (6€) AvE LI INI IANTONI SNOILAO TTALS LTINVA (1S) STOALEYD 40 ¥IFWNN WNINIXYIN THL HLIM NMOHS SI ITALS
1INVA QYVANVLS FHL "STOAIYLYYO 40 ¥IAFNNN FHL ANV NOILOTTIS I9AIMLEYD THL 40 NOILONNA V SI ALIOVAYO INIFWLYIHL ¥ILTI4NHOLS

S31ON NOIS3A J3LTIHNHOLS

b4
)
lw)
o m =
< -
35 323 V-V NOILO3S
I oZd
o4 czg
zx AhE
EEE
e mmw 3did 13710 LM MOTd
=9 e
R . - . N, T, ’ Telm
[ o J 1
[ | 1l 11 | 11 | 11 1] I i
mwu - 3did 13NI
| [ T
= =} =} =} = = = =} F—
— ATGNISSY =Hf—
MOT443N0 EBL[PSTRE ) d3ls X
Y3ALTIHNHOLS |//N N\ HOLV4ISSIa
— T — = —— 13N
[ P ,_ - - z "w_ L1 ol
N LT A —L1
LRI Y —
SHISIN/ONIY
3avyo
3avyO AIHSINIA
01 1NOYo
01 HOLOVHLINOD
(8IN) dWNS 1371N0 :FTALS LINVA
M3IA NV1d
.0-02 ATIVNOIOIY
AUVA AVIN
HLAIM TIVM
390IYLYVO ¥ILTHANEOLS \ JLIHONOD .9
1 T~ T T ERE
IR ECEECE ECH ECH O Ol lC © | e )|
| dolvdissia
; Y o Vo V- o Ve A = 13N
suo L) (S oo ko o o) o) o) a /e
B N N T TN N N NN N_ - ®
— -3 o) — — — — |
I Dy A Uiy A Ny A \hagingy A NSy | sl | WS i | W g o) 1) mo1d 2
: I N NN -N-_N.—--NZ N
v © e e | © | g ﬁ L37INI
v |/ = v
dANS 13110 —~# © CHECEECHECIANRCHE ECH BCHC) .
T BAE T T -
(dAL) NOILYOO1 |\
3did 3LYNYILTY V130 ¥3A0D
ANV INvYd 338
S$S300V av1s doL
(.£-6) — .0~2) F=—

Engineering Design Consultants, Inc. « 32 Turnpike Road « Southborough, MA 01772 « (508)480-0225



76

76

1d

“ON 133HS

OAQ

:a3A0dddY

OAQ
:d3INO3HO

OAd

‘NMVHA

OAQ
‘a3N9IS3a

Leoe/9eis
‘3lva

6€08
TON '03S

256y
TON 103rodd

aAvod MOO0d4a 9ONIddOH 959

‘NOILVYNOIS3A 31IS
VIN ‘NOLSITTOH

- - IN3LSAS NOILN3LIA ANNOHOHIANN B.cy

ONIMVHA

SAoAd

HO31INOD

SINILSAS NOILNILIA dIND
Lisas I Ridh =

XVd €66.-G¥9-€LS

000,-G¥9-€LS

¢¢L1-8€€-008

Ag

NOILdIYOS3A NOISIATH 31va

15076 kq paiadns STeInGoeu]

690G HO 481seyQ 1s9p\ ‘00% 9UNS “IQ djulod 81ua) G206
Wo9°'§3YIJUOY MMM

OT1 SNOILLNTOS AIYIINIONA

HIO31N

A
N

4oe1U0D “UBISSP BU) JO UONEN[eAS-21 10} A W 408100 0}
paliodal aq 1SN sauedaIOSIp 8say) ‘SassaiBoid iom ayis se

‘1 SUOHIPUOD Pl [ENJOB PUE POSEq SI BuIMep ol

Yoiym uodn uofewoju; payddns au usemiaq salouedaiosip Ji

asn yons
suodsas 1o Aliqel| Aue swiepsip Ajssaidxe 4oaluod
5Uop s AIdWo 0} aInjies “YoBIUOD

10 JUBSU0D UBHUM Joud BU} INOYIIM JBULIBW AUE U] PaLIPOW
10 paonpouda ‘pasn aq Aew Joasay} ped Aue Jou ‘Buimesp

SigJeyeN (,481uoD,) 91 SUOKNIOS PaIseulbuT Yosjuod
£q JojoenuOd pue J8aUIBUB “JauMO 108foid BU) ) SIINIBS © SB
papinoid | BuMeI SIy) UO umous 1 pue uBisep oyl

10 jeIdwoou; ‘Buissiu uo paseq subisap 10} ANIGe| ou Sideode | -

Ny (V=51 ANV
0¢ = .1 :F1VOS
A1dNISSY
»
Qo
m o
381 @.0¢
7 *lﬂ, .9-8
_7 ] ] ] ] G:f _
_7 ] ] ] ] E, A
N
_7 ] ] ] ] E, 5
_7 ] ] ] ] E,
] ] ] ] Ofll
H3SIY @.0€
ani€8.z1
9Ll «0-01

‘SNOILVOIdIaon

¥d0d d34 HO3LNOD TvOO T HdNOA LOVINOD 3ISVI1d

'SNOILYTNOIY JO S3ONFHIH4THd TVOOT ANV LOF143d 1ON
0Od ANV S3S0ddNd TYNLd3IONOD HO4 3HV SONIMVHA IS3HL @

"INI4d1004 NOILVAVYOX3 A31VINILST

JHL NIHLIM TVId31LVIN 404 SINNODJV ATNO ANV ONIJOHS

SV HONS S3TAVIIVA TV d3dISNOOD LON S30d NOILVAVYOX3

IVLOL ‘ITdNVXT HO4 TVAOHddY ANV NOIS3A VNI

NOdN d314I93A 39 dTNOHS ANV "XOdddV 34V S3AILILNYNO

‘NOIS3A SAOAQ IHL 40 IAILDTT4TY SI AYVINANS LOIrOHd IHL e

‘NOIS3IA T¥NI4 NOdN A3NINY313d 39 OL 3dAL ANvg
"HdOLOVHLINOD FHL 40 ALITIGISNOdS3Y 3HL SI LI d3d33aN
S| 3did T¥YNOILIAAV 41 'S3ILNI0V4 3OVNIVEA ONILSIX3 OL
NOILOINNOD HO4 dNLS 3did 137LNO JO/ANV LIINI T¥NINON
S3AINOYHd A3TIVLIA SV WILSAS N0 'STINLONYLS FOVNIVEHA
HO 3did ONILSIX3 OL WILSAS FHL ONILOINNOD HO4

3dld VH1X3 3dINOYd LON S30d NMOHS 3did 40 ALILNVND

'3AVEO OL AIWNIYEL 1314 39 OL SY3SId »
"d3LON ISIMYIHLO SSTTINN IOVO

91 ANV NOILYONHH0D .,NR X .,MNNN VY SENLS ANV SHISIH TV @

'866Y NLSY HLIM ATdWOO LINIWIDHOANITE ANV SONILLIA TV @
'NOILYOIdaVv4 d04 ONISYIT3d OL HOldd
AY0I3Y 40 ¥IIANIONT IHL A9 QIIHI¥IA 39 TTVHS ‘SLIINI
ANV S¥3SIY 40 SNOILYOOT ANV ‘SNOISNINIA ‘SNOILVAI T
TV 'ANITHILINTD OL 34V SNOISNANIA 9NLS ANV H3SIH 11V @

S31ON

‘NI 0 = 3dId MOT13g »

‘NI ¢l =S3dIS 1V HLAIM »
‘NI 0 = 3dId INOGV «
‘NI'ZL = SAN3 1V HLAIM »
STIVLIA TMove

‘NI L2 = ONIOVdS T13ddvd »
PlIOS = AdAL TTVM »

¢1V = ONILVOD

9l =39VO

¢/VX€/C ¢ = NOILYONYHOO -
‘NI 2y =¥d313nvIa -
STIvV13d 3did

P /y2'G = A3AINOYd IOVHOLS TVLOL »
9.0 =3INNTOA FOVHOLS T1IdIMOVY »
902G = ANNTOA IDOVHOLS 3did *
V/N = d341N03d FNNTOA FOVHOLS -
AAVINNINS FOVHO0LS

41G6S = 3OVLO04 JVINIT 'XOdddV »
GZSH ® 0¢SH = ONIaVO1 -
STIV13d NOILYTINDTVO

AIVINNNS 103rodd

WV Z0:01 6L02/8L/0L OMA'SA dWO\STLY TdNILN\SLHOIXAND

Engineering Design Consultants, Inc. « 32 Turnpike Road « Southborough, MA 01772 « (508)480-0225



77

7

¢ ovume :NOILVYNOIS3IQ 3LIS
S VIN ‘NOLSITIOH
o | oa avod YO0dd ONIddOH SSS
s oo | oo - - N3LSAS NOILNILIA ANNOYDYIANN B.2h

ONIMVHA

SAoAd

HO31INOD

SINILSAS NOILNILIA dIND
Lisas I Ridh =

XVd €66.-G¥9-€LS

000,-G¥9-€LS

¢¢L1-8€€-008

Ag

NOILdIYOS3A NOISIATH

d1lva

205 4

690G HO “191s8yQ 1S9 ‘00 8¥INS "I djulod 8:3us) 5206

Wo9°'§3YIJUOY MMM

OT1 SNOILLNTOS AIYIINIONA
HIO31N

A
N

15076 kq paiadns
10 ajo|duioou; ‘Buissiw uo paseq suBisap 1o} Aiger| ou sideooe
4oe1U0D “UBISSP B} JO UOEN[EAS-8) 10} AlSIRIPaLLLY UDBIUOD O}
paliodal aq 1SN sepuedaIOsIp 8say) ‘sassaiBoid iom ayis se
‘18 SUONIPUOD Pjal [BN}OB puE paseq s| BuMEIp au)
yoiym uodn uopewoju; payddns au usemjaq sajouedaiosip Ji

el Aue swigpsip Alssaidxe yoajuoD

Jouuew Aue uj payipow
4 ped Aue Jou ‘Buimep
S JBYIBN (,4081U0D,) 9T SUOHNIOS PeeauIBUT YoBIUOD
£q JojoenuOd pue JoauIBUB ‘5auMO 108foid BU) ) SIIAIBS © SB
papinoid | BuMeI SIy) UO umous

'NOILVINHOANI

TVNOILIAAY J04 3dINS NOIS3A NOILN3L3d Idid TVLIWN dI1vONdH0D

JHL OL Y3434 3SV31d "3NIL 40 AOId3d V 43N0 LNIFWNOHIANT ONIANNOHAINS
JHL NI 3ONVHO V NOY4 1INSTH AVIN LVHL S103443 3SH3IAAQY TVILNILOd

JHL WOYd NILSAS FHL 1D3.10dd dT13H OL A3IANILNI SI J3NIT IT9VINGIdINTI FHL
‘W3LSAS IHL HLIM AIANINNODITY SI ¥IANIT INVHENIN IdAH NV 'LOIrOdd IHL
V3N JO NO d3sn 34V TVAOWTY 301 ANV MONS H04 SINIOV ONILTVS 4l :3LON

'S1T'N 31VOS
SMOY H3A0 H3ANIT

M3IA NOILD3S T1VIIdAL

— — —/
SavA A SAMVA | walaavia
. INILSAS —
T4Move |
a3yino3y ;
40 SLIAI
(@3dino3ay 41)
3dld 40 dOL ¥3AO0 ¥3ANIT
ANVHENTIN IdaH TIN 02
‘'S'L'N :31VIS
"SWILSAS T1V 404 a3™INOIY
LON 34V ANV T¥YNOILdO 34V S¥3aav 7IVL3A ¥3SI™ 1VIIdAL
ION
anN3 NOILVA3 13

vizaaas 7

(dAL) ¥3si

'S'L'N :371VOS

'SNOILIANOD 214I103dS 31IS TvN.L1OV I__<|_-ma ><;z<_2 I—<o_m>n_-
NO ONIAN3d3Ad SINILSAS H3TTVINS NO T
a34IN03Y 39 AVIN SAVMNVIN "H39dV1 z<l_m
ANV .87 SH3LINVIA HLIM SWILSAS | adid o |
diNO HO4 318avOI1ddV 1IVL3IA AVMNVYIN | |
‘310N

LNO¥A |

~—.9"C \Vi

ddld 2

|—— :@l.N ——

ddid

"Y33INIONT JLIS A9 A3INOHddY

SV ‘SNOILIANOD JI4103dS 31IS NO ONIANI43IA A3MOTTV 39 AVIA TVINFLYIN T114¥0VE ILYNYILTY ¥3HLO

‘Adid IHL NO ONIAVOT TVILNIH3441d AIOAY
Ol 31vd JAVS FHL 1V W31SAS NOILN3L3d FHL 40 H1ONIT IHL ONOTV A3ONVAQY 39 TIVHS T11dXOvE
IHL 'SSID0Yd T14MOVE FHL ONIMNA JNIL ANV LV S3dId IHL 40 ANV NIIMLIF TVILNIYISH1a (L91) LI
OMLYV NVHL 34O ON SI 343HL LVYHL HONS d30Vd 39 T1VHS T114X0vVE 'SIHONNVH 3dld 3H1L ANNOdY
ANV d3dNN d31OVdINOD ATd3dOdd SI 1114M0vE FHL LVHL 3dNS INVIN
OL INVLHOdII SI LI 171440Vv4E 40 S1417 1SdI4 IHL ONIOV1d NIHM

T14M0vd

'S10dS 1408

1NOHLIM @31OVdINOD ATIVINYOLINN ANV d30V1d 39 TIVHS VIHI1LVIN INOZ HONNVH

"d33NIONT IHL A9 A3IAOHddY

SV TVIYILVIN 1114 V HLIM 3avy IHL OL MOVE LHONOYE ANV AIAOWIY 39 TTVHS ATFHL ‘NOILVAVOX3

ONIFNA d343LNNOONT FHV STVIHILVYIN NOILYANNO4L J19VLINSNN LVHL IN3A3 3HL NI "3AVyd9O

379VLS ANV WHOLINN Y OL @3LONYLSNOD 39 LSN NOILYANNOS IHL "ONIAd3g IHL ONIOV1d OL ¥Oldd

‘Jlp1oeq 8y Jo uonoedwoo sjenbape pue juswaoeld Joj MOjje Jou
Jim sadid sy} usamjaq buioeds ayj usym (,/jif 8/Gemoy, 1o Jii Ysel, ‘WSTD) [eusew yibua.js-moj pajjosuod buisn [jipoeg :8joN

sadA} |10s Buikiea oyur uopesBiw
Jlos Juaaid 0} uolelapISUOD o} UoIs|oa( Jasulbug

S¥-0
40 0%-0 HO3LNOD

9|}X8}095) UBAOAN-UON

J19he 9|xa)099)

“ojul Buippag €'G'9Z / 1'8°€°92

OLHSVYYV 99S "uoneubisap |eusjew ay) Jad

auojs Jejnuelb @ papelb ||om jo Jake| ,9-, B UIm
paoe|d-al pue pajeABOXa-J9A0 84 PINOYS [elIS)ew
s|gejnsun  -adeys-A Jybi|s e 0} uolepuUNO}

8y} epelb-auly Jo woyoq jeyy AjoAne|al e o) padeys
9q 0} papuswiwooal si ) sadid youy Jo4 ‘[eusiew
Jejnuelb g papeld ||om S|ge)NS SAlEU ‘BS00|
AjaAljejas € Jo woyoq youal) ayy uo paoeld aq Aew
adid "painbai s| Buippaq y aulwia)ep 0} Jeaulbug

169G ‘G L9v'V'LSEE
- VN OLHSVYV

.£ 40 32I

sjoIed WnWIXew/m [eusyew
Buippaq Jejnueld papeld ||opn

auojs Buippeg

66 L OLHSYY Jod 101001d piepuels
%06 0} Pa}oedWI0D pUE SYI| 9SO0| -/+ ,8 Ul Pade|d

€V TV
‘1-V -G¥1 W OLHSVYY

‘Ae|o 10 IS Jo sjunowe
|lews uejuod Aew yoiym

|eusjew Jejnuelb papeib ||opn

lioeqg

sadA} j10s Buikien oyul uopesBiw
110S JuaAaid 0} UONEISPISUOD 10} UOISIAQ Jesulbug

S¥-0
40 0%-0 HO3LNOD

|}X}095) UBAOAN-UON

J19he 9|xa)099)

(a|qeoyidde j) eseg peoy

(a1qeoydde y)

Juswaned a|qixa|4 1o pibry

uoneubisaqg

uopeubisa( |eusiep

uonduosag 7

uoneooT [euslep

JOVNIVYA dIND / NOILN313A dIAID - SWILSAS NOILN3IL3A

@ @

340713

K

AR R R R AR

NOILVHVd3dd ONIAd34/NOILYANNOA

ANZ 1714 TVILINI @ —

NN,

(&

&

LNINIOANr ONIFIINIONT ANV SNOILIANOD JLIS NO SANIdIA HLAIM WNINININ @

STIYVA

R NN NN R NN G U v

WV Z0:01 6L02/8L/0L OMA'SA dWO\STLY TdNILN\SLHOIXAND

Engineering Design Consultants, Inc. « 32 Turnpike Road « Southborough, MA 01772 « (508)480-0225



78

78

€d

“ON 133HS

OAd
:a3A0dddY

OAQ
:d3INO3HO

OAQ
‘NMVHA

OAQ
‘a3N9IS3a

Leoe/9eis 6€08
‘3lva YON '03s

256y
TON 103rodd

advOod MO0d4d ONIddOH S99
- - N31LSAS NOILN31L3A ANNOYEOHIANN J.cy

‘NOILVYNOIS3A 31IS
VIN ‘NOLSITTOH

®

ONIMVHA

SAoAd

HO31INOD

SIW3LSAS NOILN313d dIND

HOIINTG  HOFING
N 4 ® K\

vaALIN

Ag
XVd €66.-G¥9-€LS 000,-G¥9-€LS ¢¢L1-8€€-008

NOILdIYOS3A NOISIATH

d1lva

15076 kq paiadns STeInGoeu]

690G HO “191s8yQ 1S9 ‘00 8¥INS "I djulod 8:3us) 5206

4oe1U0D “UBISSP B} JO UOEN[EAS-8) 10} AlSIRIPaLLLY UDBIUOD O}
paliodal aq 1SN sepuedaIOsIp 8say) ‘sassaiBoid iom ayis se
‘18 SUONIPUOD Pjal [BN}OB puE paseq s| BuMEIp au)

Wo9°'§3YIJUOY MMM

yoiym uodn uopewoju; payddns au usemjaq sajouedaiosip Ji

OT1 SNOILLNTOS AIYIINIONA

asn yons
10} Ayaisuodsal 1o Aiqey Aue swiepsip Alssaidxe yoejuoo
PUE Sl UMO S18SN B} Je BUOP S| AIGLLCD O} BINJIe3 "YIBIUOD

10 JUBSUOO UBY Jouuew Aue uj payipow
10 ponpouda ‘p 2y} yied Aue Jou ‘Buimesp

s JayreN (. oS peseauiBuz YoaIOD
£q JojoenuOd pue JoauIBUB ‘5auMO 108foid BU) ) SIIAIBS © SB
papinoid | BuMeI SIy) UO umous 1 pue uBisep oyl

'S'L'N :371VOS

"ANVId JNVS FHL
NI 39 OL Sdvd Tv¥NOILLIddy "3dIS HOV3 471VH
‘a3LdNYYILNI SHVE IHL OL TVNOI SONINIJO

1IvV13Ad dvO ITOHNVIN

ANNOYYV ONIDHOANITH TVNOLLIAAY 3AINOHd 9

'09 IAVYD ‘SL9V WLSY = 1331S ONIOHOANITY 'S

‘AN ‘NOLAVHONIE ‘ONIYIINIONI VLT13A A9 NDIS3A TIvL3A ‘6

1sd 005'€ = HLONIYLS ILFHONOD ¥

"HOLOVHINOD A9 A3TIVLSNI ANV d3dINOHd

349 OL STVIY3LVIN TV ANV 9V11S NOILO310dd "8

"¥3A0D "VE NIVLINIVIN OL d3dIND3Y SY Syvd

XV L =d3ANOD H1YV3 €

'GZSH AvOTNOIS3IA ¢

AN39 ‘ONINIJO ANOA3IL .2} 40 WNWININ V S¥vd
AN3LX3 ‘SHVE v# TYNOOVIA HLIM ONINIHO NIHL "2 'NOILIQT WL ‘OLHSVYV HLIM 3ONVAHOOOV NI NDIS3A 'L

M3IA NV1d NOILdO FdVNOS

'9310N 338

ININIOVIdIY
dva A3.LdNIHYILINI ﬂm 8o

‘S3LON
M3IA NV1d NOILJO ANNOY
ENEMIEES ENEMIEED
‘ONIDYOINIZY  ‘ONIOHOSNIZY

AdVvANVLs AdVANVLs

'S301L0Vdd 34VS "04 SANITIAIND
VHSO MOT104 O1L HOLOVHLINOD FHL 40 ALITIFISNOdS3Y IHL SAVMIV SI LI

"Y33NION3 3LIS

JHL HLIM 3AT0S3d ANV SSNISIA ATNOHS JOLOVHLINOD 3HL SL1OIT4dNOD
HO S3IIONILSISNOONI ANV FdV FH43HL 41 'SNOILYIIHIO3dS ANV SNVId
123r0dd IHL HLIM JONVINHOSANOD NI ANV (3did WNNINNTY ¥O4) 882-9
WLSY O (133LS @31V0D ¥IWATOd HO AIZINVATYO ‘2 IdAL AIZININNTY
¥04) 86.-Y INLSY HO Il NOISIAIQ Il NOISIAIQ ‘92 NOILO3S 'SADAIYE AVMHOIH
04 SNOILYOIdIOTdS AHVANVLS OLHSVYV HLIM 3ONVAH0DJV NI 3d TTVHS

NOILVTIVLSNI

SININIHINOIY

"Adld WNNINNTY 404 SNOILYANIWNOOTY
S HIHYNLOVANNYIAN IHL HLIM 3ONVAJ0IDV NI 39 TTVYHS "1331S d31v0D

H3IWATOd HO QIZINVATYD ‘Z IdAL QIZININNTY YO (NOILLYIOQISYAIRHY

71331S a3LvONEH0D TYNOILYN) S.dSON HLIM JONVAHOOIV NI 38 TIVHS

A19INISSY ANV ONITANVH

319vOIlddv

Sv/-9 NLSV H0 961-W OLHSVYV ANNINNTY

¢9/-V NLSV HO G¥¢-W OLHSYV :d3.1vOO HENVOIDdHY

"'SNOILVOI4IQON

¥0d d3d HOILNOD Y001 dNOA LOVINOD
3SVYITd "SNOLLYINOTY YO SIONIHIJTHd
VOO0T ANV LO371434 LON Od ANV s3S0Oddnd
IVYNLdIONOD HO4 IV SONIMVEA ISTHL

‘310N

"SANITAAIND VASON HO S, H3HNLOVANNVYIN
JHL MOTT04 'SAVOT 1VNI4 NVHL d3HOIH 39 AVIN SaVOT1 NOILONYLSNOD

SAVOTNOILONYLSNOD

vv/-9 NLSVY HO L61-W OLHSVYV 40
3189vOI1ddV IHL OL WHO4NOD TIVHS ST1100 WNNINNTY IHL

CV.L-Y WLSY "0 9¥2-IN OLHSVYY 40 SININIHINOIY
JHL OL WHO4INOD TIVHS STI0D 1331S d31V0D dH3aNATOd IHL

6267V NLSY HO 812-W OLHSYY 40 SININIHINOIY
JHL OL NJO4NOD TIVHS STI0O 1331S A3ZINVATVYO IHL

26"V NLSY HO ¥.2-W OLHSVYV 40 SININIHINDIY
JHL OL WHO4ANOD TIVHS STI0D 1331S ¢ 3dAL dIZININNTY

9 310N 0927V INLSY {0 9€-N OLHSYY ‘Q3ZINVATYD :MO138 @aLsI1
T 338 LNFWIOVIdT SLNIWIFHINOIY 319VOIT1ddY IHL OL WHOANOD TIVHS TVINILYIN FHL
- SvE O3 LdNSNI NI 092V NLSY HO 96-W OLHSYY :Z dAL QIZININNTY TVIHEIVA
/ “MO138 Q3LSIT SINIWIHINOIY "SNY1d LO3rOdd IHL NI A3 1VL3A WILSAS NOLLNILIA A3INOISAA FHL
SNILSYD 378vOI1ddY IHL OL IONYAHOOOV NI GIUNLOVANNYN 38 TIVHS 3did IHL 40 NOILYTIVLSNI ANV FHNLOVANNYIN THL SHIAOD NOILYOIHIDAdS SIHL
| ; f | dodavis 3did 3d00S
NOILO3LO¥d ONILSVYD .
NI ONINIHO 04 BV ‘W31SAS NOILNZ13d a3INOISIA ¥04 NOILVOIHID3dS
NOILO3LO¥d
ﬁ ¥ NI ONIN3dO
> ‘SL'N :31VOS
"JOV44NS AVMAYOH NOILLONYLSNOD A3NIVLNIVIA IHL 40 dOL JHL
Ol 3dId 3HL 40 dOL FHL WO AFUNSYIW SI ¥IA0D WNIINIANL “3did FHL OL IOVAVA AIOAY OL AIHINOTY YIA0D
~ (dAD) TYNOILIAQY FHL JAIAOH LSNIN HOLOVELNOD FHL "SNOILIANOD TvO0T NO ONIANIAIA ‘AMYA AV ¥IA0D WNINININK
¥3N00 .2
'/ 310N 33S Sy Sy (84 SR yyl-9clL
"/ 3LON 335 (S30Vd ¥ dAL) ¥ve ob ob oe e 0z1-81
— (S30V1d ¥ dAL) ¥vd WIHLTYNOOVIQ v# ) ) ) )
NIYL TYNODVIA # oY G o€ o€ cL8Y
~ . . . . ~
. \ S5 e e sz 0z aad!
% vo N (14) ¥3A0D WNINININ
0SL-0LL | ow-G. | G109 05-8}
| | | S3HONI
ALIOVdYO ONIYY3E TI0S AINNSSY x MIIA NOILOIS (sdiy) SQVO1 ITXV NVdS 3did
001} M3D0 .8 © G# 9X = "Ol44VH L AVMHOIH TYINHON HO4 SWNINININ ¥3A0D 3avHD
009' M3D0 .6 ® S# 05 1o " Tgn| 8 ® . . Q3HSINIA NVHL 3did 3HL ¥O4 NOILOTLO¥d HILYIHO SALVLISSIOIN LNIWINOT NOILONHYLSNOD AAVAH 40 3SN JHL
0 T dAL. 82 HOLOVELINOD "MO138 318VL 3HL NI NMOHS SINIWIHINOIY WNWININ IHL 133N TIVHS ¥IA0D-40-LHOIFH IHL “3did 3HL 40 dOL IHL
0Lz M3D0 .6 © G# v 498 X - o5 A8 03AINOYd 38 OL HIASIY YIAO AFHINOIY 38 AV HIA0D GILOVANOD 40 LNNOWY YHLX3 NV ‘SAVYOT I1DIHIA NOILLONYLSNOD AHVHOLINIL HO4
0zL'L M3D0 .01 © G# . 495 9SG 2 " 0 < NO ONI¥vI8 NO¥4 8v1S
=3 LN3ATHd OL INJIOI44NS SavVOTNOIIONYLISNOD
0s€'} M3D0 .0} ® G# ge S X oe = -~ wzsilano o TVIHALYIN LINSYO
068l M320 .0} D s# i S Se " 7
0€g'} M3D0 .2} © G# ze | OTX.O 0e > — L v f
ozL'e M300 .2l @ s# " WO o " . 7 | © v S
9 ® =
082'L M300 .21 ® o# o XY vz ©% s | g P
olr'e M300 .2} @ G# " vo ' N e
) ¥3IN0D
(354) 3aveo L %
4Sd NEIY Q3HSINIA = — 1HSIEH
FHNSS3dd ONIOHOANITY 9o A dND & "HOLOVYINOD A4 M = m L
ONINYIDss d37TVLSNI ANV A3AIAO¥d | SAVOTNOILONYLSNOD
39 OL ONILSYD SS30IV %ﬂ 04 ¥INOD AMVHOJNIL
319VL ONIOHOANITH v [

10 jeIdwoou; ‘Buissiu uo paseq subisap 10} ANIGe| ou Sideode | -

WV Z0:01 6L02/8L/0L OMA'SA dWO\STLY TdNILN\SLHOIXAND

Engineering Design Consultants, Inc. « 32 Turnpike Road « Southborough, MA 01772 « (508)480-0225



79

79

¥d

“ON 133HS

OAd OAQ
:a3A0dddY :d3INO3HO

OAQ OAQ
‘NMVHA ‘a3N9IS3a

1202/92/5 6€08 256y
‘31va TON '03S TON 103rodd

‘NOILVNOIS3A 31IS
VIN ‘NOLSITIOH
advOod MO0d4d ONIddOH S99
- - N31LSAS NOILN31L3A ANNOYEOHIANN J.cy

ONIMVHA

SAoAd

HO31INOD

SINILSAS NOILNILIA dIND
Lisas I Ridh =

MY S

Ag
XVd €66.-G¥9-€LS 000,-G¥9-€LS ¢¢L1-8€€-008

NOILdIYOS3A NOISIATH 31va

15076 kq paiadns STeInGoeu]

690G HO “191s8yQ 1S9 ‘00 8¥INS "I djulod 8:3us) 5206

4oe1U0D “UBISSP BU) JO UONEN[eAS-21 10} A W 408100 0}
paliodal aq 1SN sepuedaIOsIp 8say) ‘sassaiBoid iom ayis se

‘1 SUOHIPUOD Pl [ENJOB PUE POSEq SI BuIMeIp oy

Wo9°'§3YIJUOY MMM

yoiym uodn uopewoju; payddns au usemjaq sajouedaiosip Ji

OT1 SNOILLNTOS AIYIINIONA

asn yons
suodsas 1o Alliqel| Aue swiepsip Ajssaidxe 4oaluod
uop s Adwoo 0} injies YoBIUOD

10 JUBSU0D UBHUM Joud BU} INOYIIM JBULIBW AUE U] PaLIPOW
10 paonpouda ‘pasn aq Aew Joasay} ped Aue Jou ‘Buimesp

HO3LN5
® s_/ﬂ

SigJegeN (,481uoD,) 91 SUOKNIOS PasseulbuT Yosjuod
£q JojoenuOd pue JoauIBUB ‘5auMO 108foid BU) ) SIIAIBS © SB
papinoid | BuMeI SIy) UO umous 1 pue uBisep oyl

10 jeIdwoou; ‘Buissiu uo paseq subisap 10} ANIGe| ou Sideode | -

'3dIN9O SIHL 40 3d0JS 3IHL ANOA3E SI SNOILOINNOD INIOr 3did 40
SSANANNOS FHL JO Idid FHL 40 ALIIOILNI TVINLONYLS FHL OL d31v13d
JONVNILNIVIN ANV NOILO3dSNI 'S301L0Vdd JONVNILNIVIN ANV NOILOIdSNI
dVINO3H AIANIWNODTH ONIAFILNIAI A9 AIAN3LNI SV NOILONNS OL
JNNILNOD FOVHOLS HILVMINHOLS HO4 A3SN SINTLSAS IAdid ANNOHOHIANN
JFHNSNI d13H S1H40443 JONVNILNIVIN ANV NOILO3dSNI ONIOD3IHO4 IHL

"HIHLVYIM

Add ONIYNA LNONVITO FHL ITNAIHOS 0L V3AI AOO0D V SI 11 ‘NOSVIY
SIHL ¥0d "'W3ILSAS FHL ONIY3ILN3 MOT4 ON SI F43HL NIHM LS3ISVE

SI WILSAS NOILVHLTIANI O NOILNIL3A ANNOYOHIANN NV ONINIVLNIVIA

‘WILSAS FHL HO4 NWVHOO0Hd FONVNILNIVIN IHL 4O 1dvd SV

MVHL ONIYdS FHL Y314V NOOS 3NIT ONIMAS IHL IA0EGV ONIANTONI ‘d3ISNIN
39 OL W3LSAS IHL ¥O4 IOILOVYHd 1S39 SI LI ‘WILSAS FHL NIHLIM A3INYISE0
SI SLNIOV ONIOI-IA/ONILTVS 40 IONIAIAT 41 ‘NOILOIJSNI SIHL ONIMNA

'SW3LSAS ANNOYHOHIANN TTV JO4 30110Vdd 1S39 3V SNOILOIASNI TYNNNY

‘d3IMOT104 39 ATNOHS SNOILVYINO3Y

VHSO ANV AH4LN3 3OVdS AINIINOD ONIGHVOIY SNOILNYOIHd A1VIHdOdddY
TV ‘SAILIAILOY IONVNILNIVIN WHO4¥3d OL INILSAS IHL IAISNI LID

O1 AYVSS303N 39 11 dTNOHS 3014140 1371N0 IHL ANV LIINI IHL ¥VaAN J0
1V d31vNLIS 3TOHNVIN NOILOIdSNI/SSIOIV NV HLIM dINOISIA 39 SINILSAS
TV LVHL S1S399NS HOFLNOD "S3ILIAILOY ONINVITO ONIMOTIO4 a31v3s
A134NO3S 39 ATNOHS SYIAOD FTOHNVIN "3014140 1371LN0 3HL 40 INOH4d

NI LVINANDOV AV HSYHL ANV LNIWIAIS ‘AIANINNODTY SY AIWHOH3Id
1ON SI 3ONVNILNIVIA 41 "3014140 137LNO JHL 43N0 FTOHNVIN IHL HONOYHL
a31vNOVAT 39 ATIVOIdAL NVO HSVHL ANV LNJNIAFS d31LvINNNOOVY

‘3014140
JOHVYHOSIA FHL ONIOOOTO SI HSVHL HO LN3IWIAIS d3LVINNNDJV STVIATY
NOILO3dSNI NV NFHM a3NV3I1O 39 ATNOHS SINILSAS NOILNI13d dNO

JONVNILNIVIN

N3LSAS FHL 40 3417 3HL HO4 A3ANIVLNIVIN

39 OL1 SI NOILO3dSNI HOV3 40 4003 V 'SNOILIANOD IAISOHH0D
/ANISYHEY 0 INTJNIAZS 40 SNOILVINNNDJY ¥3HOIH LO3dX3 ATNOM

3INO HOIHM NI STONVLSNI SNOIYVA ¥3IHLO NI ANV ‘FOV1d IHVL SNOILVHEIJO
ONILTVS ¥O/ANY ONIANVS IHIHM SILYINITO NI ‘SYIHY NMOAHSYM
IN3ININO3 NI N3L40 FHON A3INHO4d3d 39 ATNOHS SNOILOIdSNI

‘W3LSAS

JHL 40 NOILVHNOIANOD dO 3ZIS FHL NVHL d3HLVY S3ILIAILOV O14103dS
31IS NO 40N AN3Id3A TTIM SINVLNTIOd S1O3T100 WILSAS JFHL HOIHM
1V 31vd 3HL "SNOILOIdSNI LINIFNOFH4 FHOW d33AN AVIAN STOIHIH0 TOHLINOD
137LNO TIVINS JO AVOT HSVYL HOIH HLIM S31IS 'SNOILO3dSNI TYNNNY
‘ONIOONO SANTFNWNOITY HOFLNOD "AINHO4HId ATISV3 SI ANV SWILSAS
NOILN313d dND 40 FONVNILNIVIN JAILDF443 OL A3X JHL SI NOILOIdSNI

NOILD3dSNI

'ALIASONOT ANV 3ONVINHO4H3d
40 S3SOddNd "O4 STVAYILNI dVINO3Y 1V dINIVINIVIN ANV d3103dSNI 39
1SN SWALSAS NOILVHLTIANI ANV NOILN3L3A Y3 IVMINEOLS ANNOYOHIANN

JONVNILNIVIN
ANV NOILO3dSNI NA1SAS NOILN313d diND

2N
A
5
A\

K
N
XX
7
NN

QR
N
S
SRR

N
Y
N

X
)
A
K<
S
S
A

N

X
/
>

JONINOIAS 1T14MOVE TVOIdAL
INILSAS ONINOILONNL A3HSINIA

JOYINOD 1311N0 [/

W3LSAS NOILN3L3A
NI NOILVATTS ¥31VM

“43ANIONI STTVS HOFLNOD V001
YNOA LOVLINOD HO ‘I 3781 33S LNIWJINDI NOILONYLSNOD 40 LNIWIAOW
IHL MOTIV OL S3dId IHL HIAO HIAOD ¥3dO¥d IHL ININYTILIA

OL 'S713¥YVE 1TV SSOHOV ONIAVOT AIONYIVE IAINOYd LSNIN ANV

HOIH 1334-01 OL -8 OL A3LINIT 38 QTNOHS WILSAS NOILNILIA a3 T4MOvE
L3N 3HL 40 dO1 NO STTdMO0LS TVIMIALYIN "Ol44vHL NOILONYLSNOD

NISVE HOLVYO 40 LNIWIAOW THL SV T13M SV ‘TJOHMOVE FHL ANIHIF A1LO3NIA
T4X0vE AT TdNO0LS HO4 WOOY SIAINOHd IONINDIS NOILONYLSNOD
40 3dAL SIHL "3 T4M0VE A13LITdNOD SI WILSAS IHL TLNN NIVOY
3JONINOIS IHL NID3F ANV “T1I4 dIOV1d ATLNIOIY IHL 40 ANI FHL OL
LININdINDI IHL IONVAQY ‘AIHOVIY SI WILSAS IHL 40 HLAIM IHILNT THL
SSOYMOY ONIAVOT NOILONYLSNOD HO4 ¥IAOD WNWININ FONO “T1I4MOove
30V1d OL @3SN 39 AV SL1I¥ONEG INOLS HLIM SIANITOVHA HO STIHOVIY
ONOTHLIM STOHMOVE ‘SINILSAS HOAIANOD ‘SIWILSAS IOV HO4

-
107 ONIMYVYd A3AVd Iw.;\\s

‘Adid 1371N0O IHL

40 FHNLIVYN A310141S3d 3HL OL 3NA SMOTd HOIH HO04 d3dIN03Y 39 AVIN
SFINSVYAN NOISHIAIA AYVHOdINTL "3dVOS3T OL ¥31VM JHL J04 31LN0OY V
MOTIV O1 d3LONYLSNOD AAVIHTV L371NO0 IHL HLIM AN3 WVYIHLSNMOA
IHL 1V NOILVTIVLSNI IHL 1¥VLS OL 1S39 SI 11 ‘'SINI1908d TVILNILOd
J1VOILIN d73H Ol 'S3did A30V1d ATSNOIAFHd FHL 40 LNIJWIAON ANV
NOILVLVOT4 ONISNVO ATIVILNILOd ‘NOILVAVOX3 IHL T1I4 A1AIdVY NVO
TIVANIVY ‘FAVEO-MOTIE AILONYLSNOD IV SWILSAS LSOW 3SNVO3g

SNOILLVYIAISNOD TVNOLLIaav

'NOILOVAINOD 40 T3AFT IHL

HLIM @314S1LVS SI (J0FYIHL FAILVINISIHITY HO) GHOOTYH 40 ¥IINIONT
IVOINHOILO3O IHL ANV 'LOOH ¥3ANN HO “HOLOV4NOD FHL ¥3ANN
A3aAY3S90 SIVIYILVYIAN 3HL 40 ONIATIIA ¥3HLENH ON NIHM 31vND3aAvY
d34¥3AISNOD SI NOILOVANOD ‘403 40 H3ANIONT TVOINHOILOID
JHL A9 319ISVAANI AINING3 130 9V S3F4NA300dd 661 OLHSVYY di

"ONILIIN NOILONYLSNOD-3dd JNOA

ONIad3g S14173S001.8
A A
ONIENA YFIANIONT STTVS HOFLNOD TvOOT HNOA HLIM SININITHINDIY v%/&%/&\\/&%/&%\\/&\\/&%/&%/&%/&\\/&\\/&%/&%/&\\/&\\/&%/&%/&\\/& \\/\\\/\\\/\\\/

2

N NN
HINOD WNIWININ D141D3dS LNINJINDT SS3HAAV OL 1S39 SI LI vA\\//\\\//\\ [ ~ - /\\//\\\/A\\
AN TR REETERS NSAVN
‘ . R 5 S0 XX
g0l OL 90r WOY4 SAIYVA LNINDINDI NOILONYLSNOD JONIS AHVYSSIADAN ///\\\/M/\\\///\ N/ =/ /\\\///\\\///\\\/
IV SLNINTHINOTH HIAOD WNINININ ANYHOJWIL ISYIHONI ‘SAVOT S S
. ITETINZIE NN NN
3AIT NOIS3A d330X3 NIL40 SAVOT NOILONYLSNOD ISNVYO349 "avo1 IAIT R, R

(.91 'XO¥ddV) S14IMZ 0L
Q3LINI 3ONYIVENN WNINIXYN

'SAOH13IN
IAILOT443 ¥IHLO HO ‘0¥ AHOLVHEIA “HIJNVL HIV ‘ONIAAOY ‘ONIOITS-TIAOHS
40 SNV3N A9 STHONNVH 3did IHL OLNI A3XHOM 39 TTVHS TVId3LVIN

ININIOV1d TdMOve

02-H STNNSSY LOArOYdd V HO4 a314103dS HIAOD WNIININ THL ATTVOIdAL
ONIAVO1 NOILONYLSNOD

(SLHOIIM 3T8VAOWIY ¥IHLO HO)
SHIIMYVE 3LIHONOD
3I1I90W HLIM 3did Q3LHOIIM

XN N N N N N N N N NN NN NN
N
Y- \ " g IR RANIONGARR A3V ) ) 1 0 1 1) 1 & ndnininsindidurdndecdcdncdid
v\\\//\\\//\ T .. L \\\//\\\//\\\/// Aneo=ING HLm (ON1aa38 UK \/\/\/\/\/\/\//V\///\\///
SV . v SR MOTIE ANV IN0BY) R R
INGINVENT SN ) > L Ar N NS NOLVAVA3S TTIXILOTD XN R
LR R X K
ws1o NN VN
INZW3OVdSIA/NOILYNOLSIA anansiNvana SESEK NN
RO R
3did ONV NOLLVLVO13 TOHINOD —

01 d3¥IND3Y SV SYNO0d IOVLS v
HITIVINS ANV JVINNYEO g

a3avyo 113m - 111dMove

avo13AIn @

'NY3IONOD SIHL 40 F4VO IHVL NOILOVAINOD ANV LNINIFOV1d TT11dMOVE J3d0dd

'SSANMOIHL 1417 ¥3d0¥d IHL ININYIL13A ANV LNIWNOHIANT YHOM J4VS V 404 SINIWIHINOIY IHL SISYD LSON NI

d13H NVO ¥33INIONT STTVS HOILNOD TvOOT HNOA "SSINMOIHL 1411
NSO FHL S1OF44V OSTY HOIHM LNIWIOV1dSIA HO NOILYOLSIA 3did
LNOHLIM 3dNSSTdd AINTH AILINIMT AGEVI NVO 3did HL "STANSYIN 3HL 40 3NITONI¥dS IHL ANOAIE NOILYAYOXS 40 SLINIT IHL ININYILIA

ONINIVHLSTY ¥3HLO 40 103443 IHL ANV ‘Idid IHL 40 LHOIIM
ONISOddO FHL WSO THL 40 JOMO4 L417dN THL NIIMLIE TONVIVE OL SAVO1 @3ITddV IHL ONISN %0THO FINSSTM TI0S TTdNIS ¥ WHOIId
H3dOYd V 40 NOILONNL ¥ SI 1417 WSTD THL 40 SSANMOIHL I1avmoTly  L03143a NvO 3did 3HL ‘SAVOT ISTHL ONILHOdNS 40 378vdvO LON IV STI0S
3HL 1417 1X3N IHL 40 LNIWIOV1d IHL OL HOI¥d dN-L3S OL AIMOTIV 41 "a3avOT SI WALSAS IHL SV SATHS 3did IHL LYHL AVOT IHL ONILYOddNS

NIHL ANV S3did IHL NIIMLIE A30VTd THY S141T TIVINS ATTVOIdAL 40 318vdvD 39 OL SAIAN TIVM HONIHL FHL ‘dFHINOIY S| NOILYAVOX3 4I
"NOILVLVOT4 3did LNIATHd LSNIN NOA ‘@3sN SI 1114 I18VMOTd NIHM
TIVM HON3YL NLIS-NI

'S3dId LSO ¥31N0o

"'STILILNVYNO 1714 LINIWIOV1daxbE
ONIOYOANIFY 441LS V ONISN ‘SISVO JNOS N
QTNOHS 21dgVv4 ONIY3INIONT NV STI0OS ONIATIIANN IHL HLIM 379ILVdINOD
LON SITVIFALVYIA 1114 TVEINLONYLS FHL 4l "3A09V LNIJWIAVH JO WILSAS
NOILNIL3A IHL 40 INIFWITLLIS ISNVI NVO HOIHM ‘SANIH 40 NOILVHOIN

dAL.aaL S dAL.Q8L asLe
TIIOVE
[ETaeEN

40 SLINI

(< GNV 2201 ¥O4 .81
(2,96 - 2,21 HOH .21

3dld 40 dOL ¥3A0 ¥3NIT
318VIWNIII 3d TIN 02

"31IS 103r0odd FHL ¥Vv3aN JO NO d3sn 34V SINIOV

ONILTVS FHIHM SL1O3rodd 04 ¥3Iddvd INVHENIINOTO V 40 LNIW3OV1d
JHL ONIMOHS 1IVL3A TVOIdAL Y SI MO39 "A3HINOIY 3V STANSYAN

JAILD310dd T¥YNOILIAAVY ANV 41 ININY313d OL INJWNIDANr 1s39

¥3H/SIH 3SN ANV ‘FLIS 1O3r0dd FHL ¥VAN HO NO d3sN 39 T1IM SLINIDV
ONILTIVS ¥IHLIHM JLVNTVAT OL SI HOO3Y 40 HIINIONT SitFGYchgHS
IVNLOV d30Nd3d ANV NOISOHH0D FINLVINTHd ONIANTONI SINIOV HONS
40 3SN IHL WOYHH 1TNS3H AVIN 1VHL S103443 3SHY3IAQAY TVILNILOd IHL
NOY4 W3LSAS 3HL 103108d d713H OL d3AN3LNI SI 43NIT INVHEWNINOIO

JHL 'W3LSAS FHL HLIM A3ANINNODTY SI d31ddvd INVHEWINOIO
V ‘3LIS LO3rodd IHL "VIN ¥O NO d3SN 38V SLNIDV ONILIVS

41 "'SINIOV ONIOIFA ¥O4 SLIVS AVOY SY HONS ‘d3SN 38V SLNIDV ONILIVS
40 S3dAL SNOIYVA NIHM JNIL HIAO FONVHO AVIN ALIAILSISTY SALISY

AARAVVE INVEGINTIINOTO

'3avydo4ans

JHL 40 NOILVHNLYS ONILNIATH ‘ATMOIND NIVHA OL ¥3LVM SSFOXI MOTTV
TTIM SIHL ‘WILSAS 3FHL 40 AN3 INO O1 3AVyO 3FHL 3d071S OL1 1s349 SI 1
‘JNIL 40 AOI¥3d AIANTILXI NV HO4 LSV T1IM FONINDIS NOILONYLSNOD
JHL ANV SNOYOd-NON ATIAILYTIH HO AV1O SI 3AVHOINS FHL 41 '3avdO
ONIdOTS ATLHOITS HO WHOLINN V OL 3dvy99dNS NOILYANNO4 3HL 3avdo

ST10S 378aVLINSNN
30V1d3d ANV LNOY3ANN

ONIaa3g

AR LALLARLRLLDLL L
SN SN
LRI

N

IR
LA

AN
KRR
LNOYIANN 40 INNOWY FHL

olLvAavoxa SN EEIAEIE U030

HOPYEVd3IS V SY a3sn 39

a3sn LNSYM did9039

JHL MOTIV LON ATNOHS NOILYAVHO TVIYILYIN 1114 TVHNLONYLS

JHL VIFFLVIN T1IIMOVE LINTLIdWNOD V HLIM NOILVATTT 31VIddOdddvY

3HL OL dN alingd NIHL ANV H1d3ad 31gv1iNS V O1L NMOAa ST1I0S

¥O0O0d IHL IAONTY ‘AIHILNNODNI IV STIOS I19VLINSNN HO L40S 4l

'NOILONYLSNOD ONIFENA ALIMOALNI Sl

NIVINIVIN SV T13M SV LHOIIM T114X0VE LINIOVIrav ANV 3did IHL A9 Ad3IddV
ONIAVOT1NOISAA FHL 140ddNS NVO LVHL NOILYANNO4 V LONY1LSNOD

NOILVYANNO4

"31IS HNOA "04 31VIddOdddV

34V '3AIND SIHL NI 3¥3A0D LON ‘STHNSVYIN TYNOILIAAY 41 ININYIL3A
O1 ¥3ANIONT SFTVS TvOO0T1 dNOA HLIM ONILITN NOILONHLSNOD-3dd

V ONITNA3IHOS S1S3OONS ATONOYLS SNOILNTOS A3433NIONT

HO3LNOD 'NOILONHLSNOD 3dld 374IX3 74 T¥YNOILNIANOD WOHL H¥344Id
1VH1 S30110Vdd NOILONYLSNOD VIOIdS SIHINOIY NIL40 SIWILSAS
3S3HL 40 NOILVENOIANOD FHL "FONVINHOJd3d WHIL-ONOT FHNSNI T1IM
WN31SAS NOILNTL3Ad ANNOYOHIANN F1dIX31d V 40 NOILVTIVLSNI ¥3d0dd

3dINO NOILVTIVLSNI NOILN313d diND

WV Z0:01 6L02/8L/0L OMA'SA dWO\STLY TdNILN\SLHOIXAND

Engineering Design Consultants, Inc. « 32 Turnpike Road « Southborough, MA 01772 « (508)480-0225



80

80

XVd €66.-G¥9-€1S 000/-G¥9-€LS ¢cl1-8€€-008

T1IV13d d4vAaNv.ls Qe 00y Sling 40 1
HO1VdVd3S 3dvOSsyO DT1 SNOILNTOS QFAFINIONT

9 HIO3LN%?

690G HO ‘191s8yD 1S9 ‘00 91N i3 djulod d13usD 5206

'd31N0YO FHV S1Y3IANI Idid MO39 SINIOr TV LVHL d31S399NS

SI 1l "WNWINIA L43ANI INITMOTH OL ¥ILVM ONIQTOH "LHOIL ¥3LVM S| LINN FHNSSY OL STHNSVIN FLVINdOHddY INVL OL HOLOVHINOD
'SANITYILNID ONINIJO Idid HOLVIAN OL SANITIILINID

3did TV "NMOHS SNOILYATTI HLIM SLHIANI 3did HOLYIN (S)3dId L37LNO ANV LIINI LNOYD ANV “TTV.LSNI ‘IAINOHd OL HOLOVHINOD
"FINLONYLS FTINISSY ANV SNOILOTS FHNLONYLS TV NIIMLIEF LNVIVIS INIOr TTIVLSNI OL HOLOVHLINOD

‘JINLONYLS FTOHNVIN

HO1VdVd3as 3dvOSVO JHL 13S ANV L41T OL ALIOVdYO HOVIY ANV ONILHIT LINJIOI44NS HLIM LNJNDINDT 3AINOHd OL HOLOVHLINOD
‘40034 40 J33ANIONT Ad d314103dS

39 TIVHS ANV SNOILVYYIAISNOD NOISIA J14103dS-3 LIS IHV SNOISIAOHd NOILVLOT4-ILNY HO/ANV ‘HLd3A T1I4MOVE ‘ISVE-aNS ANV

'd

v

S3LON NOILVTIVLSNI

[ ww] SYILINITUW NI NMOHS 3HV SLINN FLYNEILTY

‘AOHL3IN

NOIS3A ¥YO1OVd AVO1 OLHSVYY ANV 8.0 NLSV OL ONINYO4INOD 3134ONOD 1SVOTdd 39 TIVHS FHNLONYLS HO1VdvddS 3dvOSYO
‘09071 HOALNOD FHL HLIM LSVYO 39 ANV 90€EW OLHSVV 133N TIVHS SONILSVD

‘NOILVATTI YILYMANNOYD TVNLIOV WHIINOD OL AHOI3Y 40 ¥3IINIONT 'NOILVATTI LY3ANI 3did 13TLNO FHL ‘MOT3E HO ‘LV NOILVATTI
YILVMANNOYD ANV ‘[019] .2 - .0 40 ¥YIA0D HLYYI ONINNSSY ‘ONILYY AVOT 0ZSH OLHSYY L3N TIVHS FHNLONYLS HOLVHVYd3IS AVOSYO
"103rodd 40 SINIFNIHINDIY S133AN FHNLONYLS WHIANOD OL HOLOVHINOD "ONIMVYHA SIHL

NI 3aNIVINOD NOILVINHOANI ANV V1vad NOIS3A TV HLIM FONVAHO0DJV NI 39 TIVHS FJNLONYLS ALITVNO ¥31LVM HO1VdVYd3S 3avOSvO
Wod'S3YI8/UOY MMM "JAILVINISTHd3d D11 SNOILNTOS

A3Y3INIONT HOFLNOD ¥NOA LOVLINOD ISVITd ‘LHOIIM ANV SNOISNINIA IHNLONYLS AITVLIA HLIM SONIMVHEA J14103dS FLIS HO4
"3SIMYIHLO 310N SSTINN STVIFIILVYIN TV 3AINOHd OL HOILNOD

9

‘S

v

€

C

l

S3LON TVHINIO

J7vOS Ol 10N

(SAIYVA ¥3LIANVIA)

J3A0D ANV JNVAA

‘SININFHINOIY TVIOIdS / STLON

adld 1371N0

¢ 3did 13INI

| 3did 137INI

HILINVIA | TVIATLVIN 1H3ANI ‘V1vad 3did

NOILVAZTI NIY

(s4h) MOT4 Mv3d 40 AOI¥3d NYN13N

([s/1] sp) 1wy MOTd Mv3d

([s/1] sy0) ILvH MO T4 ALITYND HILYM

al 34N1oNdl1sS

SLN3IW3HINO3Y Vivdad
o1d103dS 3lIS

S3dld "0 3did L13INI HLIM 137Nl §4NnO

(3did L3INI ON) ATNO LITINI 4ND

S3did HO 3did 13INI HLIM LIINI d3LVHO

(3did L3INI ON) ATINO LIINI A3LVHO

NOILdIdOS3A NOILVHNOIANOD

'SININTHIND3Y 31IS 1INS OL A3aNIGINOD 39 AVIN
SNOILVENOIANOD FNOS "MOT139 A3LSIT IV ANV FT1aVTIVAVY FHV SNOILVENOIINOD FLVNYILTY 'NMOHS SI NOILVHNOIINOD 9-SO AYVANVLS IHL
'SNOILYINDIY TvOO0T ¥3d HO ‘S40 9°G SI ALIOVAVO LNIFWLVYIHL A3 LV 9-SO

S310N NOIS3d ¥01ViVd3S 3AVISVI

doyeredas

ddVOSYO

JTvOS Ol 1ON

7. | — dANS IDVHOLS SdIos

S1IN3INOJNOD

y e TTVYNY3LNI SSV1943dld

NOILVAZT3 100d
g ININVNE3d

V-V NOILVA3T13
) .l \\
G s :
5 —1
. L |
= -
: | P
_ | -~
i |
i
IS
= m | —
= 2 =
uAv 3did 13171N0 ; *
x
m
wn
|
=
\,\\\,\\\//\\\ [ |

31vOS OL LON
g-9 M3IA NV1d

(8)adid 131NI

JUNLONYLS
3T1OHNVI "a'l [6281] 2L

Vwam_bxn_o_\,__\,_ooo/\ 39 AVIN

S3did L3INI 3TdILTNIA)
3did 137NI

(@3dIno3d sv
319V 1IVAY SNOISNILX3)
HIFNVHO YILNIO 40 dOL

SYISIY/SONIA

- _ /
3avyo
3av¥O AIHSINIH OL

1NOYO OL HOLOVHINOD

209¢ NIHLIM AIVA
AV NOILVYOOT

(v13aa
H3IA0D ANV FNVHS 33S)
SS300V avIS dOL

Alg

1G:¢l 020¢/0L/y OMA1LA-9-SO\IAVIOSYI\STIVLIA AYVANVLS \STOOL NOIS3A 3AS \WVIN\VSMSNOILOIASIHNMNEILVMNIO LS

Engineering Design Consultants, Inc. « 32 Turnpike Road « Southborough, MA 01772 « (508)480-0225



	CDS3035-6-C-DTL.pdf
	Sheets and Views
	CDS3035-6-C-DTL


	CS-6-DTL.pdf
	Sheets and Views
	CS-6-DTL





