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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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12S

555 SWALE-Pervious

31S

555 SWALE-Imp

14P
CB

DMH 13

15P
CB

CDS3035

32P

CMP DET #1 & SF0814

Routing Diagram for 3724 STORMWATER- - Contech Markup
Prepared by quikrete,  Printed 5/24/2021

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

Subcat Reach Pond Link
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3724 STORMWATER- - Contech Markup
  Printed  5/24/2021Prepared by quikrete

Page 2HydroCAD® 10.10-5a  s/n 00447  © 2020 HydroCAD Software Solutions LLC

Area Listing (selected nodes)

Area
(sq-ft)

CN Description
(subcatchment-numbers)

221,347 74 >75% Grass cover, Good, HSG C  (12S)
218,665 98 Paved parking, HSG C  (31S)
440,012 86 TOTAL AREA

6 6
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Type III 24-hr  WQ Rainfall=1.21"3724 STORMWATER- - Contech Markup
  Printed  5/24/2021Prepared by quikrete

Page 3HydroCAD® 10.10-5a  s/n 00447  © 2020 HydroCAD Software Solutions LLC

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 III 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

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.1
0.095

0.09
0.085

0.08
0.075

0.07
0.065

0.06
0.055

0.05
0.045

0.04
0.035

0.03
0.025

0.02
0.015

0.01
0.005

0

Type III 24-hr
WQ Rainfall=1.21"
Runoff Area=221,347 sf
Runoff Volume=1,176 cf
Runoff Depth>0.06"
Flow Length=1,633'
Tc=8.2 min
CN=74

0.091 cfs

7 7

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



Type III 24-hr  WQ Rainfall=1.21"3724 STORMWATER- - Contech Markup
  Printed  5/24/2021Prepared by quikrete

Page 4HydroCAD® 10.10-5a  s/n 00447  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment 31S: 555 SWALE-Imp

Runoff = 5.128 cfs @ 12.11 hrs,  Volume= 18,118 cf,  Depth> 0.99"

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

Subcatchment 31S: 555 SWALE-Imp

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr
WQ Rainfall=1.21"
Runoff Area=218,665 sf
Runoff Volume=18,118 cf
Runoff Depth>0.99"
Flow Length=1,633'
Tc=8.2 min
CN=98

5.128 cfs
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Type III 24-hr  WQ Rainfall=1.21"3724 STORMWATER- - Contech Markup
  Printed  5/24/2021Prepared by quikrete

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

Summary for Pond 14P: DMH 13

Inflow Area = 440,012 sf, 49.70% Impervious,  Inflow Depth > 0.53"    for  WQ event
Inflow = 5.128 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
Secondary = 0.000 cfs @ 0.00 hrs,  Volume= 0 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)
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)
2=Broad-Crested Rectangular Weir  ( Controls 0.000 cfs)

Pond 14P: DMH 13

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

5

4

3

2

1

0

Inflow Area=440,012 sf
Peak Elev=296.63'

5.128 cfs
5.128 cfs

5.128 cfs

0.000 cfs

9 9

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



Type III 24-hr  WQ Rainfall=1.21"3724 STORMWATER- - Contech Markup
  Printed  5/24/2021Prepared by quikrete
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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 = 5.128 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

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Inflow Area=440,012 sf
Peak Elev=296.56'

5.128 cfs
5.128 cfs
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Type III 24-hr  WQ Rainfall=1.21"3724 STORMWATER- - Contech Markup
  Printed  5/24/2021Prepared by quikrete
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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 = 5.128 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' 0 cf 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)
1=Tube/Siphon/Float Valve  (Orifice Controls 0.662 cfs @ 14.34 fps)

11 11
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Type III 24-hr  WQ Rainfall=1.21"3724 STORMWATER- - Contech Markup
  Printed  5/24/2021Prepared by quikrete
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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

12 12
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Pond 32P: CMP DET #1 & SF0814

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow
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cf
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2

1

0

Inflow Area=440,012 sf
Peak Elev=296.55'
Storage=6,556 cf

5.128 cfs

0.662 cfs
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CONTECH Stormwater Solutions Inc. Engineer: DRA
Date 5/21/2021

Site Information
Project Name 555 Hopping Brook Road
Project State MA
Project Location Holliston
Drainage Area, Ad 9.71 ac
Impervious Area, Ai 5.02 ac
Pervious Area, Ap 4.69
% Impervious 52 %
Runoff Coefficient, Rc 0.52

Upstream Detention System
Detention pretreatment credit 50%
(from removal efficiency calcs)

Mass loading calculations
Mean Annual Rainfall, P 49.8 in
Agency required % removal 80%
Percent Runoff Capture 90%
Mean Annual Runoff,Vt 814,052 ft3

Event Mean Concentration of Pollutant, EMC 70 mg/l
Annual Mass Load, Mtotal 3,555 lbs

Water Quality Volume
90% Rainfall Depth 1.00 in
WQ Volume to be treated 0.417 ac-ft
WQ Volume to be treated by filters 18,163 ft3

Filter System
Filtration brand StormFilter
Cartridge height 27 in
Specific Flow Rate 1.00 gpm/ft2

Number of cartridges - mass loading
Mass removed by pretreatment system, Mpre 1,778 lbs
Mass load to filters after pretreatment, Mpass1 1,778 lbs
Mass to be captured by filters, Mfilter 1,422 lbs
Allowable Cartridge Flow rate, Qcart 11.25 gpm
Mass load per cartridge, Mcart (lbs) 54 lbs
Number of Cartridges required, Nmass 27
Treatment Capacity 0.68 cfs

Determine Critical Sizing Value
Method to Use: MASS-LOADING

SUMMARY
Treatment Flow Rate, cfs 0.68
Cartridge Flow Rate, gpm 11.3
Number of Cartridges 27

Determining Number of
Cartridges for Systems
Downstream of Detention

1 of 1

14 14
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11S

555 SW - PERV

32S

555 SW IMPERV

33P
CB

DMH 29

35P

CMP DET #2 & SF0811

42P
CB

Cascade CS-6

Routing Diagram for 3724 STORMWATER- - Contech Markup
Prepared by quikrete,  Printed 5/25/2021

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

Subcat Reach Pond Link
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3724 STORMWATER- - Contech Markup
  Printed  5/25/2021Prepared by quikrete

Page 2HydroCAD® 10.10-5a  s/n 00447  © 2020 HydroCAD Software Solutions LLC

Rainfall Events Listing (selected events)

Event# Event
Name

Storm Type Curve Mode Duration
(hours)

B/B Depth
(inches)

AMC

1 WQ Type III 24-hr Default 24.00 1 1.21 2

22 22
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3724 STORMWATER- - Contech Markup
  Printed  5/25/2021Prepared by quikrete

Page 3HydroCAD® 10.10-5a  s/n 00447  © 2020 HydroCAD Software Solutions LLC

Area Listing (selected nodes)

Area
(sq-ft)

CN Description
(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

23 23
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Type III 24-hr  WQ Rainfall=1.21"3724 STORMWATER- - Contech Markup
  Printed  5/25/2021Prepared by quikrete

Page 4HydroCAD® 10.10-5a  s/n 00447  © 2020 HydroCAD Software Solutions LLC

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

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

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

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

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

Peak Elev=292.54'   Inflow=4.200 cfs  15,938 cfPond 42P: Cascade CS-6
   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

24 24
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Type III 24-hr  WQ Rainfall=1.21"3724 STORMWATER- - Contech Markup
  Printed  5/25/2021Prepared by quikrete

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

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 III 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

8.6 1,949 Total

Subcatchment 11S: 555 SW - PERV

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr
WQ Rainfall=1.21"
Runoff Area=173,010 sf
Runoff Volume=919 cf
Runoff Depth>0.06"
Flow Length=1,949'
Tc=8.6 min
CN=74

0.071 cfs
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Type III 24-hr  WQ Rainfall=1.21"3724 STORMWATER- - Contech Markup
  Printed  5/25/2021Prepared by quikrete

Page 6HydroCAD® 10.10-5a  s/n 00447  © 2020 HydroCAD Software Solutions LLC

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 III 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

8.6 1,949 Total

Subcatchment 32S: 555 SW IMPERV

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

4

3

2

1

0

Type III 24-hr
WQ Rainfall=1.21"
Runoff Area=181,276 sf
Runoff Volume=15,019 cf
Runoff Depth>0.99"
Flow Length=1,949'
Tc=8.6 min
CN=98

4.200 cfs
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Type III 24-hr  WQ Rainfall=1.21"3724 STORMWATER- - Contech Markup
  Printed  5/25/2021Prepared by quikrete
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Summary for Pond 33P: DMH 29

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 = 4.200 cfs @ 12.12 hrs,  Volume= 15,938 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 4.200 cfs @ 12.12 hrs,  Volume= 15,938 cf
Secondary = 0.000 cfs @ 0.00 hrs,  Volume= 0 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

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

4

3

2

1

0

Inflow Area=354,286 sf
Peak Elev=292.85'

4.200 cfs
4.200 cfs

4.200 cfs

0.000 cfs
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Type III 24-hr  WQ Rainfall=1.21"3724 STORMWATER- - Contech Markup
  Printed  5/25/2021Prepared by quikrete

Page 8HydroCAD® 10.10-5a  s/n 00447  © 2020 HydroCAD Software Solutions LLC

Stage-Discharge for Pond 33P: DMH 29

Elevation
(feet)

Discharge
(cfs)

Primary
(cfs)

Secondary
(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
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Type III 24-hr  WQ Rainfall=1.21"3724 STORMWATER- - Contech Markup
  Printed  5/25/2021Prepared by quikrete
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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' 0 cf 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)
2=Tube/Siphon/Float Valve  (Orifice Controls 0.563 cfs @ 14.34 fps)

1=Culvert  (Passes 0.563 cfs of 8.720 cfs potential flow)

29 29

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



Type III 24-hr  WQ Rainfall=1.21"3724 STORMWATER- - Contech Markup
  Printed  5/25/2021Prepared by quikrete

Page 10HydroCAD® 10.10-5a  s/n 00447  © 2020 HydroCAD Software Solutions LLC

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
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Pond 35P: CMP DET #2 & SF0811

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

4

3

2

1

0

Inflow Area=354,286 sf
Peak Elev=292.53'
Storage=5,464 cf

4.200 cfs

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

Elevation
(feet)

Primary
(cfs)

Primary+
(cfs)

284.33 0.000 0.000
284.43 0.000 0.000
284.53 0.000 0.000
284.63 0.000 0.000
284.73 0.000 0.000
284.83 0.000 0.000
284.93 0.000 0.000
285.03 0.000 0.000
285.13 0.000 0.000
285.23 0.000 0.000
285.33 0.000 0.000
285.43 0.000 0.000
285.53 0.000 0.000
285.63 0.000 0.000
285.73 0.000 0.000
285.83 0.000 0.000
285.93 0.000 0.000
286.03 0.000 0.000
286.13 0.000 0.000
286.23 0.000 0.000
286.33 0.000 0.000
286.43 0.000 0.000
286.53 0.000 0.000
286.63 0.000 0.000
286.73 0.001 0.001
286.83 0.044 0.044
286.93 0.142 0.142
287.03 0.289 0.289
287.13 0.352 0.352
287.23 0.357 0.357
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

Elevation
(feet)

Primary
(cfs)

Primary+
(cfs)

289.73 0.466 0.466
289.83 0.470 0.470
289.93 0.473 0.473
290.03 0.477 0.477
290.13 0.481 0.481
290.23 0.485 0.485
290.33 0.488 0.488
290.43 0.492 0.492
290.53 0.495 0.495
290.63 0.499 0.499
290.73 0.503 0.503
290.83 0.506 0.506
290.93 0.510 0.510
291.03 0.513 0.513
291.13 0.517 0.517
291.23 0.520 0.520
291.33 0.524 0.524
291.43 0.527 0.527
291.53 0.530 0.530
291.63 0.534 0.534
291.73 0.537 0.537
291.83 0.540 0.540
291.93 0.544 0.544
292.03 0.547 0.547
292.13 0.550 0.550
292.23 0.553 0.553
292.33 0.557 0.557
292.43 0.560 0.560
292.53 0.563 0.563
292.63 0.566 0.566
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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 = 4.200 cfs @ 12.12 hrs,  Volume= 15,938 cf
Outflow = 4.200 cfs @ 12.12 hrs,  Volume= 15,938 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 4.200 cfs @ 12.12 hrs,  Volume= 15,938 cf
Secondary = 0.000 cfs @ 0.00 hrs,  Volume= 0 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 X 2.00 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)
3=Sharp-Crested Rectangular Weir  ( Controls 0.000 cfs)

Pond 42P: Cascade CS-6

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

4

3

2

1

0

Inflow Area=354,286 sf
Peak Elev=292.54'

4.200 cfs
4.200 cfs

4.200 cfs

0.000 cfs
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Stage-Discharge for Pond 42P: Cascade CS-6

Elevation
(feet)

Discharge
(cfs)

Primary
(cfs)

Secondary
(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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CONTECH Stormwater Solutions Inc. Engineer: DRA
Date 5/25/2021

Site Information
Project Name 555 Hopping Brook Road - DMH 29
Project State MA
Project Location Holliston
Drainage Area, Ad 8.13 ac
Impervious Area, Ai 4.16 ac
Pervious Area, Ap 3.97
% Impervious 51 %
Runoff Coefficient, Rc 0.51

Upstream Detention System
Detention pretreatment credit 50%
(from removal efficiency calcs)

Mass loading calculations
Mean Annual Rainfall, P 49.8 in
Agency required % removal 80%
Percent Runoff Capture 90%
Mean Annual Runoff,Vt 675,522 ft3

Event Mean Concentration of Pollutant, EMC 70 mg/l
Annual Mass Load, Mtotal 2,950 lbs

Water Quality Volume
90% Rainfall Depth 1.00 in
WQ Volume to be treated 0.346 ac-ft
WQ Volume to be treated by filters 15,072 ft3

Filter System
Filtration brand StormFilter
Cartridge height 27 in
Specific Flow Rate 1.00 gpm/ft2

Number of cartridges - mass loading
Mass removed by pretreatment system, Mpre 1,475 lbs
Mass load to filters after pretreatment, Mpass1 1,475 lbs
Mass to be captured by filters, Mfilter 1,180 lbs
Allowable Cartridge Flow rate, Qcart 11.25 gpm
Mass load per cartridge, Mcart (lbs) 54 lbs
Number of Cartridges required, Nmass 22
Treatment Capacity 0.55 cfs

Determine Critical Sizing Value
Method to Use: MASS-LOADING

SUMMARY
Treatment Flow Rate, cfs 0.55
Cartridge Flow Rate, gpm 11.3
Number of Cartridges 22

Determining Number of
Cartridges for Systems
Downstream of Detention

1 of 1
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24S

LOT3 NORTH -
 IMPERV

33S

LOT3 NORTH - PERV

34P
CB

DMH 34

37P

CMP DET & SF0811

41P
CB

Cascade CS-6

Routing Diagram for 3724 STORMWATER- - Contech Markup
Prepared by quikrete,  Printed 5/25/2021
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Subcat Reach Pond Link
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Rainfall Events Listing (selected events)

Event# Event
Name

Storm Type Curve Mode Duration
(hours)

B/B Depth
(inches)

AMC

1 WQ Type III 24-hr Default 24.00 1 1.21 2
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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

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

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

Peak Elev=338.35'   Inflow=4.573 cfs  17,037 cfPond 34P: DMH 34
   Primary=4.573 cfs  17,037 cf   Secondary=0.000 cfs  0 cf   Outflow=4.573 cfs  17,037 cf

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

Peak Elev=338.18'   Inflow=4.573 cfs  17,037 cfPond 41P: Cascade CS-6
   Primary=4.573 cfs  17,037 cf   Secondary=0.000 cfs  0 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
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Summary for Subcatchment 24S: LOT3 NORTH - IMPERV

Runoff = 4.573 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 III 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

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 24S: LOT3 NORTH - IMPERV

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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2

1

0

Type III 24-hr
WQ Rainfall=1.21"
Runoff Area=199,841 sf
Runoff Volume=16,556 cf
Runoff Depth>0.99"
Flow Length=588'
Tc=9.0 min
CN=98

4.573 cfs
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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 III 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

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.04
0.038
0.036
0.034
0.032

0.03
0.028
0.026
0.024
0.022

0.02
0.018
0.016
0.014
0.012

0.01
0.008
0.006
0.004
0.002

0

Type III 24-hr
WQ Rainfall=1.21"
Runoff Area=90,573 sf
Runoff Volume=481 cf
Runoff Depth>0.06"
Flow Length=588'
Tc=9.0 min
CN=74

0.037 cfs
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Summary for Pond 34P: DMH 34

Inflow Area = 290,414 sf, 68.81% Impervious,  Inflow Depth > 0.70"    for  WQ event
Inflow = 4.573 cfs @ 12.12 hrs,  Volume= 17,037 cf
Outflow = 4.573 cfs @ 12.12 hrs,  Volume= 17,037 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 4.573 cfs @ 12.12 hrs,  Volume= 17,037 cf
Secondary = 0.000 cfs @ 0.00 hrs,  Volume= 0 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)
1=Culvert  (Outlet Controls 3.933 cfs @ 1.55 fps)

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

Pond 34P: DMH 34

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow
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Inflow Area=290,414 sf
Peak Elev=338.35'

4.573 cfs
4.573 cfs

4.573 cfs

0.000 cfs
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Stage-Discharge for Pond 34P: DMH 34

Elevation
(feet)

Discharge
(cfs)

Primary
(cfs)

Secondary
(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
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Summary for Pond 37P: CMP DET & SF0811

Inflow Area = 290,414 sf, 68.81% Impervious,  Inflow Depth > 0.70"    for  WQ event
Inflow = 4.573 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' 0 cf 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)
2=Tube/Siphon/Float Valve  (Orifice Controls 0.602 cfs @ 12.53 fps)

1=Culvert  (Passes 0.602 cfs of 8.623 cfs potential flow)
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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
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Pond 37P: CMP DET & SF0811

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

5

4

3

2

1

0

Inflow Area=290,414 sf
Peak Elev=338.17'
Storage=6,326 cf

4.573 cfs

0.602 cfs
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Stage-Discharge for Pond 37P: CMP DET & SF0811

Elevation
(feet)

Primary
(cfs)

Primary+
(cfs)

332.07 0.000 0.000
332.17 0.000 0.000
332.27 0.000 0.000
332.37 0.000 0.000
332.47 0.000 0.000
332.57 0.021 0.021
332.67 0.094 0.094
332.77 0.216 0.216
332.87 0.281 0.281
332.97 0.290 0.290
333.07 0.299 0.299
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

Elevation
(feet)

Primary
(cfs)

Primary+
(cfs)

337.47 0.570 0.570
337.57 0.575 0.575
337.67 0.580 0.580
337.77 0.584 0.584
337.87 0.589 0.589
337.97 0.593 0.593
338.07 0.598 0.598
338.17 0.602 0.602
338.27 0.607 0.607
338.37 0.611 0.611
338.47 0.615 0.615
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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 = 4.573 cfs @ 12.12 hrs,  Volume= 17,037 cf
Outflow = 4.573 cfs @ 12.12 hrs,  Volume= 17,037 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 4.573 cfs @ 12.12 hrs,  Volume= 17,037 cf
Secondary = 0.000 cfs @ 0.00 hrs,  Volume= 0 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)
3=Sharp-Crested Rectangular Weir  ( Controls 0.000 cfs)

Pond 41P: Cascade CS-6

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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cf
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4

3

2
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0

Inflow Area=290,414 sf
Peak Elev=338.18'

4.573 cfs
4.573 cfs

4.573 cfs

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

Elevation
(feet)

Discharge
(cfs)

Primary
(cfs)

Secondary
(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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CONTECH Stormwater Solutions Inc. Engineer: DRA
Date 5/25/2021

Site Information
Project Name 555 Hopping Brook Road - DMH 34
Project State MA
Project Location Holliston
Drainage Area, Ad 6.67 ac
Impervious Area, Ai 4.59 ac
Pervious Area, Ap 2.08
% Impervious 69 %
Runoff Coefficient, Rc 0.67

Upstream Detention System
Detention pretreatment credit 50%
(from removal efficiency calcs)

Mass loading calculations
Mean Annual Rainfall, P 49.8 in
Agency required % removal 80%
Percent Runoff Capture 90%
Mean Annual Runoff,Vt 726,000 ft3

Event Mean Concentration of Pollutant, EMC 70 mg/l
Annual Mass Load, Mtotal 3,171 lbs

Water Quality Volume
90% Rainfall Depth 1.00 in
WQ Volume to be treated 0.372 ac-ft
WQ Volume to be treated by filters 16,198 ft3

Filter System
Filtration brand StormFilter
Cartridge height 27 in
Specific Flow Rate 1.00 gpm/ft2

Number of cartridges - mass loading
Mass removed by pretreatment system, Mpre 1,585 lbs
Mass load to filters after pretreatment, Mpass1 1,585 lbs
Mass to be captured by filters, Mfilter 1,268 lbs
Allowable Cartridge Flow rate, Qcart 11.25 gpm
Mass load per cartridge, Mcart (lbs) 54 lbs
Number of Cartridges required, Nmass 24
Treatment Capacity 0.60 cfs

Determine Critical Sizing Value
Method to Use: MASS-LOADING

SUMMARY
Treatment Flow Rate, cfs 0.60
Cartridge Flow Rate, gpm 11.25
Number of Cartridges 24

Determining Number of
Cartridges for Systems
Downstream of Detention

1 of 1
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28S

LOT3 NORTH-IMPERV34S

LOT3 NORTH - PERV

16P
CB

Cascade CS-6

36P
CB

DMH 43

38P

CMP DET #2 & SF0820

Routing Diagram for 3724 STORMWATER- - Contech Markup
Prepared by quikrete,  Printed 5/26/2021

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

Subcat Reach Pond Link
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Rainfall Events Listing (selected events)

Event# Event
Name

Storm Type Curve Mode Duration
(hours)

B/B Depth
(inches)

AMC

1 WQ Type III 24-hr Default 24.00 1 1.21 2

61 61

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



3724 STORMWATER- - Contech Markup
  Printed  5/26/2021Prepared by quikrete

Page 3HydroCAD® 10.10-5a  s/n 00447  © 2020 HydroCAD Software Solutions LLC

Area Listing (selected nodes)

Area
(sq-ft)

CN Description
(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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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

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

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

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

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

Peak Elev=336.42'  Storage=5,684 cf   Inflow=4.209 cfs  15,420 cfPond 38P: CMP DET #2 & SF0820
   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
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Summary for Subcatchment 28S: LOT3 NORTH-IMPERV

Runoff = 4.209 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 III 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

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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0

Type III 24-hr
WQ Rainfall=1.21"
Runoff Area=181,690 sf
Runoff Volume=15,054 cf
Runoff Depth>0.99"
Flow Length=632'
Tc=8.6 min
CN=98

4.209 cfs
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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 III 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 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 34S: LOT3 NORTH - PERV

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr
WQ Rainfall=1.21"
Runoff Area=68,977 sf
Runoff Volume=366 cf
Runoff Depth>0.06"
Flow Length=632'
Tc=8.6 min
CN=74

0.028 cfs
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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 = 4.209 cfs @ 12.12 hrs,  Volume= 15,420 cf
Outflow = 4.209 cfs @ 12.12 hrs,  Volume= 15,420 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 4.209 cfs @ 12.12 hrs,  Volume= 15,420 cf
Secondary = 0.000 cfs @ 0.00 hrs,  Volume= 0 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)
3=Sharp-Crested Rectangular Weir  ( Controls 0.000 cfs)

Pond 16P: Cascade CS-6

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Inflow Area=250,667 sf
Peak Elev=336.42'

4.209 cfs
4.209 cfs

4.209 cfs

0.000 cfs
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Stage-Discharge for Pond 16P: Cascade CS-6

Elevation
(feet)

Discharge
(cfs)

Primary
(cfs)

Secondary
(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 = 4.209 cfs @ 12.12 hrs,  Volume= 15,420 cf
Outflow = 4.209 cfs @ 12.12 hrs,  Volume= 15,420 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 4.209 cfs @ 12.12 hrs,  Volume= 15,420 cf
Secondary = 0.000 cfs @ 0.00 hrs,  Volume= 0 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)
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)
2=Broad-Crested Rectangular Weir  ( Controls 0.000 cfs)

Pond 36P: DMH 43

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)
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2

1

0

Inflow Area=250,667 sf
Peak Elev=336.45'

4.209 cfs
4.209 cfs

4.209 cfs

0.000 cfs
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Stage-Discharge for Pond 36P: DMH 43

Elevation
(feet)

Discharge
(cfs)

Primary
(cfs)

Secondary
(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 5.717 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 = 0.532 cfs @ 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' 0 cf 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)
2=Tube/Siphon/Float 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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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
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Pond 38P: CMP DET #2 & SF0820

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Inflow Area=250,667 sf
Peak Elev=336.42'
Storage=5,684 cf

4.209 cfs

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

Elevation
(feet)

Primary
(cfs)

Primary+
(cfs)

331.87 0.000 0.000
331.92 0.000 0.000
331.97 0.000 0.000
332.02 0.000 0.000
332.07 0.000 0.000
332.12 0.000 0.000
332.17 0.000 0.000
332.22 0.000 0.000
332.27 0.000 0.000
332.32 0.000 0.000
332.37 0.000 0.000
332.42 0.000 0.000
332.47 0.000 0.000
332.52 0.000 0.000
332.57 0.000 0.000
332.62 0.000 0.000
332.67 0.000 0.000
332.72 0.000 0.000
332.77 0.000 0.000
332.82 0.000 0.000
332.87 0.000 0.000
332.92 0.000 0.000
332.97 0.000 0.000
333.02 0.001 0.001
333.07 0.013 0.013
333.12 0.040 0.040
333.17 0.081 0.081
333.22 0.134 0.134
333.27 0.199 0.199
333.32 0.275 0.275
333.37 0.343 0.343
333.42 0.347 0.347
333.47 0.351 0.351
333.52 0.355 0.355
333.57 0.359 0.359
333.62 0.363 0.363
333.67 0.366 0.366
333.72 0.370 0.370
333.77 0.374 0.374
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

Elevation
(feet)

Primary
(cfs)

Primary+
(cfs)

334.57 0.428 0.428
334.62 0.431 0.431
334.67 0.434 0.434
334.72 0.437 0.437
334.77 0.440 0.440
334.82 0.443 0.443
334.87 0.447 0.447
334.92 0.450 0.450
334.97 0.453 0.453
335.02 0.456 0.456
335.07 0.459 0.459
335.12 0.461 0.461
335.17 0.464 0.464
335.22 0.467 0.467
335.27 0.470 0.470
335.32 0.473 0.473
335.37 0.476 0.476
335.42 0.479 0.479
335.47 0.482 0.482
335.52 0.484 0.484
335.57 0.487 0.487
335.62 0.490 0.490
335.67 0.493 0.493
335.72 0.496 0.496
335.77 0.498 0.498
335.82 0.501 0.501
335.87 0.504 0.504
335.92 0.506 0.506
335.97 0.509 0.509
336.02 0.512 0.512
336.07 0.514 0.514
336.12 0.517 0.517
336.17 0.520 0.520
336.22 0.522 0.522
336.27 0.525 0.525
336.32 0.527 0.527
336.37 0.530 0.530
336.42 0.533 0.533
336.47 0.535 0.535
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CONTECH Stormwater Solutions Inc. Engineer: DRA
Date 5/26/2021

Site Information
Project Name 555 Hopping Brook Road - DMH 43
Project State MA
Project Location Holliston
Drainage Area, Ad 5.75 ac
Impervious Area, Ai 4.17 ac
Pervious Area, Ap 1.58
% Impervious 72 %
Runoff Coefficient, Rc 0.70

Upstream Detention System
Detention pretreatment credit 50%
(from removal efficiency calcs)

Mass loading calculations
Mean Annual Rainfall, P 49.8 in
Agency required % removal 80%
Percent Runoff Capture 90%
Mean Annual Runoff,Vt 657,563 ft3

Event Mean Concentration of Pollutant, EMC 70 mg/l
Annual Mass Load, Mtotal 2,872 lbs

Water Quality Volume
90% Rainfall Depth 1.00 in
WQ Volume to be treated 0.337 ac-ft
WQ Volume to be treated by filters 14,671 ft3

Filter System
Filtration brand StormFilter
Cartridge height 12 in
Specific Flow Rate 1.00 gpm/ft2

Number of cartridges - mass loading
Mass removed by pretreatment system, Mpre 1,436 lbs
Mass load to filters after pretreatment, Mpass1 1,436 lbs
Mass to be captured by filters, Mfilter 1,149 lbs
Allowable Cartridge Flow rate, Qcart 5.00 gpm
Mass load per cartridge, Mcart (lbs) 24 lbs
Number of Cartridges required, Nmass 48
Treatment Capacity 0.53 cfs

Determine Critical Sizing Value
Method to Use: MASS-LOADING

SUMMARY
Treatment Flow Rate, cfs 0.53
Cartridge Flow Rate, gpm 5.00
Number of Cartridges 48

Determining Number of
Cartridges for Systems
Downstream of Detention

1 of 1
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