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TURNING MOVEMENT COUNTS 

















































File Name : 88900001
Site Code : 88900001
Start Date : 3/31/2021
Page No : 1

N/S Street  : High Street
E/W Street : Washington Square Driveway
City/State   : Norwell, MA
Weather     : Cloudy

Groups Printed- Cars - Trucks
High St

From North
High St

From South
Washington Square Dwy

From West
Start Time Thru Right Left Thru Left Right Int. Total
07:00 AM 24 1 2 39 0 0 66
07:15 AM 33 4 5 47 1 0 90
07:30 AM 58 1 4 58 2 0 123
07:45 AM 74 8 2 62 2 1 149

Total 189 14 13 206 5 1 428

08:00 AM 67 7 5 64 0 0 143
08:15 AM 71 8 2 52 2 0 135
08:30 AM 67 8 9 57 2 3 146
08:45 AM 68 15 6 77 0 2 168

Total 273 38 22 250 4 5 592

Grand Total 462 52 35 456 9 6 1020
Apprch % 89.9 10.1 7.1 92.9 60 40

Total % 45.3 5.1 3.4 44.7 0.9 0.6
Cars 452 52 35 448 9 6 1002

% Cars 97.8 100 100 98.2 100 100 98.2
Trucks 10 0 0 8 0 0 18

% Trucks 2.2 0 0 1.8 0 0 1.8

High St
From North

High St
From South

Washington Square Dwy
From West

Start Time Thru Right App. Total Left Thru App. Total Left Right App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM

08:00 AM 67 7 74 5 64 69 0 0 0 143
08:15 AM 71 8 79 2 52 54 2 0 2 135
08:30 AM 67 8 75 9 57 66 2 3 5 146
08:45 AM 68 15 83 6 77 83 0 2 2 168

Total Volume 273 38 311 22 250 272 4 5 9 592
% App. Total 87.8 12.2 8.1 91.9 44.4 55.6

PHF .961 .633 .937 .611 .812 .819 .500 .417 .450 .881
Cars 268 38 306 22 248 270 4 5 9 585

% Cars 98.2 100 98.4 100 99.2 99.3 100 100 100 98.8
Trucks 5 0 5 0 2 2 0 0 0 7

% Trucks 1.8 0 1.6 0 0.8 0.7 0 0 0 1.2

Accurate Counts 
978-664-2565



File Name : 88900001
Site Code : 88900001
Start Date : 3/31/2021
Page No : 2

N/S Street  : High Street
E/W Street : Washington Square Driveway
City/State   : Norwell, MA
Weather     : Cloudy
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Peak Hour Begins at 08:00 AM

Cars
Trucks

Peak Hour Data

North

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

08:00 AM 08:00 AM 07:45 AM
+0 mins. 67 7 74 5 64 69 2 1 3

+15 mins. 71 8 79 2 52 54 0 0 0
+30 mins. 67 8 75 9 57 66 2 0 2
+45 mins. 68 15 83 6 77 83 2 3 5

Total Volume 273 38 311 22 250 272 6 4 10
% App. Total 87.8 12.2 8.1 91.9 60 40

PHF .961 .633 .937 .611 .812 .819 .750 .333 .500
Cars 268 38 306 22 248 270 6 4 10

% Cars 98.2 100 98.4 100 99.2 99.3 100 100 100
Trucks 5 0 5 0 2 2 0 0 0

% Trucks 1.8 0 1.6 0 0.8 0.7 0 0 0

Accurate Counts 
978-664-2565



File Name : 88900001
Site Code : 88900001
Start Date : 3/31/2021
Page No : 3

N/S Street  : High Street
E/W Street : Washington Square Driveway
City/State   : Norwell, MA
Weather     : Cloudy
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File Name : 88900001
Site Code : 88900001
Start Date : 3/31/2021
Page No : 4

N/S Street  : High Street
E/W Street : Washington Square Driveway
City/State   : Norwell, MA
Weather     : Cloudy

Groups Printed- Cars
High St

From North
High St

From South
Washington Square Dwy

From West
Start Time Thru Right Left Thru Left Right Int. Total
07:00 AM 22 1 2 37 0 0 62
07:15 AM 33 4 5 46 1 0 89
07:30 AM 58 1 4 56 2 0 121
07:45 AM 71 8 2 61 2 1 145

Total 184 14 13 200 5 1 417

08:00 AM 65 7 5 63 0 0 140
08:15 AM 70 8 2 52 2 0 134
08:30 AM 65 8 9 56 2 3 143
08:45 AM 68 15 6 77 0 2 168

Total 268 38 22 248 4 5 585

Grand Total 452 52 35 448 9 6 1002
Apprch % 89.7 10.3 7.2 92.8 60 40

Total % 45.1 5.2 3.5 44.7 0.9 0.6

High St
From North

High St
From South

Washington Square Dwy
From West

Start Time Thru Right App. Total Left Thru App. Total Left Right App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM

08:00 AM 65 7 72 5 63 68 0 0 0 140
08:15 AM 70 8 78 2 52 54 2 0 2 134
08:30 AM 65 8 73 9 56 65 2 3 5 143
08:45 AM 68 15 83 6 77 83 0 2 2 168

Total Volume 268 38 306 22 248 270 4 5 9 585
% App. Total 87.6 12.4 8.1 91.9 44.4 55.6

PHF .957 .633 .922 .611 .805 .813 .500 .417 .450 .871

Accurate Counts 
978-664-2565



File Name : 88900001
Site Code : 88900001
Start Date : 3/31/2021
Page No : 5

N/S Street  : High Street
E/W Street : Washington Square Driveway
City/State   : Norwell, MA
Weather     : Cloudy
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North

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

08:00 AM 08:00 AM 07:45 AM
+0 mins. 65 7 72 5 63 68 2 1 3

+15 mins. 70 8 78 2 52 54 0 0 0
+30 mins. 65 8 73 9 56 65 2 0 2
+45 mins. 68 15 83 6 77 83 2 3 5

Total Volume 268 38 306 22 248 270 6 4 10
% App. Total 87.6 12.4 8.1 91.9 60 40

PHF .957 .633 .922 .611 .805 .813 .750 .333 .500

Accurate Counts 
978-664-2565
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Site Code : 88900001
Start Date : 3/31/2021
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N/S Street  : High Street
E/W Street : Washington Square Driveway
City/State   : Norwell, MA
Weather     : Cloudy
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File Name : 88900001
Site Code : 88900001
Start Date : 3/31/2021
Page No : 7

N/S Street  : High Street
E/W Street : Washington Square Driveway
City/State   : Norwell, MA
Weather     : Cloudy

Groups Printed- Trucks
High St

From North
High St

From South
Washington Square Dwy

From West
Start Time Thru Right Left Thru Left Right Int. Total
07:00 AM 2 0 0 2 0 0 4
07:15 AM 0 0 0 1 0 0 1
07:30 AM 0 0 0 2 0 0 2
07:45 AM 3 0 0 1 0 0 4

Total 5 0 0 6 0 0 11

08:00 AM 2 0 0 1 0 0 3
08:15 AM 1 0 0 0 0 0 1
08:30 AM 2 0 0 1 0 0 3
08:45 AM 0 0 0 0 0 0 0

Total 5 0 0 2 0 0 7

Grand Total 10 0 0 8 0 0 18
Apprch % 100 0 0 100 0 0

Total % 55.6 0 0 44.4 0 0

High St
From North

High St
From South

Washington Square Dwy
From West

Start Time Thru Right App. Total Left Thru App. Total Left Right App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 2 0 2 0 2 2 0 0 0 4
07:15 AM 0 0 0 0 1 1 0 0 0 1
07:30 AM 0 0 0 0 2 2 0 0 0 2
07:45 AM 3 0 3 0 1 1 0 0 0 4

Total Volume 5 0 5 0 6 6 0 0 0 11
% App. Total 100 0 0 100 0 0

PHF .417 .000 .417 .000 .750 .750 .000 .000 .000 .688

Accurate Counts 
978-664-2565



File Name : 88900001
Site Code : 88900001
Start Date : 3/31/2021
Page No : 8

N/S Street  : High Street
E/W Street : Washington Square Driveway
City/State   : Norwell, MA
Weather     : Cloudy
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Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

07:45 AM 07:00 AM 07:00 AM
+0 mins. 3 0 3 0 2 2 0 0 0

+15 mins. 2 0 2 0 1 1 0 0 0
+30 mins. 1 0 1 0 2 2 0 0 0
+45 mins. 2 0 2 0 1 1 0 0 0

Total Volume 8 0 8 0 6 6 0 0 0
% App. Total 100 0 0 100 0 0

PHF .667 .000 .667 .000 .750 .750 .000 .000 .000

Accurate Counts 
978-664-2565



File Name : 88900001
Site Code : 88900001
Start Date : 3/31/2021
Page No : 9

N/S Street  : High Street
E/W Street : Washington Square Driveway
City/State   : Norwell, MA
Weather     : Cloudy
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File Name : 88900001
Site Code : 88900001
Start Date : 3/31/2021
Page No : 10

N/S Street  : High Street
E/W Street : Washington Square Driveway
City/State   : Norwell, MA
Weather     : Cloudy

Groups Printed- Bikes  Peds
High St

From North
High St

From South
Washington Square Dwy

From West
Start Time Thru Right Peds Left Thru Peds Left Right Peds Exclu. Total Inclu. Total Int. Total
07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 1 0 0 0 1 0 1
07:30 AM 0 0 0 0 0 2 0 0 0 2 0 2
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 3 0 0 0 3 0 3

08:00 AM 0 0 0 0 0 0 0 0 0 0 0 0
08:15 AM 0 0 0 0 0 0 0 0 0 0 0 0
08:30 AM 0 0 0 0 0 19 0 0 0 19 0 19
08:45 AM 0 0 0 0 0 6 0 0 0 6 0 6

Total 0 0 0 0 0 25 0 0 0 25 0 25

Grand Total 0 0 0 0 0 28 0 0 0 28 0 28
Apprch % 0 0 0 0 0 0

Total % 100 0

High St
From North

High St
From South

Washington Square Dwy
From West

Start Time Thru Right App. Total Left Thru App. Total Left Right App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 0 0 0 0 0
07:30 AM 0 0 0 0 0 0 0 0 0 0
07:45 AM 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 0 0
% App. Total 0 0 0 0 0 0

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

Accurate Counts 
978-664-2565



File Name : 88900001
Site Code : 88900001
Start Date : 3/31/2021
Page No : 11

N/S Street  : High Street
E/W Street : Washington Square Driveway
City/State   : Norwell, MA
Weather     : Cloudy
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Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

07:00 AM 07:00 AM 07:00 AM
+0 mins. 0 0 0 0 0 0 0 0 0

+15 mins. 0 0 0 0 0 0 0 0 0
+30 mins. 0 0 0 0 0 0 0 0 0
+45 mins. 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 0
% App. Total 0 0 0 0 0 0

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000

Accurate Counts 
978-664-2565



File Name : 88900001
Site Code : 88900001
Start Date : 3/31/2021
Page No : 12

N/S Street  : High Street
E/W Street : Washington Square Driveway
City/State   : Norwell, MA
Weather     : Cloudy
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File Name : 88900001
Site Code : 88900001
Start Date : 3/31/2021
Page No : 1

N/S Street  : High Street
E/W Street : Washington Square Driveway
City/State   : Norwell, MA
Weather     : Cloudy

Groups Printed- Cars - Trucks
High St

From North
High St

From South
Washington Square Dwy

From West
Start Time Thru Right Left Thru Left Right Int. Total
04:00 PM 94 2 0 69 5 6 176
04:15 PM 99 3 1 71 12 11 197
04:30 PM 73 6 2 60 14 2 157
04:45 PM 77 5 1 64 15 7 169

Total 343 16 4 264 46 26 699

05:00 PM 87 4 2 95 20 4 212
05:15 PM 78 2 2 67 10 6 165
05:30 PM 77 3 1 55 4 2 142
05:45 PM 56 2 1 45 8 3 115

Total 298 11 6 262 42 15 634

Grand Total 641 27 10 526 88 41 1333
Apprch % 96 4 1.9 98.1 68.2 31.8

Total % 48.1 2 0.8 39.5 6.6 3.1
Cars 635 27 10 522 88 41 1323

% Cars 99.1 100 100 99.2 100 100 99.2
Trucks 6 0 0 4 0 0 10

% Trucks 0.9 0 0 0.8 0 0 0.8

High St
From North

High St
From South

Washington Square Dwy
From West

Start Time Thru Right App. Total Left Thru App. Total Left Right App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:15 PM

04:15 PM 99 3 102 1 71 72 12 11 23 197
04:30 PM 73 6 79 2 60 62 14 2 16 157
04:45 PM 77 5 82 1 64 65 15 7 22 169
05:00 PM 87 4 91 2 95 97 20 4 24 212

Total Volume 336 18 354 6 290 296 61 24 85 735
% App. Total 94.9 5.1 2 98 71.8 28.2

PHF .848 .750 .868 .750 .763 .763 .763 .545 .885 .867
Cars 334 18 352 6 290 296 61 24 85 733

% Cars 99.4 100 99.4 100 100 100 100 100 100 99.7
Trucks 2 0 2 0 0 0 0 0 0 2

% Trucks 0.6 0 0.6 0 0 0 0 0 0 0.3

Accurate Counts 
978-664-2565



File Name : 88900001
Site Code : 88900001
Start Date : 3/31/2021
Page No : 2

N/S Street  : High Street
E/W Street : Washington Square Driveway
City/State   : Norwell, MA
Weather     : Cloudy
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Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

04:00 PM 04:15 PM 04:15 PM
+0 mins. 94 2 96 1 71 72 12 11 23

+15 mins. 99 3 102 2 60 62 14 2 16
+30 mins. 73 6 79 1 64 65 15 7 22
+45 mins. 77 5 82 2 95 97 20 4 24

Total Volume 343 16 359 6 290 296 61 24 85
% App. Total 95.5 4.5 2 98 71.8 28.2

PHF .866 .667 .880 .750 .763 .763 .763 .545 .885
Cars 339 16 355 6 290 296 61 24 85

% Cars 98.8 100 98.9 100 100 100 100 100 100
Trucks 4 0 4 0 0 0 0 0 0

% Trucks 1.2 0 1.1 0 0 0 0 0 0

Accurate Counts 
978-664-2565



File Name : 88900001
Site Code : 88900001
Start Date : 3/31/2021
Page No : 3

N/S Street  : High Street
E/W Street : Washington Square Driveway
City/State   : Norwell, MA
Weather     : Cloudy
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File Name : 88900001
Site Code : 88900001
Start Date : 3/31/2021
Page No : 4

N/S Street  : High Street
E/W Street : Washington Square Driveway
City/State   : Norwell, MA
Weather     : Cloudy

Groups Printed- Cars
High St

From North
High St

From South
Washington Square Dwy

From West
Start Time Thru Right Left Thru Left Right Int. Total
04:00 PM 92 2 0 68 5 6 173
04:15 PM 99 3 1 71 12 11 197
04:30 PM 72 6 2 60 14 2 156
04:45 PM 76 5 1 64 15 7 168

Total 339 16 4 263 46 26 694

05:00 PM 87 4 2 95 20 4 212
05:15 PM 77 2 2 65 10 6 162
05:30 PM 76 3 1 54 4 2 140
05:45 PM 56 2 1 45 8 3 115

Total 296 11 6 259 42 15 629

Grand Total 635 27 10 522 88 41 1323
Apprch % 95.9 4.1 1.9 98.1 68.2 31.8

Total % 48 2 0.8 39.5 6.7 3.1

High St
From North

High St
From South

Washington Square Dwy
From West

Start Time Thru Right App. Total Left Thru App. Total Left Right App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:15 PM

04:15 PM 99 3 102 1 71 72 12 11 23 197
04:30 PM 72 6 78 2 60 62 14 2 16 156
04:45 PM 76 5 81 1 64 65 15 7 22 168
05:00 PM 87 4 91 2 95 97 20 4 24 212

Total Volume 334 18 352 6 290 296 61 24 85 733
% App. Total 94.9 5.1 2 98 71.8 28.2

PHF .843 .750 .863 .750 .763 .763 .763 .545 .885 .864

Accurate Counts 
978-664-2565
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N/S Street  : High Street
E/W Street : Washington Square Driveway
City/State   : Norwell, MA
Weather     : Cloudy
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North

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

04:00 PM 04:15 PM 04:15 PM
+0 mins. 92 2 94 1 71 72 12 11 23

+15 mins. 99 3 102 2 60 62 14 2 16
+30 mins. 72 6 78 1 64 65 15 7 22
+45 mins. 76 5 81 2 95 97 20 4 24

Total Volume 339 16 355 6 290 296 61 24 85
% App. Total 95.5 4.5 2 98 71.8 28.2

PHF .856 .667 .870 .750 .763 .763 .763 .545 .885

Accurate Counts 
978-664-2565
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E/W Street : Washington Square Driveway
City/State   : Norwell, MA
Weather     : Cloudy
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File Name : 88900001
Site Code : 88900001
Start Date : 3/31/2021
Page No : 7

N/S Street  : High Street
E/W Street : Washington Square Driveway
City/State   : Norwell, MA
Weather     : Cloudy

Groups Printed- Trucks
High St

From North
High St

From South
Washington Square Dwy

From West
Start Time Thru Right Left Thru Left Right Int. Total
04:00 PM 2 0 0 1 0 0 3
04:15 PM 0 0 0 0 0 0 0
04:30 PM 1 0 0 0 0 0 1
04:45 PM 1 0 0 0 0 0 1

Total 4 0 0 1 0 0 5

05:00 PM 0 0 0 0 0 0 0
05:15 PM 1 0 0 2 0 0 3
05:30 PM 1 0 0 1 0 0 2
05:45 PM 0 0 0 0 0 0 0

Total 2 0 0 3 0 0 5

Grand Total 6 0 0 4 0 0 10
Apprch % 100 0 0 100 0 0

Total % 60 0 0 40 0 0

High St
From North

High St
From South

Washington Square Dwy
From West

Start Time Thru Right App. Total Left Thru App. Total Left Right App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM

04:45 PM 1 0 1 0 0 0 0 0 0 1
05:00 PM 0 0 0 0 0 0 0 0 0 0
05:15 PM 1 0 1 0 2 2 0 0 0 3
05:30 PM 1 0 1 0 1 1 0 0 0 2

Total Volume 3 0 3 0 3 3 0 0 0 6
% App. Total 100 0 0 100 0 0

PHF .750 .000 .750 .000 .375 .375 .000 .000 .000 .500

Accurate Counts 
978-664-2565
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N/S Street  : High Street
E/W Street : Washington Square Driveway
City/State   : Norwell, MA
Weather     : Cloudy
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Peak Hour Begins at 04:45 PM

Trucks
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North

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

04:00 PM 04:45 PM 04:00 PM
+0 mins. 2 0 2 0 0 0 0 0 0

+15 mins. 0 0 0 0 0 0 0 0 0
+30 mins. 1 0 1 0 2 2 0 0 0
+45 mins. 1 0 1 0 1 1 0 0 0

Total Volume 4 0 4 0 3 3 0 0 0
% App. Total 100 0 0 100 0 0

PHF .500 .000 .500 .000 .375 .375 .000 .000 .000

Accurate Counts 
978-664-2565
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N/S Street  : High Street
E/W Street : Washington Square Driveway
City/State   : Norwell, MA
Weather     : Cloudy

 High St 

 W
as

hi
ng

to
n 

S
qu

ar
e 

D
w

y 

 High St 

Right
0

Thru
4

In - Peak Hour: 04:00 PM
4

Left
0

Thru
3

In - Peak Hour: 04:45 PM
3

Le
ft0

R
ig

ht0

In
 -

 P
ea

k 
H

ou
r:

 0
4:

00
 P

M
0

Trucks

Peak Hour Data

North

Accurate Counts 
978-664-2565



File Name : 88900001
Site Code : 88900001
Start Date : 3/31/2021
Page No : 10

N/S Street  : High Street
E/W Street : Washington Square Driveway
City/State   : Norwell, MA
Weather     : Cloudy

Groups Printed- Bikes  Peds
High St

From North
High St

From South
Washington Square Dwy

From West
Start Time Thru Right Peds Left Thru Peds Left Right Peds Exclu. Total Inclu. Total Int. Total
04:00 PM 0 0 0 0 0 2 0 0 0 2 0 2
04:15 PM 1 0 0 0 0 0 0 0 0 0 1 1
04:30 PM 0 1 0 0 0 2 2 0 0 2 3 5
04:45 PM 0 0 0 0 0 2 0 0 2 4 0 4

Total 1 1 0 0 0 6 2 0 2 8 4 12

05:00 PM 0 0 0 0 0 1 0 0 0 1 0 1
05:15 PM 0 0 0 0 0 1 0 0 1 2 0 2
05:30 PM 0 0 0 0 0 0 0 0 0 0 0 0
05:45 PM 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 2 0 0 1 3 0 3

Grand Total 1 1 0 0 0 8 2 0 3 11 4 15
Apprch % 50 50 0 0 100 0

Total % 25 25 0 0 50 0 73.3 26.7

High St
From North

High St
From South

Washington Square Dwy
From West

Start Time Thru Right App. Total Left Thru App. Total Left Right App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 0 0 0 0 0 0 0 0 0 0
04:15 PM 1 0 1 0 0 0 0 0 0 1
04:30 PM 0 1 1 0 0 0 2 0 2 3
04:45 PM 0 0 0 0 0 0 0 0 0 0

Total Volume 1 1 2 0 0 0 2 0 2 4
% App. Total 50 50 0 0 100 0

PHF .250 .250 .500 .000 .000 .000 .250 .000 .250 .333

Accurate Counts 
978-664-2565
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E/W Street : Washington Square Driveway
City/State   : Norwell, MA
Weather     : Cloudy
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North

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

04:00 PM 04:00 PM 04:00 PM
+0 mins. 0 0 0 0 0 0 0 0 0

+15 mins. 1 0 1 0 0 0 0 0 0
+30 mins. 0 1 1 0 0 0 2 0 2
+45 mins. 0 0 0 0 0 0 0 0 0

Total Volume 1 1 2 0 0 0 2 0 2
% App. Total 50 50 0 0 100 0

PHF .250 .250 .500 .000 .000 .000 .250 .000 .250

Accurate Counts 
978-664-2565
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City/State   : Norwell, MA
Weather     : Cloudy
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File Name : 88900002
Site Code : 88900002
Start Date : 3/31/2021
Page No : 1

N/S Street  : High Street
E/W Street : Oak Street
City/State   : Norwell, MA
Weather     : Cloudy

Groups Printed- Cars - Trucks
High St

From North
Oak St

From East
High St

From South
Start Time Left Thru Left Right Thru Right Int. Total
07:00 AM 2 23 3 0 44 5 77
07:15 AM 0 29 1 4 46 6 86
07:30 AM 2 57 3 2 61 15 140
07:45 AM 4 74 15 4 57 13 167

Total 8 183 22 10 208 39 470

08:00 AM 0 61 9 1 67 6 144
08:15 AM 3 66 14 2 56 6 147
08:30 AM 1 65 34 6 57 6 169
08:45 AM 0 64 46 3 84 46 243

Total 4 256 103 12 264 64 703

Grand Total 12 439 125 22 472 103 1173
Apprch % 2.7 97.3 85 15 82.1 17.9

Total % 1 37.4 10.7 1.9 40.2 8.8
Cars 9 435 119 22 464 99 1148

% Cars 75 99.1 95.2 100 98.3 96.1 97.9
Trucks 3 4 6 0 8 4 25

% Trucks 25 0.9 4.8 0 1.7 3.9 2.1

High St
From North

Oak St
From East

High St
From South

Start Time Left Thru App. Total Left Right App. Total Thru Right App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM

08:00 AM 0 61 61 9 1 10 67 6 73 144
08:15 AM 3 66 69 14 2 16 56 6 62 147
08:30 AM 1 65 66 34 6 40 57 6 63 169
08:45 AM 0 64 64 46 3 49 84 46 130 243

Total Volume 4 256 260 103 12 115 264 64 328 703
% App. Total 1.5 98.5 89.6 10.4 80.5 19.5

PHF .333 .970 .942 .560 .500 .587 .786 .348 .631 .723
Cars 2 254 256 97 12 109 261 62 323 688

% Cars 50.0 99.2 98.5 94.2 100 94.8 98.9 96.9 98.5 97.9
Trucks 2 2 4 6 0 6 3 2 5 15

% Trucks 50.0 0.8 1.5 5.8 0 5.2 1.1 3.1 1.5 2.1

Accurate Counts 
978-664-2565
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E/W Street : Oak Street
City/State   : Norwell, MA
Weather     : Cloudy
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Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

07:45 AM 08:00 AM 08:00 AM
+0 mins. 4 74 78 9 1 10 67 6 73

+15 mins. 0 61 61 14 2 16 56 6 62
+30 mins. 3 66 69 34 6 40 57 6 63
+45 mins. 1 65 66 46 3 49 84 46 130

Total Volume 8 266 274 103 12 115 264 64 328
% App. Total 2.9 97.1 89.6 10.4 80.5 19.5

PHF .500 .899 .878 .560 .500 .587 .786 .348 .631
Cars 5 262 267 97 12 109 261 62 323

% Cars 62.5 98.5 97.4 94.2 100 94.8 98.9 96.9 98.5
Trucks 3 4 7 6 0 6 3 2 5

% Trucks 37.5 1.5 2.6 5.8 0 5.2 1.1 3.1 1.5

Accurate Counts 
978-664-2565
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File Name : 88900002
Site Code : 88900002
Start Date : 3/31/2021
Page No : 4

N/S Street  : High Street
E/W Street : Oak Street
City/State   : Norwell, MA
Weather     : Cloudy

Groups Printed- Cars
High St

From North
Oak St

From East
High St

From South
Start Time Left Thru Left Right Thru Right Int. Total
07:00 AM 2 23 3 0 42 4 74
07:15 AM 0 29 1 4 45 6 85
07:30 AM 2 57 3 2 60 14 138
07:45 AM 3 72 15 4 56 13 163

Total 7 181 22 10 203 37 460

08:00 AM 0 60 9 1 65 6 141
08:15 AM 2 66 13 2 56 6 145
08:30 AM 0 64 33 6 56 5 164
08:45 AM 0 64 42 3 84 45 238

Total 2 254 97 12 261 62 688

Grand Total 9 435 119 22 464 99 1148
Apprch % 2 98 84.4 15.6 82.4 17.6

Total % 0.8 37.9 10.4 1.9 40.4 8.6

High St
From North

Oak St
From East

High St
From South

Start Time Left Thru App. Total Left Right App. Total Thru Right App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM

08:00 AM 0 60 60 9 1 10 65 6 71 141
08:15 AM 2 66 68 13 2 15 56 6 62 145
08:30 AM 0 64 64 33 6 39 56 5 61 164
08:45 AM 0 64 64 42 3 45 84 45 129 238

Total Volume 2 254 256 97 12 109 261 62 323 688
% App. Total 0.8 99.2 89 11 80.8 19.2

PHF .250 .962 .941 .577 .500 .606 .777 .344 .626 .723

Accurate Counts 
978-664-2565
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Site Code : 88900002
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Page No : 5

N/S Street  : High Street
E/W Street : Oak Street
City/State   : Norwell, MA
Weather     : Cloudy
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Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

07:45 AM 08:00 AM 08:00 AM
+0 mins. 3 72 75 9 1 10 65 6 71

+15 mins. 0 60 60 13 2 15 56 6 62
+30 mins. 2 66 68 33 6 39 56 5 61
+45 mins. 0 64 64 42 3 45 84 45 129

Total Volume 5 262 267 97 12 109 261 62 323
% App. Total 1.9 98.1 89 11 80.8 19.2

PHF .417 .910 .890 .577 .500 .606 .777 .344 .626

Accurate Counts 
978-664-2565
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E/W Street : Oak Street
City/State   : Norwell, MA
Weather     : Cloudy
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File Name : 88900002
Site Code : 88900002
Start Date : 3/31/2021
Page No : 7

N/S Street  : High Street
E/W Street : Oak Street
City/State   : Norwell, MA
Weather     : Cloudy

Groups Printed- Trucks
High St

From North
Oak St

From East
High St

From South
Start Time Left Thru Left Right Thru Right Int. Total
07:00 AM 0 0 0 0 2 1 3
07:15 AM 0 0 0 0 1 0 1
07:30 AM 0 0 0 0 1 1 2
07:45 AM 1 2 0 0 1 0 4

Total 1 2 0 0 5 2 10

08:00 AM 0 1 0 0 2 0 3
08:15 AM 1 0 1 0 0 0 2
08:30 AM 1 1 1 0 1 1 5
08:45 AM 0 0 4 0 0 1 5

Total 2 2 6 0 3 2 15

Grand Total 3 4 6 0 8 4 25
Apprch % 42.9 57.1 100 0 66.7 33.3

Total % 12 16 24 0 32 16

High St
From North

Oak St
From East

High St
From South

Start Time Left Thru App. Total Left Right App. Total Thru Right App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM

08:00 AM 0 1 1 0 0 0 2 0 2 3
08:15 AM 1 0 1 1 0 1 0 0 0 2
08:30 AM 1 1 2 1 0 1 1 1 2 5
08:45 AM 0 0 0 4 0 4 0 1 1 5

Total Volume 2 2 4 6 0 6 3 2 5 15
% App. Total 50 50 100 0 60 40

PHF .500 .500 .500 .375 .000 .375 .375 .500 .625 .750

Accurate Counts 
978-664-2565
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City/State   : Norwell, MA
Weather     : Cloudy
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Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

07:45 AM 08:00 AM 07:00 AM
+0 mins. 1 2 3 0 0 0 2 1 3

+15 mins. 0 1 1 1 0 1 1 0 1
+30 mins. 1 0 1 1 0 1 1 1 2
+45 mins. 1 1 2 4 0 4 1 0 1

Total Volume 3 4 7 6 0 6 5 2 7
% App. Total 42.9 57.1 100 0 71.4 28.6

PHF .750 .500 .583 .375 .000 .375 .625 .500 .583

Accurate Counts 
978-664-2565
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City/State   : Norwell, MA
Weather     : Cloudy
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File Name : 88900002
Site Code : 88900002
Start Date : 3/31/2021
Page No : 10

N/S Street  : High Street
E/W Street : Oak Street
City/State   : Norwell, MA
Weather     : Cloudy

Groups Printed- Bikes  Peds
High St

From North
Oak St

From East
High St

From South
Start Time Left Thru Peds Left Right Peds Thru Right Peds Exclu. Total Inclu. Total Int. Total
07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0
07:30 AM 0 0 0 0 0 0 0 0 0 0 0 0
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0

08:00 AM 0 0 0 0 0 0 0 1 0 0 1 1
08:15 AM 0 0 0 1 0 0 0 0 2 2 1 3
08:30 AM 0 0 0 1 0 0 0 0 0 0 1 1
08:45 AM 0 0 0 0 0 0 0 0 1 1 0 1

Total 0 0 0 2 0 0 0 1 3 3 3 6

Grand Total 0 0 0 2 0 0 0 1 3 3 3 6
Apprch % 0 0 100 0 0 100

Total % 0 0 66.7 0 0 33.3 50 50

High St
From North

Oak St
From East

High St
From South

Start Time Left Thru App. Total Left Right App. Total Thru Right App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:45 AM

07:45 AM 0 0 0 0 0 0 0 0 0 0
08:00 AM 0 0 0 0 0 0 0 1 1 1
08:15 AM 0 0 0 1 0 1 0 0 0 1
08:30 AM 0 0 0 1 0 1 0 0 0 1

Total Volume 0 0 0 2 0 2 0 1 1 3
% App. Total 0 0 100 0 0 100

PHF .000 .000 .000 .500 .000 .500 .000 .250 .250 .750

Accurate Counts 
978-664-2565
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Weather     : Cloudy
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Bikes  Peds

Peak Hour Data

North

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

07:00 AM 07:45 AM 07:15 AM
+0 mins. 0 0 0 0 0 0 0 0 0

+15 mins. 0 0 0 0 0 0 0 0 0
+30 mins. 0 0 0 1 0 1 0 0 0
+45 mins. 0 0 0 1 0 1 0 1 1

Total Volume 0 0 0 2 0 2 0 1 1
% App. Total 0 0 100 0 0 100

PHF .000 .000 .000 .500 .000 .500 .000 .250 .250

Accurate Counts 
978-664-2565
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File Name : 88900002
Site Code : 88900002
Start Date : 3/31/2021
Page No : 1

N/S Street  : High Street
E/W Street : Oak Street
City/State   : Norwell, MA
Weather     : Cloudy

Groups Printed- Cars - Trucks
High St

From North
Oak St

From East
High St

From South
Start Time Left Thru Left Right Thru Right Int. Total
04:00 PM 7 82 8 0 67 9 173
04:15 PM 5 92 4 3 57 7 168
04:30 PM 7 60 13 2 60 3 145
04:45 PM 5 71 8 1 62 6 153

Total 24 305 33 6 246 25 639

05:00 PM 3 75 15 4 85 4 186
05:15 PM 7 66 8 1 63 8 153
05:30 PM 4 72 11 4 53 6 150
05:45 PM 2 51 6 1 46 4 110

Total 16 264 40 10 247 22 599

Grand Total 40 569 73 16 493 47 1238
Apprch % 6.6 93.4 82 18 91.3 8.7

Total % 3.2 46 5.9 1.3 39.8 3.8
Cars 40 562 73 16 490 47 1228

% Cars 100 98.8 100 100 99.4 100 99.2
Trucks 0 7 0 0 3 0 10

% Trucks 0 1.2 0 0 0.6 0 0.8

High St
From North

Oak St
From East

High St
From South

Start Time Left Thru App. Total Left Right App. Total Thru Right App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:15 PM

04:15 PM 5 92 97 4 3 7 57 7 64 168
04:30 PM 7 60 67 13 2 15 60 3 63 145
04:45 PM 5 71 76 8 1 9 62 6 68 153
05:00 PM 3 75 78 15 4 19 85 4 89 186

Total Volume 20 298 318 40 10 50 264 20 284 652
% App. Total 6.3 93.7 80 20 93 7

PHF .714 .810 .820 .667 .625 .658 .776 .714 .798 .876
Cars 20 295 315 40 10 50 264 20 284 649

% Cars 100 99.0 99.1 100 100 100 100 100 100 99.5
Trucks 0 3 3 0 0 0 0 0 0 3

% Trucks 0 1.0 0.9 0 0 0 0 0 0 0.5

Accurate Counts 
978-664-2565



File Name : 88900002
Site Code : 88900002
Start Date : 3/31/2021
Page No : 2

N/S Street  : High Street
E/W Street : Oak Street
City/State   : Norwell, MA
Weather     : Cloudy
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0 3 3
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Out TotalIn

335 284 619
3 0 3

338 622284

Peak Hour Begins at 04:15 PM

Cars
Trucks

Peak Hour Data

North

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

04:00 PM 04:30 PM 04:30 PM
+0 mins. 7 82 89 13 2 15 60 3 63

+15 mins. 5 92 97 8 1 9 62 6 68
+30 mins. 7 60 67 15 4 19 85 4 89
+45 mins. 5 71 76 8 1 9 63 8 71

Total Volume 24 305 329 44 8 52 270 21 291
% App. Total 7.3 92.7 84.6 15.4 92.8 7.2

PHF .857 .829 .848 .733 .500 .684 .794 .656 .817
Cars 24 300 324 44 8 52 268 21 289

% Cars 100 98.4 98.5 100 100 100 99.3 100 99.3
Trucks 0 5 5 0 0 0 2 0 2

% Trucks 0 1.6 1.5 0 0 0 0.7 0 0.7

Accurate Counts 
978-664-2565



File Name : 88900002
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Page No : 3

N/S Street  : High Street
E/W Street : Oak Street
City/State   : Norwell, MA
Weather     : Cloudy
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File Name : 88900002
Site Code : 88900002
Start Date : 3/31/2021
Page No : 4

N/S Street  : High Street
E/W Street : Oak Street
City/State   : Norwell, MA
Weather     : Cloudy

Groups Printed- Cars
High St

From North
Oak St

From East
High St

From South
Start Time Left Thru Left Right Thru Right Int. Total
04:00 PM 7 80 8 0 66 9 170
04:15 PM 5 92 4 3 57 7 168
04:30 PM 7 58 13 2 60 3 143
04:45 PM 5 70 8 1 62 6 152

Total 24 300 33 6 245 25 633

05:00 PM 3 75 15 4 85 4 186
05:15 PM 7 65 8 1 61 8 150
05:30 PM 4 71 11 4 53 6 149
05:45 PM 2 51 6 1 46 4 110

Total 16 262 40 10 245 22 595

Grand Total 40 562 73 16 490 47 1228
Apprch % 6.6 93.4 82 18 91.2 8.8

Total % 3.3 45.8 5.9 1.3 39.9 3.8

High St
From North

Oak St
From East

High St
From South

Start Time Left Thru App. Total Left Right App. Total Thru Right App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:15 PM

04:15 PM 5 92 97 4 3 7 57 7 64 168
04:30 PM 7 58 65 13 2 15 60 3 63 143
04:45 PM 5 70 75 8 1 9 62 6 68 152
05:00 PM 3 75 78 15 4 19 85 4 89 186

Total Volume 20 295 315 40 10 50 264 20 284 649
% App. Total 6.3 93.7 80 20 93 7

PHF .714 .802 .812 .667 .625 .658 .776 .714 .798 .872

Accurate Counts 
978-664-2565
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Site Code : 88900002
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Page No : 5

N/S Street  : High Street
E/W Street : Oak Street
City/State   : Norwell, MA
Weather     : Cloudy
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Peak Hour Begins at 04:15 PM

Cars

Peak Hour Data

North

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

04:00 PM 04:30 PM 04:30 PM
+0 mins. 7 80 87 13 2 15 60 3 63

+15 mins. 5 92 97 8 1 9 62 6 68
+30 mins. 7 58 65 15 4 19 85 4 89
+45 mins. 5 70 75 8 1 9 61 8 69

Total Volume 24 300 324 44 8 52 268 21 289
% App. Total 7.4 92.6 84.6 15.4 92.7 7.3

PHF .857 .815 .835 .733 .500 .684 .788 .656 .812

Accurate Counts 
978-664-2565
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Site Code : 88900002
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N/S Street  : High Street
E/W Street : Oak Street
City/State   : Norwell, MA
Weather     : Cloudy
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File Name : 88900002
Site Code : 88900002
Start Date : 3/31/2021
Page No : 7

N/S Street  : High Street
E/W Street : Oak Street
City/State   : Norwell, MA
Weather     : Cloudy

Groups Printed- Trucks
High St

From North
Oak St

From East
High St

From South
Start Time Left Thru Left Right Thru Right Int. Total
04:00 PM 0 2 0 0 1 0 3
04:15 PM 0 0 0 0 0 0 0
04:30 PM 0 2 0 0 0 0 2
04:45 PM 0 1 0 0 0 0 1

Total 0 5 0 0 1 0 6

05:00 PM 0 0 0 0 0 0 0
05:15 PM 0 1 0 0 2 0 3
05:30 PM 0 1 0 0 0 0 1
05:45 PM 0 0 0 0 0 0 0

Total 0 2 0 0 2 0 4

Grand Total 0 7 0 0 3 0 10
Apprch % 0 100 0 0 100 0

Total % 0 70 0 0 30 0

High St
From North

Oak St
From East

High St
From South

Start Time Left Thru App. Total Left Right App. Total Thru Right App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 0 2 2 0 0 0 1 0 1 3
04:15 PM 0 0 0 0 0 0 0 0 0 0
04:30 PM 0 2 2 0 0 0 0 0 0 2
04:45 PM 0 1 1 0 0 0 0 0 0 1

Total Volume 0 5 5 0 0 0 1 0 1 6
% App. Total 0 100 0 0 100 0

PHF .000 .625 .625 .000 .000 .000 .250 .000 .250 .500

Accurate Counts 
978-664-2565
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N/S Street  : High Street
E/W Street : Oak Street
City/State   : Norwell, MA
Weather     : Cloudy
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Peak Hour Begins at 04:00 PM

Trucks

Peak Hour Data

North

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

04:00 PM 04:00 PM 04:30 PM
+0 mins. 0 2 2 0 0 0 0 0 0

+15 mins. 0 0 0 0 0 0 0 0 0
+30 mins. 0 2 2 0 0 0 0 0 0
+45 mins. 0 1 1 0 0 0 2 0 2

Total Volume 0 5 5 0 0 0 2 0 2
% App. Total 0 100 0 0 100 0

PHF .000 .625 .625 .000 .000 .000 .250 .000 .250

Accurate Counts 
978-664-2565
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Weather     : Cloudy
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File Name : 88900002
Site Code : 88900002
Start Date : 3/31/2021
Page No : 10

N/S Street  : High Street
E/W Street : Oak Street
City/State   : Norwell, MA
Weather     : Cloudy

Groups Printed- Bikes  Peds
High St

From North
Oak St

From East
High St

From South
Start Time Left Thru Peds Left Right Peds Thru Right Peds Exclu. Total Inclu. Total Int. Total
04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0
04:15 PM 0 1 0 0 0 0 0 0 0 0 1 1
04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0
04:45 PM 0 0 0 0 0 0 0 0 1 1 0 1

Total 0 1 0 0 0 0 0 0 1 1 1 2

05:00 PM 0 0 0 0 0 0 0 0 0 0 0 0
05:15 PM 0 0 0 0 0 0 0 0 1 1 0 1
05:30 PM 0 0 1 0 0 0 0 0 0 1 0 1
05:45 PM 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 1 0 0 0 0 0 1 2 0 2

Grand Total 0 1 1 0 0 0 0 0 2 3 1 4
Apprch % 0 100 0 0 0 0

Total % 0 100 0 0 0 0 75 25

High St
From North

Oak St
From East

High St
From South

Start Time Left Thru App. Total Left Right App. Total Thru Right App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 0 0 0 0 0 0 0 0 0 0
04:15 PM 0 1 1 0 0 0 0 0 0 1
04:30 PM 0 0 0 0 0 0 0 0 0 0
04:45 PM 0 0 0 0 0 0 0 0 0 0

Total Volume 0 1 1 0 0 0 0 0 0 1
% App. Total 0 100 0 0 0 0

PHF .000 .250 .250 .000 .000 .000 .000 .000 .000 .250

Accurate Counts 
978-664-2565
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E/W Street : Oak Street
City/State   : Norwell, MA
Weather     : Cloudy
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Peak Hour Begins at 04:00 PM

Bikes  Peds

Peak Hour Data

North

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

04:00 PM 04:00 PM 04:00 PM
+0 mins. 0 0 0 0 0 0 0 0 0

+15 mins. 0 1 1 0 0 0 0 0 0
+30 mins. 0 0 0 0 0 0 0 0 0
+45 mins. 0 0 0 0 0 0 0 0 0

Total Volume 0 1 1 0 0 0 0 0 0
% App. Total 0 100 0 0 0 0

PHF .000 .250 .250 .000 .000 .000 .000 .000 .000

Accurate Counts 
978-664-2565
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VEHICLE TRAVEL SPEED MEASUREMENTS 











TRAFFIC ADJUSTMENTS 



2018 Average Count Data – Sta. 6255 

October ADT: 134,133

Growth Rate: 1.0%/Year

2020 Average Count Data – Sta. 6255 

October ADT: 125,067

COVID Adjustment

 

2019 Average Count Data – Sta. 6255 

March ADT: 126,899

Growth Rate: 1.0%/Year

2021 Average Count Data – Sta. 6255 

March ADT: 122,489 

COVID Adjustment
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PUBLIC TRANSPORTATION SCHEDULES 
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GROWTH RATE CALCULATIONS 
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US CENSUS 



COMMUTING CHARACTERISTICS BY SEX

Note: This is a modi ed view of the original table produced by the U.S. Census Bureau. This
download or printed version may have missing information from the original table.

Census Tract 5041.01, Plymouth County, Massachusetts

Total

Label Estimate Margin of Erro

 Workers 16 years and over 2,806 ±23

 MEANS OF TRANSPORTATION TO WORK

 Car, truck, or van 83.0% ±4.

Drove alone 79.9% ±4.

 Carpooled 3.1% ±1.

In 2-person carpool 2.0% ±1.

In 3-person carpool 0.4% ±0.

In 4-or-more person carpool 0.7% ±1.

Workers per car, truck, or van 1.02 ±0.0

Public transportation (excluding taxicab) 9.9% ±3.

Walked 0.9% ±1.

Bicycle 0.0% ±1.

Taxicab, motorcycle, or other means 0.9% ±1.

Worked from home 5.3% ±3.

 PLACE OF WORK

 Worked in state of residence 98.9% ±1.

Worked in county of residence 47.4% ±5.

Worked outside county of residence 51.5% ±5.

Worked outside state of residence 1.1% ±1.

 Living in a place 0.0% ±1.

Worked in place of residence 0.0% ±1.

Worked outside place of residence 0.0% ±1.

Not living in a place 100.0% ±1.

 Living in 12 selected states 100.0% ±1.

Worked in minor civil division of residence 21.7% ±5.

Worked outside minor civil division of residence 78.3% ±5.



Table Notes

COMMUTING CHARACTERISTICS BY SEX
Survey/Program:
American Community Survey
Year:
2019
Estimates:
5-Year
Table ID:
S0801

Although the American Community Survey (ACS) produces population, demographic and housing unit estimates, it is
the Census Bureau's Population Estimates Program that produces and disseminates the o cial estimates of the
population for the nation, states, counties, cities, and towns and estimates of housing units for states and counties. 

Source: U.S. Census Bureau, 2015-2019 American Community Survey 5-Year Estimates 

When information is missing or inconsistent, the Census Bureau logically assigns an acceptable value using the
response to a related question or questions. If a logical assignment is not possible, data are lled using a statistical
process called allocation, which uses a similar individual or household to provide a donor value. The "Allocated" section
is the number of respondents who received an allocated value for a particular subject.

2019 ACS data products include updates to several categories of the existing means of transportation question. For
more information, see: Change to Means of Transportation. 

Data are based on a sample and are subject to sampling variability. The degree of uncertainty for an estimate arising
from sampling variability is represented through the use of a margin of error. The value shown here is the 90 percent
margin of error. The margin of error can be interpreted roughly as providing a 90 percent probability that the interval
de ned by the estimate minus the margin of error and the estimate plus the margin of error (the lower and upper
con dence bounds) contains the true value. In addition to sampling variability, the ACS estimates are subject to
nonsampling error (for a discussion of nonsampling variability, see ACS Technical Documentation). The effect of
nonsampling error is not represented in these tables. 

The 12 selected states are Connecticut, Maine, Massachusetts, Michigan, Minnesota, New Hampshire, New Jersey,
New York, Pennsylvania, Rhode Island, Vermont, and Wisconsin. 

Workers include members of the Armed Forces and civilians who were at work last week. 

The 2015-2019 American Community Survey (ACS) data generally re ect the September 2018 O ce of Management
and Budget (OMB) delineations of metropolitan and micropolitan statistical areas. In certain instances, the names,
codes, and boundaries of the principal cities shown in ACS tables may differ from the OMB delineation lists due to
differences in the effective dates of the geographic entities. 

Estimates of urban and rural populations, housing units, and characteristics re ect boundaries of urban areas de ned
based on Census 2010 data. As a result, data for urban and rural areas from the ACS do not necessarily re ect the
results of ongoing urbanization. 

Explanation of Symbols:

An "**" entry in the margin of error column indicates that either no sample observations or too few sample
observations were available to compute a standard error and thus the margin of error. A statistical test is not
appropriate.



An "-" entry in the estimate column indicates that either no sample observations or too few sample observations
were available to compute an estimate, or a ratio of medians cannot be calculated because one or both of the
median estimates falls in the lowest interval or upper interval of an open-ended distribution, or the margin of
error associated with a median was larger than the median itself.
An "-" following a median estimate means the median falls in the lowest interval of an open-ended distribution.
An "+" following a median estimate means the median falls in the upper interval of an open-ended distribution.
An "***" entry in the margin of error column indicates that the median falls in the lowest interval or upper interval
of an open-ended distribution. A statistical test is not appropriate.
An "*****" entry in the margin of error column indicates that the estimate is controlled. A statistical test for
sampling variability is not appropriate.
An "N" entry in the estimate and margin of error columns indicates that data for this geographic area cannot be
displayed because the number of sample cases is too small.
An "(X)" means that the estimate is not applicable or not available.

Supporting documentation on code lists, subject de nitions, data accuracy, and statistical testing can be found on the
American Community Survey website in the Technical Documentation section. 

Sample size and data quality measures (including coverage rates, allocation rates, and response rates) can be found on
the American Community Survey website in the Methodology section. 



TRIP DISTRIBUTION – JOURNEY TO WORK DATA 





 
TRIP GENERATION 



Land Use: 220
Multifamily Housing (Low-Rise)

Description

Low-rise multifamily housing includes apartments, townhouses, and condominiums located within 
the same building with at least three other dwelling units and that have one or two levels (floors). 
Multifamily housing (mid-rise) (Land Use 221), multifamily housing (high-rise) (Land Use 222), and 
off-campus student apartment (Land Use 225) are related land uses.

Additional Data

In prior editions of Trip Generation Manual, the low-rise multifamily housing sites were further 
divided into rental and condominium categories. An investigation of vehicle trip data found no 
clear differences in trip making patterns between the rental and condominium sites within the 
ITE database. As more data are compiled for future editions, this land use classification can 
be reinvestigated.

For the three sites for which both the number of residents and the number of occupied dwelling units 
were available, there were an average of 2.72 residents per occupied dwelling unit.

For the two sites for which the numbers of both total dwelling units and occupied dwelling units were 
available, an average of 96.2 percent of the total dwelling units were occupied.

This land use included data from a wide variety of units with different sizes, price ranges, locations, 
and ages. Consequently, there was a wide variation in trips generated within this category. Other 
factors, such as geographic location and type of adjacent and nearby development, may also have 
had an effect on the site trip generation.

Time-of-day distribution data for this land use are presented in Appendix A. For the 10 general 
urban/suburban sites with data, the overall highest vehicle volumes during the AM and PM on a 
weekday were counted between 7:15 and 8:15 a.m. and 4:45 and 5:45 p.m., respectively. For the 
one site with Saturday data, the overall highest vehicle volume was counted between 9:45 and 
10:45 a.m. For the one site with Sunday data, the overall highest vehicle volume was counted 
between 11:45 a.m. and 12:45 p.m.

For the one dense multi-use urban site with 24-hour count data, the overall highest vehicle volumes 
during the AM and PM on a weekday were counted between 7:00 and 8:00 a.m. and 6:15 and 7:15 
p.m., respectively.

For the three sites for which data were provided for both occupied dwelling units and residents, there 
was an average of 2.72 residents per occupied dwelling unit.

The average numbers of person trips per vehicle trip at the five general urban/suburban sites at 
which both person trip and vehicle trip data were collected were as follows: 

• 1.13 during Weekday, Peak Hour of Adjacent Street Traffic, one hour between 7 and 9 a.m.

• 1.21 during Weekday, Peak Hour of Adjacent Street Traffic, one hour between 4 and 6 p.m.
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The sites were surveyed in the 1980s, the 1990s, the 2000s, and the 2010s in British Columbia 
(CAN), California, District of Columbia, Florida, Georgia, Illinois, Indiana, Maine, Maryland, 
Minnesota, New Jersey, New York, Ontario, Oregon, Pennsylvania, South Dakota, Tennessee, 
Texas, Utah, Virginia, and Washington.

It is expected that the number of bedrooms and number of residents are likely correlated to the 
number of trips generated by a residential site. Many of the studies included in this land use did 
not indicate the total number of bedrooms. To assist in the future analysis of this land use, it is 
important that this information be collected and included in trip generation data submissions.

Source Numbers

168, 187, 188, 204, 211, 300, 305, 306, 319, 320, 321, 357, 390, 412, 418, 525, 530, 571, 579, 583, 
864, 868, 869, 870, 896, 903, 918, 946, 947, 948, 951
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Multifamily Housing (Low-Rise)
(220)

Vehicle Trip Ends vs: Dwelling Units
On a: Weekday

Setting/Location: General Urban/Suburban
Number of Studies: 29

Avg. Num. of Dwelling Units: 168
Directional Distribution: 50% entering, 50% exiting

Vehicle Trip Generation per Dwelling Unit
Average Rate Range of Rates Standard Deviation

7.32 4.45 - 10.97 1.31

Data Plot and Equation

T 
= 

Tr
ip

 E
nd

s

X = Number of Dwelling Units

Study Site Average RateFitted Curve

Fitted Curve Equation: T = 7.56(X) - 40.86 R²= 0.96
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Multifamily Housing (Low-Rise)
(220)

Vehicle Trip Ends vs: Dwelling Units
On a: Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.

Setting/Location: General Urban/Suburban
Number of Studies: 42

Avg. Num. of Dwelling Units: 199
Directional Distribution: 23% entering, 77% exiting

Vehicle Trip Generation per Dwelling Unit
Average Rate Range of Rates Standard Deviation

0.46 0.18 - 0.74 0.12

Data Plot and Equation

T 
= 

Tr
ip

 E
nd

s

X = Number of Dwelling Units

Study Site Average RateFitted Curve

Fitted Curve Equation: Ln(T) = 0.95 Ln(X) - 0.51 R²= 0.90
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Multifamily Housing (Low-Rise)
(220)

Vehicle Trip Ends vs: Dwelling Units
On a: Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.

Setting/Location: General Urban/Suburban
Number of Studies: 50

Avg. Num. of Dwelling Units: 187
Directional Distribution: 63% entering, 37% exiting

Vehicle Trip Generation per Dwelling Unit
Average Rate Range of Rates Standard Deviation

0.56 0.18 - 1.25 0.16

Data Plot and Equation

T 
= 

Tr
ip

 E
nd

s

X = Number of Dwelling Units

Study Site Average RateFitted Curve

Fitted Curve Equation: Ln(T) = 0.89 Ln(X) - 0.02 R²= 0.86
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CAPACITY ANALYSIS 
Washington Street (Route 53) at High Street/Grove Street  
High Street at Private driveway (Washington square Condominium Complex) 
High Street at Oak Street 
Washington Street (Route 53) at Oak Street  
High Street at Site Drive A  
High Street at Site Drive B



Washington Street (Route 53) at High Street/Grove Street
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 214 59 26 72 110 440 216 386 201 18 404 58
Future Volume (vph) 214 59 26 72 110 440 216 386 201 18 404 58
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 14 12 11 11 15 12 12 15 12 12 12
Storage Length (ft) 150 0 140 140 280 280 200 200
Storage Lanes 1 0 1 1 1 1 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95
Frt 0.954 0.850 0.850 0.981
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1752 1933 0 1694 1818 1742 1719 1845 1708 1805 3397 0
Flt Permitted 0.397 0.696 0.950 0.950
Satd. Flow (perm) 732 1933 0 1241 1818 1742 1719 1845 1708 1805 3397 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 19 524 192 11
Link Speed (mph) 40 40 40 40
Link Distance (ft) 383 551 440 365
Travel Time (s) 6.5 9.4 7.5 6.2
Peak Hour Factor 0.91 0.91 0.91 0.84 0.84 0.84 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 3% 0% 0% 3% 1% 2% 5% 3% 4% 0% 4% 6%
Adj. Flow (vph) 235 65 29 86 131 524 235 420 218 20 439 63
Shared Lane Traffic (%)
Lane Group Flow (vph) 235 94 0 86 131 524 235 420 218 20 502 0
Number of Detectors 1 2 1 2 1 1 2 1 1 2
Detector Template Left Thru Left Thru Right Left Thru Right Left Thru
Leading Detector (ft) 20 100 20 100 20 20 100 20 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 20 6 20 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm NA Free Prot NA Free Prot NA
Protected Phases 7 4 8 1 6 5 2
Permitted Phases 4 8 Free Free
Detector Phase 7 4 8 8 1 6 5 2
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 23.0 23.0 23.0 23.0 10.0 23.0 23.0 22.5
Total Split (s) 23.0 46.0 23.0 23.0 28.0 33.0 23.0 28.0
Total Split (%) 18.4% 36.8% 18.4% 18.4% 22.4% 26.4% 18.4% 22.4%
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Maximum Green (s) 18.0 41.0 18.0 18.0 23.0 28.0 18.0 23.5
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.5
Lead/Lag Lead Lag Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None Max Max Max
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
Act Effct Green (s) 33.6 33.6 12.3 12.3 99.2 17.9 28.5 99.2 18.3 29.3
Actuated g/C Ratio 0.34 0.34 0.12 0.12 1.00 0.18 0.29 1.00 0.18 0.30
v/c Ratio 0.57 0.14 0.56 0.58 0.30 0.76 0.79 0.13 0.06 0.50
Control Delay 31.9 19.9 57.9 53.8 0.4 56.2 47.3 0.2 39.7 33.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.9 19.9 57.9 53.8 0.4 56.2 47.3 0.2 39.7 33.9
LOS C B E D A E D A D C
Approach Delay 28.5 16.6 37.9 34.1
Approach LOS C B D C
Queue Length 50th (ft) 104 30 50 76 0 136 235 0 10 130
Queue Length 95th (ft) 223 84 112 153 0 #294 #562 0 38 264
Internal Link Dist (ft) 303 471 360 285
Turn Bay Length (ft) 150 140 140 280 280 200
Base Capacity (vph) 435 822 228 335 1742 404 529 1708 332 1012
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.54 0.11 0.38 0.39 0.30 0.58 0.79 0.13 0.06 0.50

Intersection Summary
Area Type: Other
Cycle Length: 125
Actuated Cycle Length: 99.2
Natural Cycle: 115
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.79
Intersection Signal Delay: 29.4 Intersection LOS: C
Intersection Capacity Utilization 55.6% ICU Level of Service B
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Washington Street ( Route 53) & High Street/Grove Street
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 254 109 22 94 72 338 416 645 302 15 667 84
Future Volume (vph) 254 109 22 94 72 338 416 645 302 15 667 84
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 14 12 11 11 15 12 12 15 12 12 12
Storage Length (ft) 150 0 140 140 280 280 200 200
Storage Lanes 1 0 1 1 1 1 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95
Frt 0.974 0.850 0.850 0.983
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1805 1974 0 1745 1801 1725 1787 1845 1759 1805 3517 0
Flt Permitted 0.524 0.663 0.950 0.950
Satd. Flow (perm) 996 1974 0 1218 1801 1725 1787 1845 1759 1805 3517 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 7 367 203 9
Link Speed (mph) 40 40 40 40
Link Distance (ft) 383 551 440 365
Travel Time (s) 6.5 9.4 7.5 6.2
Peak Hour Factor 0.89 0.89 0.89 0.92 0.92 0.92 0.98 0.98 0.98 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 0% 2% 3% 1% 3% 1% 0% 1% 0%
Adj. Flow (vph) 285 122 25 102 78 367 424 658 308 16 725 91
Shared Lane Traffic (%)
Lane Group Flow (vph) 285 147 0 102 78 367 424 658 308 16 816 0
Number of Detectors 1 2 1 2 1 1 2 1 1 2
Detector Template Left Thru Left Thru Right Left Thru Right Left Thru
Leading Detector (ft) 20 100 20 100 20 20 100 20 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 20 6 20 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm NA Free Prot NA Free Prot NA
Protected Phases 7 4 8 1 6 5 2
Permitted Phases 4 8 Free Free
Detector Phase 7 4 8 8 1 6 5 2
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 23.0 23.0 23.0 23.0 10.0 23.0 23.0 22.5
Total Split (s) 23.0 46.0 23.0 23.0 38.0 53.0 23.0 38.0
Total Split (%) 15.9% 31.7% 15.9% 15.9% 26.2% 36.6% 15.9% 26.2%
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Maximum Green (s) 18.0 41.0 18.0 18.0 33.0 48.0 18.0 33.5
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.5
Lead/Lag Lead Lag Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None Max Max Max
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
Act Effct Green (s) 37.5 37.5 14.7 14.7 123.1 33.3 48.4 123.1 18.1 33.8
Actuated g/C Ratio 0.30 0.30 0.12 0.12 1.00 0.27 0.39 1.00 0.15 0.27
v/c Ratio 0.68 0.24 0.70 0.36 0.21 0.88 0.91 0.18 0.06 0.84
Control Delay 45.8 32.8 78.9 56.5 0.3 64.2 54.1 0.2 50.7 51.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.8 32.8 78.9 56.5 0.3 64.2 54.1 0.2 50.7 51.5
LOS D C E E A E D A D D
Approach Delay 41.4 22.9 45.3 51.5
Approach LOS D C D D
Queue Length 50th (ft) 176 79 76 56 0 312 467 0 11 307
Queue Length 95th (ft) 323 162 #179 123 0 #648 #932 0 38 #550
Internal Link Dist (ft) 303 471 360 285
Turn Bay Length (ft) 150 140 140 280 280 200
Base Capacity (vph) 422 667 179 265 1725 483 725 1759 266 971
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.68 0.22 0.57 0.29 0.21 0.88 0.91 0.18 0.06 0.84

Intersection Summary
Area Type: Other
Cycle Length: 145
Actuated Cycle Length: 123.1
Natural Cycle: 145
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 42.5 Intersection LOS: D
Intersection Capacity Utilization 78.6% ICU Level of Service D
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Washington Street ( Route 53) & High Street/Grove Street
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 229 63 29 79 118 472 232 418 215 19 436 63
Future Volume (vph) 229 63 29 79 118 472 232 418 215 19 436 63
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 14 12 11 11 15 12 12 15 12 12 12
Storage Length (ft) 150 0 140 140 280 280 200 200
Storage Lanes 1 0 1 1 1 1 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95
Frt 0.952 0.850 0.850 0.981
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1752 1929 0 1694 1818 1742 1719 1845 1708 1805 3397 0
Flt Permitted 0.379 0.692 0.950 0.950
Satd. Flow (perm) 699 1929 0 1234 1818 1742 1719 1845 1708 1805 3397 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 20 562 192 11
Link Speed (mph) 40 40 40 40
Link Distance (ft) 383 551 440 365
Travel Time (s) 6.5 9.4 7.5 6.2
Peak Hour Factor 0.91 0.91 0.91 0.84 0.84 0.84 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 3% 0% 0% 3% 1% 2% 5% 3% 4% 0% 4% 6%
Adj. Flow (vph) 252 69 32 94 140 562 252 454 234 21 474 68
Shared Lane Traffic (%)
Lane Group Flow (vph) 252 101 0 94 140 562 252 454 234 21 542 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 0.92 1.00 1.04 1.04 0.88 1.00 1.00 0.88 1.00 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type pm+pt NA Perm NA Free Prot NA Free Prot NA
Protected Phases 7 4 8 1 6 5 2
Permitted Phases 4 8 Free Free
Detector Phase 7 4 8 8 1 6 5 2
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 23.0 23.0 23.0 23.0 10.0 23.0 23.0 22.5
Total Split (s) 23.0 46.0 23.0 23.0 28.0 33.0 23.0 28.0
Total Split (%) 18.4% 36.8% 18.4% 18.4% 22.4% 26.4% 18.4% 22.4%
Maximum Green (s) 18.0 41.0 18.0 18.0 23.0 28.0 18.0 23.5
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.5
Lead/Lag Lead Lag Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Recall Mode None None None None None Max Max Max
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
Act Effct Green (s) 34.4 34.4 12.7 12.7 100.0 19.1 28.4 100.0 18.3 28.1
Actuated g/C Ratio 0.34 0.34 0.13 0.13 1.00 0.19 0.28 1.00 0.18 0.28
v/c Ratio 0.61 0.15 0.60 0.61 0.32 0.77 0.87 0.14 0.06 0.56
Control Delay 33.1 19.8 59.8 54.6 0.5 56.0 53.9 0.2 39.8 36.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.1 19.8 59.8 54.6 0.5 56.0 53.9 0.2 39.8 36.1
LOS C B E D A E D A D D
Approach Delay 29.3 17.0 41.1 36.2
Approach LOS C B D D
Queue Length 50th (ft) 112 32 55 82 0 146 262 0 11 147
Queue Length 95th (ft) 240 89 121 162 0 #328 #624 0 40 #305
Internal Link Dist (ft) 303 471 360 285
Turn Bay Length (ft) 150 140 140 280 280 200
Base Capacity (vph) 432 814 225 332 1742 401 524 1708 329 962
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.58 0.12 0.42 0.42 0.32 0.63 0.87 0.14 0.06 0.56

Intersection Summary
Area Type: Other
Cycle Length: 125
Actuated Cycle Length: 100
Natural Cycle: 125
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.87
Intersection Signal Delay: 31.3 Intersection LOS: C
Intersection Capacity Utilization 58.4% ICU Level of Service B
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Washington Street ( Route 53) & High Street/Grove Street
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 272 117 27 104 77 362 446 699 324 16 725 93
Future Volume (vph) 272 117 27 104 77 362 446 699 324 16 725 93
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 14 12 11 11 15 12 12 15 12 12 12
Storage Length (ft) 150 0 140 140 280 280 200 200
Storage Lanes 1 0 1 1 1 1 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95
Frt 0.972 0.850 0.850 0.983
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1805 1970 0 1745 1801 1725 1787 1845 1759 1805 3517 0
Flt Permitted 0.516 0.655 0.950 0.950
Satd. Flow (perm) 980 1970 0 1203 1801 1725 1787 1845 1759 1805 3517 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 8 393 203 9
Link Speed (mph) 40 40 40 40
Link Distance (ft) 383 551 440 365
Travel Time (s) 6.5 9.4 7.5 6.2
Peak Hour Factor 0.89 0.89 0.89 0.92 0.92 0.92 0.98 0.98 0.98 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 0% 2% 3% 1% 3% 1% 0% 1% 0%
Adj. Flow (vph) 306 131 30 113 84 393 455 713 331 17 788 101
Shared Lane Traffic (%)
Lane Group Flow (vph) 306 161 0 113 84 393 455 713 331 17 889 0
Number of Detectors 1 2 1 2 1 1 2 1 1 2
Detector Template Left Thru Left Thru Right Left Thru Right Left Thru
Leading Detector (ft) 20 100 20 100 20 20 100 20 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 20 6 20 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm NA Free Prot NA Free Prot NA
Protected Phases 7 4 8 1 6 5 2
Permitted Phases 4 8 Free Free
Detector Phase 7 4 8 8 1 6 5 2
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 23.0 23.0 23.0 23.0 10.0 23.0 23.0 22.5
Total Split (s) 23.0 46.0 23.0 23.0 38.0 53.0 23.0 38.0
Total Split (%) 15.9% 31.7% 15.9% 15.9% 26.2% 36.6% 15.9% 26.2%
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Maximum Green (s) 18.0 41.0 18.0 18.0 33.0 48.0 18.0 33.5
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.5
Lead/Lag Lead Lag Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None Max Max Max
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
Act Effct Green (s) 38.9 38.9 15.7 15.7 124.4 33.2 48.3 124.4 18.1 33.7
Actuated g/C Ratio 0.31 0.31 0.13 0.13 1.00 0.27 0.39 1.00 0.15 0.27
v/c Ratio 0.72 0.26 0.74 0.37 0.23 0.95 1.00 0.19 0.06 0.93
Control Delay 47.4 32.8 81.6 56.2 0.3 76.9 71.2 0.2 50.8 60.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.4 32.8 81.6 56.2 0.3 76.9 71.2 0.2 50.8 60.2
LOS D C F E A E E A D E
Approach Delay 42.4 23.8 57.3 60.0
Approach LOS D C E E
Queue Length 50th (ft) 192 87 85 60 0 350 546 0 12 353
Queue Length 95th (ft) #375 176 #206 131 0 #712 #1045 0 40 #628
Internal Link Dist (ft) 303 471 360 285
Turn Bay Length (ft) 150 140 140 280 280 200
Base Capacity (vph) 426 659 175 262 1725 477 716 1759 263 960
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.72 0.24 0.65 0.32 0.23 0.95 1.00 0.19 0.06 0.93

Intersection Summary
Area Type: Other
Cycle Length: 145
Actuated Cycle Length: 124.4
Natural Cycle: 145
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.00
Intersection Signal Delay: 50.3 Intersection LOS: D
Intersection Capacity Utilization 83.2% ICU Level of Service E
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Washington Street ( Route 53) & High Street/Grove Street
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 242 65 31 79 119 472 232 418 217 20 436 63
Future Volume (vph) 242 65 31 79 119 472 232 418 217 20 436 63
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 14 12 11 11 15 12 12 15 12 12 12
Storage Length (ft) 150 0 140 140 280 280 200 200
Storage Lanes 1 0 1 1 1 1 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95
Frt 0.951 0.850 0.850 0.981
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1752 1927 0 1694 1818 1742 1719 1845 1708 1805 3397 0
Flt Permitted 0.375 0.689 0.950 0.950
Satd. Flow (perm) 692 1927 0 1229 1818 1742 1719 1845 1708 1805 3397 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 21 562 192 11
Link Speed (mph) 40 40 40 40
Link Distance (ft) 383 551 440 365
Travel Time (s) 6.5 9.4 7.5 6.2
Peak Hour Factor 0.91 0.91 0.91 0.84 0.84 0.84 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 3% 0% 0% 3% 1% 2% 5% 3% 4% 0% 4% 6%
Adj. Flow (vph) 266 71 34 94 142 562 252 454 236 22 474 68
Shared Lane Traffic (%)
Lane Group Flow (vph) 266 105 0 94 142 562 252 454 236 22 542 0
Number of Detectors 1 2 1 2 1 1 2 1 1 2
Detector Template Left Thru Left Thru Right Left Thru Right Left Thru
Leading Detector (ft) 20 100 20 100 20 20 100 20 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 20 6 20 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm NA Free Prot NA Free Prot NA
Protected Phases 7 4 8 1 6 5 2
Permitted Phases 4 8 Free Free
Detector Phase 7 4 8 8 1 6 5 2
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 23.0 23.0 23.0 23.0 10.0 23.0 23.0 22.5
Total Split (s) 23.0 46.0 23.0 23.0 28.0 33.0 23.0 28.0
Total Split (%) 18.4% 36.8% 18.4% 18.4% 22.4% 26.4% 18.4% 22.4%
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Maximum Green (s) 18.0 41.0 18.0 18.0 23.0 28.0 18.0 23.5
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.5
Lead/Lag Lead Lag Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None Max Max Max
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
Act Effct Green (s) 34.8 34.8 12.8 12.8 100.4 19.1 28.4 100.4 18.3 28.1
Actuated g/C Ratio 0.35 0.35 0.13 0.13 1.00 0.19 0.28 1.00 0.18 0.28
v/c Ratio 0.64 0.15 0.60 0.61 0.32 0.77 0.87 0.14 0.07 0.57
Control Delay 34.2 19.6 60.0 55.0 0.5 56.2 54.4 0.2 39.8 36.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.2 19.6 60.0 55.0 0.5 56.2 54.4 0.2 39.8 36.3
LOS C B E E A E D A D D
Approach Delay 30.1 17.2 41.3 36.4
Approach LOS C B D D
Queue Length 50th (ft) 120 34 55 84 0 146 263 0 11 147
Queue Length 95th (ft) 253 91 121 164 0 #328 #624 0 41 #305
Internal Link Dist (ft) 303 471 360 285
Turn Bay Length (ft) 150 140 140 280 280 200
Base Capacity (vph) 432 811 223 330 1742 399 522 1708 328 957
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.62 0.13 0.42 0.43 0.32 0.63 0.87 0.14 0.07 0.57

Intersection Summary
Area Type: Other
Cycle Length: 125
Actuated Cycle Length: 100.4
Natural Cycle: 125
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.87
Intersection Signal Delay: 31.5 Intersection LOS: C
Intersection Capacity Utilization 59.1% ICU Level of Service B
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Washington Street ( Route 53) & High Street/Grove Street
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Traffic Volume (vph) 279 118 28 104 79 362 446 699 338 18 725 93
Future Volume (vph) 279 118 28 104 79 362 446 699 338 18 725 93
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 14 12 11 11 15 12 12 15 12 12 12
Storage Length (ft) 150 0 140 140 280 280 200 200
Storage Lanes 1 0 1 1 1 1 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95
Frt 0.972 0.850 0.850 0.983
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1805 1970 0 1745 1801 1725 1787 1845 1759 1805 3517 0
Flt Permitted 0.511 0.653 0.950 0.950
Satd. Flow (perm) 971 1970 0 1199 1801 1725 1787 1845 1759 1805 3517 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 8 393 203 9
Link Speed (mph) 40 40 40 40
Link Distance (ft) 383 551 440 365
Travel Time (s) 6.5 9.4 7.5 6.2
Peak Hour Factor 0.89 0.89 0.89 0.92 0.92 0.92 0.98 0.98 0.98 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 0% 0% 2% 3% 1% 3% 1% 0% 1% 0%
Adj. Flow (vph) 313 133 31 113 86 393 455 713 345 20 788 101
Shared Lane Traffic (%)
Lane Group Flow (vph) 313 164 0 113 86 393 455 713 345 20 889 0
Number of Detectors 1 2 1 2 1 1 2 1 1 2
Detector Template Left Thru Left Thru Right Left Thru Right Left Thru
Leading Detector (ft) 20 100 20 100 20 20 100 20 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 20 6 20 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm NA Free Prot NA Free Prot NA
Protected Phases 7 4 8 1 6 5 2
Permitted Phases 4 8 Free Free
Detector Phase 7 4 8 8 1 6 5 2
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 23.0 23.0 23.0 23.0 10.0 23.0 23.0 22.5
Total Split (s) 23.0 46.0 23.0 23.0 38.0 53.0 23.0 38.0
Total Split (%) 15.9% 31.7% 15.9% 15.9% 26.2% 36.6% 15.9% 26.2%
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Maximum Green (s) 18.0 41.0 18.0 18.0 33.0 48.0 18.0 33.5
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.5
Lead/Lag Lead Lag Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None Max Max Max
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
Act Effct Green (s) 38.9 38.9 15.8 15.8 124.4 33.2 48.3 124.4 18.1 33.7
Actuated g/C Ratio 0.31 0.31 0.13 0.13 1.00 0.27 0.39 1.00 0.15 0.27
v/c Ratio 0.74 0.26 0.75 0.38 0.23 0.95 1.00 0.20 0.08 0.93
Control Delay 48.4 32.9 81.9 56.4 0.3 77.1 71.3 0.2 50.9 60.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.4 32.9 81.9 56.4 0.3 77.1 71.3 0.2 50.9 60.3
LOS D C F E A E E A D E
Approach Delay 43.1 24.0 56.8 60.1
Approach LOS D C E E
Queue Length 50th (ft) 197 88 85 62 0 351 547 0 14 353
Queue Length 95th (ft) #395 179 #207 134 0 #712 #1045 0 44 #628
Internal Link Dist (ft) 303 471 360 285
Turn Bay Length (ft) 150 140 140 280 280 200
Base Capacity (vph) 425 658 174 262 1725 477 716 1759 262 959
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.74 0.25 0.65 0.33 0.23 0.95 1.00 0.20 0.08 0.93

Intersection Summary
Area Type: Other
Cycle Length: 145
Actuated Cycle Length: 124.4
Natural Cycle: 145
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.00
Intersection Signal Delay: 50.2 Intersection LOS: D
Intersection Capacity Utilization 83.6% ICU Level of Service E
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Washington Street ( Route 53) & High Street/Grove Street



High Street at Private driveway (Washington square Condominium Complex) 



04/08/2021

S:\Jobs\8890\10 - Analysis\1 - 2021 EX AM.syn Synchro 10 Report
Page 3

Intersection
Int Delay, s/veh 0.6

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 4 5 22 295 292 37
Future Vol, veh/h 4 5 22 295 292 37
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 45 45 82 82 93 94
Heavy Vehicles, % 0 0 0 1 2 0
Mvmt Flow 9 11 27 360 314 39

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 748 334 353 0 - 0
          Stage 1 334 - - - - -
          Stage 2 414 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 383 712 1217 - - -
          Stage 1 730 - - - - -
          Stage 2 671 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 372 712 1217 - - -
Mov Cap-2 Maneuver 372 - - - - -
          Stage 1 710 - - - - -
          Stage 2 671 - - - - -

Approach EB NB SB
HCM Control Delay, s 12.4 0.6 0
HCM LOS B

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1217 - 506 - -
HCM Lane V/C Ratio 0.022 - 0.04 - -
HCM Control Delay (s) 8 0 12.4 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0.1 - 0.1 - -
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Intersection
Int Delay, s/veh 1.8

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 61 24 6 324 371 18
Future Vol, veh/h 61 24 6 324 371 18
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 89 89 76 76 87 87
Heavy Vehicles, % 0 0 0 0 1 0
Mvmt Flow 69 27 8 426 426 21

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 879 437 447 0 - 0
          Stage 1 437 - - - - -
          Stage 2 442 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 321 624 1124 - - -
          Stage 1 655 - - - - -
          Stage 2 652 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 318 624 1124 - - -
Mov Cap-2 Maneuver 318 - - - - -
          Stage 1 649 - - - - -
          Stage 2 652 - - - - -

Approach EB NB SB
HCM Control Delay, s 18.1 0.1 0
HCM LOS C

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1124 - 369 - -
HCM Lane V/C Ratio 0.007 - 0.259 - -
HCM Control Delay (s) 8.2 0 18.1 - -
HCM Lane LOS A A C - -
HCM 95th %tile Q(veh) 0 - 1 - -
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Intersection
Int Delay, s/veh 0.6

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 4 5 22 317 314 38
Future Vol, veh/h 4 5 22 317 314 38
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 45 45 82 82 93 94
Heavy Vehicles, % 0 0 0 1 2 0
Mvmt Flow 9 11 27 387 338 40

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 799 358 378 0 - 0
          Stage 1 358 - - - - -
          Stage 2 441 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 357 691 1192 - - -
          Stage 1 712 - - - - -
          Stage 2 653 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 347 691 1192 - - -
Mov Cap-2 Maneuver 347 - - - - -
          Stage 1 691 - - - - -
          Stage 2 653 - - - - -

Approach EB NB SB
HCM Control Delay, s 12.8 0.5 0
HCM LOS B

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1192 - 480 - -
HCM Lane V/C Ratio 0.023 - 0.042 - -
HCM Control Delay (s) 8.1 0 12.8 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0.1 - 0.1 - -
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Intersection
Int Delay, s/veh 1.9

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 61 24 6 355 399 18
Future Vol, veh/h 61 24 6 355 399 18
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 89 89 76 76 87 87
Heavy Vehicles, % 0 0 0 0 1 0
Mvmt Flow 69 27 8 467 459 21

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 953 470 480 0 - 0
          Stage 1 470 - - - - -
          Stage 2 483 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 290 598 1093 - - -
          Stage 1 633 - - - - -
          Stage 2 625 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 287 598 1093 - - -
Mov Cap-2 Maneuver 287 - - - - -
          Stage 1 627 - - - - -
          Stage 2 625 - - - - -

Approach EB NB SB
HCM Control Delay, s 19.9 0.1 0
HCM LOS C

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1093 - 336 - -
HCM Lane V/C Ratio 0.007 - 0.284 - -
HCM Control Delay (s) 8.3 0 19.9 - -
HCM Lane LOS A A C - -
HCM 95th %tile Q(veh) 0 - 1.1 - -
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Intersection
Int Delay, s/veh 0.6

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 4 5 22 334 318 38
Future Vol, veh/h 4 5 22 334 318 38
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 45 45 82 82 93 94
Heavy Vehicles, % 0 0 0 1 2 0
Mvmt Flow 9 11 27 407 342 40

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 823 362 382 0 - 0
          Stage 1 362 - - - - -
          Stage 2 461 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 346 687 1188 - - -
          Stage 1 709 - - - - -
          Stage 2 639 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 336 687 1188 - - -
Mov Cap-2 Maneuver 336 - - - - -
          Stage 1 688 - - - - -
          Stage 2 639 - - - - -

Approach EB NB SB
HCM Control Delay, s 13 0.5 0
HCM LOS B

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1188 - 469 - -
HCM Lane V/C Ratio 0.023 - 0.043 - -
HCM Control Delay (s) 8.1 0 13 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0.1 - 0.1 - -
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Intersection
Int Delay, s/veh 1.9

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 61 24 6 364 417 18
Future Vol, veh/h 61 24 6 364 417 18
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 89 89 76 76 87 87
Heavy Vehicles, % 0 0 0 0 1 0
Mvmt Flow 69 27 8 479 479 21

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 985 490 500 0 - 0
          Stage 1 490 - - - - -
          Stage 2 495 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 277 582 1075 - - -
          Stage 1 620 - - - - -
          Stage 2 617 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 274 582 1075 - - -
Mov Cap-2 Maneuver 274 - - - - -
          Stage 1 614 - - - - -
          Stage 2 617 - - - - -

Approach EB NB SB
HCM Control Delay, s 20.8 0.1 0
HCM LOS C

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1075 - 322 - -
HCM Lane V/C Ratio 0.007 - 0.297 - -
HCM Control Delay (s) 8.4 0 20.8 - -
HCM Lane LOS A A C - -
HCM 95th %tile Q(veh) 0 - 1.2 - -



High Street at Oak Street 



04/08/2021

S:\Jobs\8890\10 - Analysis\1 - 2021 EX AM.syn Synchro 10 Report
Page 2

Intersection
Int Delay, s/veh 5.5

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 110 13 282 68 4 274
Future Vol, veh/h 110 13 282 68 4 274
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 59 59 63 63 94 94
Heavy Vehicles, % 6 0 1 3 50 1
Mvmt Flow 186 22 448 108 4 291

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 801 502 0 0 556 0
          Stage 1 502 - - - - -
          Stage 2 299 - - - - -
Critical Hdwy 6.46 6.2 - - 4.6 -
Critical Hdwy Stg 1 5.46 - - - - -
Critical Hdwy Stg 2 5.46 - - - - -
Follow-up Hdwy 3.554 3.3 - - 2.65 -
Pot Cap-1 Maneuver 348 573 - - 814 -
          Stage 1 600 - - - - -
          Stage 2 743 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 346 573 - - 814 -
Mov Cap-2 Maneuver 346 - - - - -
          Stage 1 600 - - - - -
          Stage 2 739 - - - - -

Approach WB NB SB
HCM Control Delay, s 27.7 0 0.1
HCM LOS D

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 361 814 -
HCM Lane V/C Ratio - - 0.577 0.005 -
HCM Control Delay (s) - - 27.7 9.4 0
HCM Lane LOS - - D A A
HCM 95th %tile Q(veh) - - 3.5 0 -
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Intersection
Int Delay, s/veh 1.8

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 43 11 282 21 21 319
Future Vol, veh/h 43 11 282 21 21 319
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 66 66 80 80 82 82
Heavy Vehicles, % 0 0 0 0 0 1
Mvmt Flow 65 17 353 26 26 389

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 807 366 0 0 379 0
          Stage 1 366 - - - - -
          Stage 2 441 - - - - -
Critical Hdwy 6.4 6.2 - - 4.1 -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 - - 2.2 -
Pot Cap-1 Maneuver 354 684 - - 1191 -
          Stage 1 706 - - - - -
          Stage 2 653 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 344 684 - - 1191 -
Mov Cap-2 Maneuver 344 - - - - -
          Stage 1 706 - - - - -
          Stage 2 635 - - - - -

Approach WB NB SB
HCM Control Delay, s 16.9 0 0.5
HCM LOS C

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 383 1191 -
HCM Lane V/C Ratio - - 0.214 0.022 -
HCM Control Delay (s) - - 16.9 8.1 0
HCM Lane LOS - - C A A
HCM 95th %tile Q(veh) - - 0.8 0.1 -
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Intersection
Int Delay, s/veh 6.9

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 118 14 303 73 4 294
Future Vol, veh/h 118 14 303 73 4 294
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 59 59 63 63 94 94
Heavy Vehicles, % 6 0 1 3 50 1
Mvmt Flow 200 24 481 116 4 313

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 860 539 0 0 597 0
          Stage 1 539 - - - - -
          Stage 2 321 - - - - -
Critical Hdwy 6.46 6.2 - - 4.6 -
Critical Hdwy Stg 1 5.46 - - - - -
Critical Hdwy Stg 2 5.46 - - - - -
Follow-up Hdwy 3.554 3.3 - - 2.65 -
Pot Cap-1 Maneuver 321 546 - - 783 -
          Stage 1 577 - - - - -
          Stage 2 726 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 319 546 - - 783 -
Mov Cap-2 Maneuver 319 - - - - -
          Stage 1 577 - - - - -
          Stage 2 722 - - - - -

Approach WB NB SB
HCM Control Delay, s 35.1 0 0.1
HCM LOS E

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 334 783 -
HCM Lane V/C Ratio - - 0.67 0.005 -
HCM Control Delay (s) - - 35.1 9.6 0
HCM Lane LOS - - E A A
HCM 95th %tile Q(veh) - - 4.6 0 -
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Intersection
Int Delay, s/veh 2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 46 12 305 23 23 342
Future Vol, veh/h 46 12 305 23 23 342
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 66 66 80 80 82 82
Heavy Vehicles, % 0 0 0 0 0 1
Mvmt Flow 70 18 381 29 28 417

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 869 396 0 0 410 0
          Stage 1 396 - - - - -
          Stage 2 473 - - - - -
Critical Hdwy 6.4 6.2 - - 4.1 -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 - - 2.2 -
Pot Cap-1 Maneuver 325 658 - - 1160 -
          Stage 1 684 - - - - -
          Stage 2 631 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 315 658 - - 1160 -
Mov Cap-2 Maneuver 315 - - - - -
          Stage 1 684 - - - - -
          Stage 2 611 - - - - -

Approach WB NB SB
HCM Control Delay, s 18.5 0 0.5
HCM LOS C

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 353 1160 -
HCM Lane V/C Ratio - - 0.249 0.024 -
HCM Control Delay (s) - - 18.5 8.2 0
HCM Lane LOS - - C A A
HCM 95th %tile Q(veh) - - 1 0.1 -
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Intersection
Int Delay, s/veh 7.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 118 14 305 73 5 297
Future Vol, veh/h 118 14 305 73 5 297
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 59 59 63 63 94 94
Heavy Vehicles, % 6 0 1 3 50 1
Mvmt Flow 200 24 484 116 5 316

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 868 542 0 0 600 0
          Stage 1 542 - - - - -
          Stage 2 326 - - - - -
Critical Hdwy 6.46 6.2 - - 4.6 -
Critical Hdwy Stg 1 5.46 - - - - -
Critical Hdwy Stg 2 5.46 - - - - -
Follow-up Hdwy 3.554 3.3 - - 2.65 -
Pot Cap-1 Maneuver 318 544 - - 781 -
          Stage 1 575 - - - - -
          Stage 2 723 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 315 544 - - 781 -
Mov Cap-2 Maneuver 315 - - - - -
          Stage 1 575 - - - - -
          Stage 2 717 - - - - -

Approach WB NB SB
HCM Control Delay, s 36.1 0 0.2
HCM LOS E

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 330 781 -
HCM Lane V/C Ratio - - 0.678 0.007 -
HCM Control Delay (s) - - 36.1 9.6 0
HCM Lane LOS - - E A A
HCM 95th %tile Q(veh) - - 4.7 0 -
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Intersection
Int Delay, s/veh 2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 46 13 308 23 24 345
Future Vol, veh/h 46 13 308 23 24 345
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 66 66 80 80 82 82
Heavy Vehicles, % 0 0 0 0 0 1
Mvmt Flow 70 20 385 29 29 421

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 879 400 0 0 414 0
          Stage 1 400 - - - - -
          Stage 2 479 - - - - -
Critical Hdwy 6.4 6.2 - - 4.1 -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 - - 2.2 -
Pot Cap-1 Maneuver 321 654 - - 1156 -
          Stage 1 681 - - - - -
          Stage 2 627 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 310 654 - - 1156 -
Mov Cap-2 Maneuver 310 - - - - -
          Stage 1 681 - - - - -
          Stage 2 606 - - - - -

Approach WB NB SB
HCM Control Delay, s 18.7 0 0.5
HCM LOS C

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 351 1156 -
HCM Lane V/C Ratio - - 0.255 0.025 -
HCM Control Delay (s) - - 18.7 8.2 0
HCM Lane LOS - - C A A
HCM 95th %tile Q(veh) - - 1 0.1 -



Washington Street (Route 53) at Oak Street  
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Intersection
Int Delay, s/veh 4.9

Movement EBL EBR SET SER NWL NWT
Lane Configurations
Traffic Vol, veh/h 23 70 452 21 83 467
Future Vol, veh/h 23 70 452 21 83 467
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 48 48 87 87 89 89
Heavy Vehicles, % 17 5 5 0 12 4
Mvmt Flow 48 146 520 24 93 525

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1243 532 0 0 544 0
          Stage 1 532 - - - - -
          Stage 2 711 - - - - -
Critical Hdwy 6.57 6.25 - - 4.22 -
Critical Hdwy Stg 1 5.57 - - - - -
Critical Hdwy Stg 2 5.57 - - - - -
Follow-up Hdwy 3.653 3.345 - - 2.308 -
Pot Cap-1 Maneuver 179 542 - - 976 -
          Stage 1 560 - - - - -
          Stage 2 460 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 155 542 - - 976 -
Mov Cap-2 Maneuver 155 - - - - -
          Stage 1 560 - - - - -
          Stage 2 398 - - - - -

Approach EB SE NW
HCM Control Delay, s 29.5 0 1.4
HCM LOS D

Minor Lane/Major Mvmt NWL NWT EBLn1 SET SER
Capacity (veh/h) 976 - 335 - -
HCM Lane V/C Ratio 0.096 - 0.578 - -
HCM Control Delay (s) 9.1 0 29.5 - -
HCM Lane LOS A A D - -
HCM 95th %tile Q(veh) 0.3 - 3.4 - -
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Intersection
Int Delay, s/veh 1.4

Movement EBL EBR SET SER NWL NWT
Lane Configurations
Traffic Vol, veh/h 8 35 651 43 44 755
Future Vol, veh/h 8 35 651 43 44 755
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 57 57 91 91 86 86
Heavy Vehicles, % 0 0 2 5 0 0
Mvmt Flow 14 61 715 47 51 878

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1719 739 0 0 762 0
          Stage 1 739 - - - - -
          Stage 2 980 - - - - -
Critical Hdwy 6.4 6.2 - - 4.1 -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 - - 2.2 -
Pot Cap-1 Maneuver 100 421 - - 859 -
          Stage 1 476 - - - - -
          Stage 2 367 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 88 421 - - 859 -
Mov Cap-2 Maneuver 88 - - - - -
          Stage 1 476 - - - - -
          Stage 2 324 - - - - -

Approach EB SE NW
HCM Control Delay, s 25.9 0 0.5
HCM LOS D

Minor Lane/Major Mvmt NWL NWT EBLn1 SET SER
Capacity (veh/h) 859 - 247 - -
HCM Lane V/C Ratio 0.06 - 0.305 - -
HCM Control Delay (s) 9.5 0 25.9 - -
HCM Lane LOS A A D - -
HCM 95th %tile Q(veh) 0.2 - 1.2 - -
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Intersection
Int Delay, s/veh 6.5

Movement EBL EBR SET SER NWL NWT
Lane Configurations
Traffic Vol, veh/h 25 75 489 23 89 507
Future Vol, veh/h 25 75 489 23 89 507
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 48 48 87 87 89 89
Heavy Vehicles, % 17 5 5 0 12 4
Mvmt Flow 52 156 562 26 100 570

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1345 575 0 0 588 0
          Stage 1 575 - - - - -
          Stage 2 770 - - - - -
Critical Hdwy 6.57 6.25 - - 4.22 -
Critical Hdwy Stg 1 5.57 - - - - -
Critical Hdwy Stg 2 5.57 - - - - -
Follow-up Hdwy 3.653 3.345 - - 2.308 -
Pot Cap-1 Maneuver 155 512 - - 940 -
          Stage 1 534 - - - - -
          Stage 2 431 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 131 512 - - 940 -
Mov Cap-2 Maneuver 131 - - - - -
          Stage 1 534 - - - - -
          Stage 2 364 - - - - -

Approach EB SE NW
HCM Control Delay, s 41.6 0 1.4
HCM LOS E

Minor Lane/Major Mvmt NWL NWT EBLn1 SET SER
Capacity (veh/h) 940 - 296 - -
HCM Lane V/C Ratio 0.106 - 0.704 - -
HCM Control Delay (s) 9.3 0 41.6 - -
HCM Lane LOS A A E - -
HCM 95th %tile Q(veh) 0.4 - 4.9 - -
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Intersection
Int Delay, s/veh 1.7

Movement EBL EBR SET SER NWL NWT
Lane Configurations
Traffic Vol, veh/h 9 38 708 46 47 819
Future Vol, veh/h 9 38 708 46 47 819
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 57 57 91 91 86 86
Heavy Vehicles, % 0 0 2 5 0 0
Mvmt Flow 16 67 778 51 55 952

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1866 804 0 0 829 0
          Stage 1 804 - - - - -
          Stage 2 1062 - - - - -
Critical Hdwy 6.4 6.2 - - 4.1 -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 - - 2.2 -
Pot Cap-1 Maneuver 81 386 - - 811 -
          Stage 1 444 - - - - -
          Stage 2 335 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 69 386 - - 811 -
Mov Cap-2 Maneuver 69 - - - - -
          Stage 1 444 - - - - -
          Stage 2 287 - - - - -

Approach EB SE NW
HCM Control Delay, s 33.9 0 0.5
HCM LOS D

Minor Lane/Major Mvmt NWL NWT EBLn1 SET SER
Capacity (veh/h) 811 - 205 - -
HCM Lane V/C Ratio 0.067 - 0.402 - -
HCM Control Delay (s) 9.8 0 33.9 - -
HCM Lane LOS A A D - -
HCM 95th %tile Q(veh) 0.2 - 1.8 - -
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Intersection
Int Delay, s/veh 6.7

Movement EBL EBR SET SER NWL NWT
Lane Configurations
Traffic Vol, veh/h 25 76 491 23 89 508
Future Vol, veh/h 25 76 491 23 89 508
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 48 48 87 87 89 89
Heavy Vehicles, % 17 5 5 0 12 4
Mvmt Flow 52 158 564 26 100 571

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1348 577 0 0 590 0
          Stage 1 577 - - - - -
          Stage 2 771 - - - - -
Critical Hdwy 6.57 6.25 - - 4.22 -
Critical Hdwy Stg 1 5.57 - - - - -
Critical Hdwy Stg 2 5.57 - - - - -
Follow-up Hdwy 3.653 3.345 - - 2.308 -
Pot Cap-1 Maneuver 154 511 - - 938 -
          Stage 1 533 - - - - -
          Stage 2 431 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 130 511 - - 938 -
Mov Cap-2 Maneuver 130 - - - - -
          Stage 1 533 - - - - -
          Stage 2 364 - - - - -

Approach EB SE NW
HCM Control Delay, s 42.2 0 1.4
HCM LOS E

Minor Lane/Major Mvmt NWL NWT EBLn1 SET SER
Capacity (veh/h) 938 - 296 - -
HCM Lane V/C Ratio 0.107 - 0.711 - -
HCM Control Delay (s) 9.3 0 42.2 - -
HCM Lane LOS A A E - -
HCM 95th %tile Q(veh) 0.4 - 5 - -



04/08/2021

S:\Jobs\8890\10 - Analysis\6 - 2028 B PM.syn Synchro 10 Report
Page 1

Intersection
Int Delay, s/veh 1.8

Movement EBL EBR SET SER NWL NWT
Lane Configurations
Traffic Vol, veh/h 9 39 709 46 48 821
Future Vol, veh/h 9 39 709 46 48 821
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 57 57 91 91 86 86
Heavy Vehicles, % 0 0 2 5 0 0
Mvmt Flow 16 68 779 51 56 955

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1872 805 0 0 830 0
          Stage 1 805 - - - - -
          Stage 2 1067 - - - - -
Critical Hdwy 6.4 6.2 - - 4.1 -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 - - 2.2 -
Pot Cap-1 Maneuver 80 386 - - 811 -
          Stage 1 443 - - - - -
          Stage 2 334 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 68 386 - - 811 -
Mov Cap-2 Maneuver 68 - - - - -
          Stage 1 443 - - - - -
          Stage 2 285 - - - - -

Approach EB SE NW
HCM Control Delay, s 34.1 0 0.5
HCM LOS D

Minor Lane/Major Mvmt NWL NWT EBLn1 SET SER
Capacity (veh/h) 811 - 206 - -
HCM Lane V/C Ratio 0.069 - 0.409 - -
HCM Control Delay (s) 9.8 0 34.1 - -
HCM Lane LOS A A D - -
HCM 95th %tile Q(veh) 0.2 - 1.9 - -



 
High Street at Site Drive A  
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Intersection
Int Delay, s/veh 0.2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 9 2 1 347 321 2
Future Vol, veh/h 9 2 1 347 321 2
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 10 2 1 377 349 2

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 729 350 351 0 - 0
          Stage 1 350 - - - - -
          Stage 2 379 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 390 693 1208 - - -
          Stage 1 713 - - - - -
          Stage 2 692 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 390 693 1208 - - -
Mov Cap-2 Maneuver 390 - - - - -
          Stage 1 712 - - - - -
          Stage 2 692 - - - - -

Approach EB NB SB
HCM Control Delay, s 13.7 0 0
HCM LOS B

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1208 - 424 - -
HCM Lane V/C Ratio 0.001 - 0.028 - -
HCM Control Delay (s) 8 0 13.7 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0 - 0.1 - -
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Intersection
Int Delay, s/veh 0.1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 2 2 365 432 9
Future Vol, veh/h 5 2 2 365 432 9
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 5 2 2 397 470 10

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 876 475 480 0 - 0
          Stage 1 475 - - - - -
          Stage 2 401 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 319 590 1082 - - -
          Stage 1 626 - - - - -
          Stage 2 676 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 318 590 1082 - - -
Mov Cap-2 Maneuver 318 - - - - -
          Stage 1 625 - - - - -
          Stage 2 676 - - - - -

Approach EB NB SB
HCM Control Delay, s 15 0 0
HCM LOS C

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1082 - 366 - -
HCM Lane V/C Ratio 0.002 - 0.021 - -
HCM Control Delay (s) 8.3 0 15 - -
HCM Lane LOS A A C - -
HCM 95th %tile Q(veh) 0 - 0.1 - -



High Street at Site Drive B 
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Intersection
Int Delay, s/veh 0.2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 8 2 1 340 321 2
Future Vol, veh/h 8 2 1 340 321 2
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 9 2 1 370 349 2

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 722 350 351 0 - 0
          Stage 1 350 - - - - -
          Stage 2 372 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 394 693 1208 - - -
          Stage 1 713 - - - - -
          Stage 2 697 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 394 693 1208 - - -
Mov Cap-2 Maneuver 394 - - - - -
          Stage 1 712 - - - - -
          Stage 2 697 - - - - -

Approach EB NB SB
HCM Control Delay, s 13.6 0 0
HCM LOS B

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1208 - 431 - -
HCM Lane V/C Ratio 0.001 - 0.025 - -
HCM Control Delay (s) 8 0 13.6 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0 - 0.1 - -
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Intersection
Int Delay, s/veh 0.1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 4 2 2 363 425 9
Future Vol, veh/h 4 2 2 363 425 9
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 4 2 2 395 462 10

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 866 467 472 0 - 0
          Stage 1 467 - - - - -
          Stage 2 399 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 324 596 1090 - - -
          Stage 1 631 - - - - -
          Stage 2 678 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 323 596 1090 - - -
Mov Cap-2 Maneuver 323 - - - - -
          Stage 1 630 - - - - -
          Stage 2 678 - - - - -

Approach EB NB SB
HCM Control Delay, s 14.6 0 0
HCM LOS B

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1090 - 381 - -
HCM Lane V/C Ratio 0.002 - 0.017 - -
HCM Control Delay (s) 8.3 0 14.6 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0 - 0.1 - -
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Drainage Calculations  
 

 
 
 
 

 Existing Conditions Model 
 Proposed Conditions Model 
 Supplemental Drainage Calculations 

o Groundwater Recharge Volume 
o Infiltration System Drawdown 
o Water Quality Volume 
o TSS Removal Rate 
o Closed Drainage System Sizing 

 Soil Testing Results 
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=31,032 sf   22.63% Impervious   Runoff Depth=0.21"Subcatchment 1S: S-1
   Flow Length=108'   Tc=6.0 min   CN=52   Runoff=0.05 cfs  0.012 af

Runoff Area=104,202 sf   4.21% Impervious   Runoff Depth=0.00"Subcatchment 2S: S-1
   Flow Length=332'   Tc=18.7 min   CN=37   Runoff=0.00 cfs  0.000 af

Runoff Area=34,108 sf   2.91% Impervious   Runoff Depth=0.00"Subcatchment 3S: S-1
   Flow Length=265'   Tc=18.7 min   CN=33   Runoff=0.00 cfs  0.000 af

   Inflow=0.05 cfs  0.012 afReach DP1: Design Point 1
   Outflow=0.05 cfs  0.012 af

   Inflow=0.00 cfs  0.000 afReach DP2: Design Point 2
   Outflow=0.00 cfs  0.000 af

   Inflow=0.00 cfs  0.000 afReach DP3: Design Point 3
   Outflow=0.00 cfs  0.000 af

Total Runoff Area = 3.888 ac   Runoff Volume = 0.012 af   Average Runoff Depth = 0.04"
92.68% Pervious = 3.603 ac     7.32% Impervious = 0.285 ac
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Summary for Subcatchment 1S: S-1

Runoff = 0.05 cfs @ 12.38 hrs,  Volume= 0.012 af,  Depth= 0.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Yr Rainfall=3.34"

Area (sf) CN Description
2,321 30 Woods, Good, HSG A

21,690 39 >75% Grass cover, Good, HSG A
4,644 98 Paved parking, HSG A
2,377 98 Roofs, HSG A

31,032 52 Weighted Average
24,011 77.37% Pervious Area

7,021 22.63% Impervious Area

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

5.4 50 0.0210 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.34"

0.3 58 0.0300 2.79 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

5.7 108 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 1S: S-1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2-Yr Rainfall=3.34"

Runoff Area=31,032 sf
Runoff Volume=0.012 af

Runoff Depth=0.21"
Flow Length=108'

Tc=6.0 min
CN=52

0.05 cfs
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Summary for Subcatchment 2S: S-1

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Yr Rainfall=3.34"

Area (sf) CN Description
57,084 30 Woods, Good, HSG A
42,729 39 >75% Grass cover, Good, HSG A

2,748 98 Paved parking, HSG A
1,641 98 Roofs, HSG A

104,202 37 Weighted Average
99,813 95.79% Pervious Area

4,389 4.21% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.8 50 0.0102 0.05 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.34"
1.4 143 0.0120 1.76 Shallow Concentrated Flow, 

Unpaved   Kv= 16.1 fps
1.5 139 0.0090 1.53 Shallow Concentrated Flow, 

Unpaved   Kv= 16.1 fps
18.7 332 Total

Subcatchment 2S: S-1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
2-Yr Rainfall=3.34"

Runoff Area=104,202 sf
Runoff Volume=0.000 af

Runoff Depth=0.00"
Flow Length=332'

Tc=18.7 min
CN=37

0.00 cfs
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Summary for Subcatchment 3S: S-1

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Yr Rainfall=3.34"

Area (sf) CN Description
28,340 30 Woods, Good, HSG A

4,777 39 >75% Grass cover, Good, HSG A
24 98 Paved parking, HSG A

967 98 Roofs, HSG A
34,108 33 Weighted Average
33,117 97.09% Pervious Area

991 2.91% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.8 50 0.0120 0.06 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.34"
1.2 93 0.0070 1.35 Shallow Concentrated Flow, 

Unpaved   Kv= 16.1 fps
2.7 122 0.0120 0.77 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
18.7 265 Total

Subcatchment 3S: S-1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
2-Yr Rainfall=3.34"

Runoff Area=34,108 sf
Runoff Volume=0.000 af

Runoff Depth=0.00"
Flow Length=265'

Tc=18.7 min
CN=33

0.00 cfs
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Summary for Reach DP1: Design Point 1

Inflow Area = 0.712 ac, 22.63% Impervious,  Inflow Depth = 0.21"    for  2-Yr event
Inflow = 0.05 cfs @ 12.38 hrs,  Volume= 0.012 af
Outflow = 0.05 cfs @ 12.38 hrs,  Volume= 0.012 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach DP1: Design Point 1

Inflow
Outflow

Hydrograph

Time  (hours)
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Fl
ow

  (
cf

s)

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Inflow Area=0.712 ac
0.05 cfs0.05 cfs
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Summary for Reach DP2: Design Point 2

Inflow Area = 2.392 ac, 4.21% Impervious,  Inflow Depth = 0.00"    for  2-Yr event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach DP2: Design Point 2

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=2.392 ac

0.00 cfs0.00 cfs
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Summary for Reach DP3: Design Point 3

Inflow Area = 0.783 ac, 2.91% Impervious,  Inflow Depth = 0.00"    for  2-Yr event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach DP3: Design Point 3

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.783 ac

0.00 cfs0.00 cfs
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=31,032 sf   22.63% Impervious   Runoff Depth=0.77"Subcatchment 1S: S-1
   Flow Length=108'   Tc=6.0 min   CN=52   Runoff=0.44 cfs  0.046 af

Runoff Area=104,202 sf   4.21% Impervious   Runoff Depth=0.13"Subcatchment 2S: S-1
   Flow Length=332'   Tc=18.7 min   CN=37   Runoff=0.04 cfs  0.025 af

Runoff Area=34,108 sf   2.91% Impervious   Runoff Depth=0.04"Subcatchment 3S: S-1
   Flow Length=265'   Tc=18.7 min   CN=33   Runoff=0.00 cfs  0.002 af

   Inflow=0.44 cfs  0.046 afReach DP1: Design Point 1
   Outflow=0.44 cfs  0.046 af

   Inflow=0.04 cfs  0.025 afReach DP2: Design Point 2
   Outflow=0.04 cfs  0.025 af

   Inflow=0.00 cfs  0.002 afReach DP3: Design Point 3
   Outflow=0.00 cfs  0.002 af

Total Runoff Area = 3.888 ac   Runoff Volume = 0.073 af   Average Runoff Depth = 0.23"
92.68% Pervious = 3.603 ac     7.32% Impervious = 0.285 ac
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Summary for Subcatchment 1S: S-1

Runoff = 0.44 cfs @ 12.12 hrs,  Volume= 0.046 af,  Depth= 0.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=4.93"

Area (sf) CN Description
2,321 30 Woods, Good, HSG A

21,690 39 >75% Grass cover, Good, HSG A
4,644 98 Paved parking, HSG A
2,377 98 Roofs, HSG A

31,032 52 Weighted Average
24,011 77.37% Pervious Area

7,021 22.63% Impervious Area

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

5.4 50 0.0210 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.34"

0.3 58 0.0300 2.79 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

5.7 108 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 1S: S-1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
10-Yr Rainfall=4.93"

Runoff Area=31,032 sf
Runoff Volume=0.046 af

Runoff Depth=0.77"
Flow Length=108'

Tc=6.0 min
CN=52

0.44 cfs
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Summary for Subcatchment 2S: S-1

Runoff = 0.04 cfs @ 14.86 hrs,  Volume= 0.025 af,  Depth= 0.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=4.93"

Area (sf) CN Description
57,084 30 Woods, Good, HSG A
42,729 39 >75% Grass cover, Good, HSG A

2,748 98 Paved parking, HSG A
1,641 98 Roofs, HSG A

104,202 37 Weighted Average
99,813 95.79% Pervious Area

4,389 4.21% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.8 50 0.0102 0.05 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.34"
1.4 143 0.0120 1.76 Shallow Concentrated Flow, 

Unpaved   Kv= 16.1 fps
1.5 139 0.0090 1.53 Shallow Concentrated Flow, 

Unpaved   Kv= 16.1 fps
18.7 332 Total

Subcatchment 2S: S-1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
10-Yr Rainfall=4.93"

Runoff Area=104,202 sf
Runoff Volume=0.025 af

Runoff Depth=0.13"
Flow Length=332'

Tc=18.7 min
CN=37

0.04 cfs
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Summary for Subcatchment 3S: S-1

Runoff = 0.00 cfs @ 17.27 hrs,  Volume= 0.002 af,  Depth= 0.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=4.93"

Area (sf) CN Description
28,340 30 Woods, Good, HSG A

4,777 39 >75% Grass cover, Good, HSG A
24 98 Paved parking, HSG A

967 98 Roofs, HSG A
34,108 33 Weighted Average
33,117 97.09% Pervious Area

991 2.91% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.8 50 0.0120 0.06 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.34"
1.2 93 0.0070 1.35 Shallow Concentrated Flow, 

Unpaved   Kv= 16.1 fps
2.7 122 0.0120 0.77 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
18.7 265 Total

Subcatchment 3S: S-1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
10-Yr Rainfall=4.93"

Runoff Area=34,108 sf
Runoff Volume=0.002 af

Runoff Depth=0.04"
Flow Length=265'

Tc=18.7 min
CN=33

0.00 cfs
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Summary for Reach DP1: Design Point 1

Inflow Area = 0.712 ac, 22.63% Impervious,  Inflow Depth = 0.77"    for  10-Yr event
Inflow = 0.44 cfs @ 12.12 hrs,  Volume= 0.046 af
Outflow = 0.44 cfs @ 12.12 hrs,  Volume= 0.046 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach DP1: Design Point 1

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.712 ac
0.44 cfs0.44 cfs
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Summary for Reach DP2: Design Point 2

Inflow Area = 2.392 ac, 4.21% Impervious,  Inflow Depth = 0.13"    for  10-Yr event
Inflow = 0.04 cfs @ 14.86 hrs,  Volume= 0.025 af
Outflow = 0.04 cfs @ 14.86 hrs,  Volume= 0.025 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach DP2: Design Point 2

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=2.392 ac
0.04 cfs0.04 cfs
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Summary for Reach DP3: Design Point 3

Inflow Area = 0.783 ac, 2.91% Impervious,  Inflow Depth = 0.04"    for  10-Yr event
Inflow = 0.00 cfs @ 17.27 hrs,  Volume= 0.002 af
Outflow = 0.00 cfs @ 17.27 hrs,  Volume= 0.002 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach DP3: Design Point 3

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.783 ac
0.00 cfs0.00 cfs



Type III 24-hr  25-Yr Rainfall=6.17"20-127 Pre Dev
  Printed  4/22/2021Prepared by Merrill Engineers and Land Surveyors

Page 16HydroCAD® 10.00-25  s/n 02159  © 2019 HydroCAD Software Solutions LLC

Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=31,032 sf   22.63% Impervious   Runoff Depth=1.38"Subcatchment 1S: S-1
   Flow Length=108'   Tc=6.0 min   CN=52   Runoff=0.97 cfs  0.082 af

Runoff Area=104,202 sf   4.21% Impervious   Runoff Depth=0.39"Subcatchment 2S: S-1
   Flow Length=332'   Tc=18.7 min   CN=37   Runoff=0.27 cfs  0.077 af

Runoff Area=34,108 sf   2.91% Impervious   Runoff Depth=0.20"Subcatchment 3S: S-1
   Flow Length=265'   Tc=18.7 min   CN=33   Runoff=0.02 cfs  0.013 af

   Inflow=0.97 cfs  0.082 afReach DP1: Design Point 1
   Outflow=0.97 cfs  0.082 af

   Inflow=0.27 cfs  0.077 afReach DP2: Design Point 2
   Outflow=0.27 cfs  0.077 af

   Inflow=0.02 cfs  0.013 afReach DP3: Design Point 3
   Outflow=0.02 cfs  0.013 af

Total Runoff Area = 3.888 ac   Runoff Volume = 0.172 af   Average Runoff Depth = 0.53"
92.68% Pervious = 3.603 ac     7.32% Impervious = 0.285 ac
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Summary for Subcatchment 1S: S-1

Runoff = 0.97 cfs @ 12.11 hrs,  Volume= 0.082 af,  Depth= 1.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Yr Rainfall=6.17"

Area (sf) CN Description
2,321 30 Woods, Good, HSG A

21,690 39 >75% Grass cover, Good, HSG A
4,644 98 Paved parking, HSG A
2,377 98 Roofs, HSG A

31,032 52 Weighted Average
24,011 77.37% Pervious Area

7,021 22.63% Impervious Area

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

5.4 50 0.0210 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.34"

0.3 58 0.0300 2.79 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

5.7 108 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 1S: S-1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
25-Yr Rainfall=6.17"

Runoff Area=31,032 sf
Runoff Volume=0.082 af

Runoff Depth=1.38"
Flow Length=108'

Tc=6.0 min
CN=52

0.97 cfs
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Summary for Subcatchment 2S: S-1

Runoff = 0.27 cfs @ 12.57 hrs,  Volume= 0.077 af,  Depth= 0.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Yr Rainfall=6.17"

Area (sf) CN Description
57,084 30 Woods, Good, HSG A
42,729 39 >75% Grass cover, Good, HSG A

2,748 98 Paved parking, HSG A
1,641 98 Roofs, HSG A

104,202 37 Weighted Average
99,813 95.79% Pervious Area

4,389 4.21% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.8 50 0.0102 0.05 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.34"
1.4 143 0.0120 1.76 Shallow Concentrated Flow, 

Unpaved   Kv= 16.1 fps
1.5 139 0.0090 1.53 Shallow Concentrated Flow, 

Unpaved   Kv= 16.1 fps
18.7 332 Total

Subcatchment 2S: S-1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
25-Yr Rainfall=6.17"

Runoff Area=104,202 sf
Runoff Volume=0.077 af

Runoff Depth=0.39"
Flow Length=332'

Tc=18.7 min
CN=37

0.27 cfs
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Summary for Subcatchment 3S: S-1

Runoff = 0.02 cfs @ 13.91 hrs,  Volume= 0.013 af,  Depth= 0.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Yr Rainfall=6.17"

Area (sf) CN Description
28,340 30 Woods, Good, HSG A

4,777 39 >75% Grass cover, Good, HSG A
24 98 Paved parking, HSG A

967 98 Roofs, HSG A
34,108 33 Weighted Average
33,117 97.09% Pervious Area

991 2.91% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.8 50 0.0120 0.06 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.34"
1.2 93 0.0070 1.35 Shallow Concentrated Flow, 

Unpaved   Kv= 16.1 fps
2.7 122 0.0120 0.77 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
18.7 265 Total

Subcatchment 3S: S-1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
25-Yr Rainfall=6.17"

Runoff Area=34,108 sf
Runoff Volume=0.013 af

Runoff Depth=0.20"
Flow Length=265'

Tc=18.7 min
CN=33

0.02 cfs
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Summary for Reach DP1: Design Point 1

Inflow Area = 0.712 ac, 22.63% Impervious,  Inflow Depth = 1.38"    for  25-Yr event
Inflow = 0.97 cfs @ 12.11 hrs,  Volume= 0.082 af
Outflow = 0.97 cfs @ 12.11 hrs,  Volume= 0.082 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach DP1: Design Point 1

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.712 ac
0.97 cfs0.97 cfs
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Summary for Reach DP2: Design Point 2

Inflow Area = 2.392 ac, 4.21% Impervious,  Inflow Depth = 0.39"    for  25-Yr event
Inflow = 0.27 cfs @ 12.57 hrs,  Volume= 0.077 af
Outflow = 0.27 cfs @ 12.57 hrs,  Volume= 0.077 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach DP2: Design Point 2

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=2.392 ac
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Summary for Reach DP3: Design Point 3

Inflow Area = 0.783 ac, 2.91% Impervious,  Inflow Depth = 0.20"    for  25-Yr event
Inflow = 0.02 cfs @ 13.91 hrs,  Volume= 0.013 af
Outflow = 0.02 cfs @ 13.91 hrs,  Volume= 0.013 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach DP3: Design Point 3

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.783 ac
0.02 cfs0.02 cfs
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=31,032 sf   22.63% Impervious   Runoff Depth=2.91"Subcatchment 1S: S-1
   Flow Length=108'   Tc=6.0 min   CN=52   Runoff=2.28 cfs  0.173 af

Runoff Area=104,202 sf   4.21% Impervious   Runoff Depth=1.25"Subcatchment 2S: S-1
   Flow Length=332'   Tc=18.7 min   CN=37   Runoff=1.61 cfs  0.249 af

Runoff Area=34,108 sf   2.91% Impervious   Runoff Depth=0.86"Subcatchment 3S: S-1
   Flow Length=265'   Tc=18.7 min   CN=33   Runoff=0.28 cfs  0.056 af

   Inflow=2.28 cfs  0.173 afReach DP1: Design Point 1
   Outflow=2.28 cfs  0.173 af

   Inflow=1.61 cfs  0.249 afReach DP2: Design Point 2
   Outflow=1.61 cfs  0.249 af

   Inflow=0.28 cfs  0.056 afReach DP3: Design Point 3
   Outflow=0.28 cfs  0.056 af

Total Runoff Area = 3.888 ac   Runoff Volume = 0.477 af   Average Runoff Depth = 1.47"
92.68% Pervious = 3.603 ac     7.32% Impervious = 0.285 ac
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Summary for Subcatchment 1S: S-1

Runoff = 2.28 cfs @ 12.10 hrs,  Volume= 0.173 af,  Depth= 2.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Yr Rainfall=8.68"

Area (sf) CN Description
2,321 30 Woods, Good, HSG A

21,690 39 >75% Grass cover, Good, HSG A
4,644 98 Paved parking, HSG A
2,377 98 Roofs, HSG A

31,032 52 Weighted Average
24,011 77.37% Pervious Area

7,021 22.63% Impervious Area

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

5.4 50 0.0210 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.34"

0.3 58 0.0300 2.79 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

5.7 108 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 1S: S-1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
100-Yr Rainfall=8.68"

Runoff Area=31,032 sf
Runoff Volume=0.173 af

Runoff Depth=2.91"
Flow Length=108'

Tc=6.0 min
CN=52

2.28 cfs
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Summary for Subcatchment 2S: S-1

Runoff = 1.61 cfs @ 12.37 hrs,  Volume= 0.249 af,  Depth= 1.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Yr Rainfall=8.68"

Area (sf) CN Description
57,084 30 Woods, Good, HSG A
42,729 39 >75% Grass cover, Good, HSG A

2,748 98 Paved parking, HSG A
1,641 98 Roofs, HSG A

104,202 37 Weighted Average
99,813 95.79% Pervious Area

4,389 4.21% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.8 50 0.0102 0.05 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.34"
1.4 143 0.0120 1.76 Shallow Concentrated Flow, 

Unpaved   Kv= 16.1 fps
1.5 139 0.0090 1.53 Shallow Concentrated Flow, 

Unpaved   Kv= 16.1 fps
18.7 332 Total

Subcatchment 2S: S-1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
100-Yr Rainfall=8.68"

Runoff Area=104,202 sf
Runoff Volume=0.249 af

Runoff Depth=1.25"
Flow Length=332'

Tc=18.7 min
CN=37

1.61 cfs
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Summary for Subcatchment 3S: S-1

Runoff = 0.28 cfs @ 12.48 hrs,  Volume= 0.056 af,  Depth= 0.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Yr Rainfall=8.68"

Area (sf) CN Description
28,340 30 Woods, Good, HSG A

4,777 39 >75% Grass cover, Good, HSG A
24 98 Paved parking, HSG A

967 98 Roofs, HSG A
34,108 33 Weighted Average
33,117 97.09% Pervious Area

991 2.91% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.8 50 0.0120 0.06 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.34"
1.2 93 0.0070 1.35 Shallow Concentrated Flow, 

Unpaved   Kv= 16.1 fps
2.7 122 0.0120 0.77 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
18.7 265 Total

Subcatchment 3S: S-1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
100-Yr Rainfall=8.68"

Runoff Area=34,108 sf
Runoff Volume=0.056 af

Runoff Depth=0.86"
Flow Length=265'

Tc=18.7 min
CN=33

0.28 cfs
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Summary for Reach DP1: Design Point 1

Inflow Area = 0.712 ac, 22.63% Impervious,  Inflow Depth = 2.91"    for  100-Yr event
Inflow = 2.28 cfs @ 12.10 hrs,  Volume= 0.173 af
Outflow = 2.28 cfs @ 12.10 hrs,  Volume= 0.173 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach DP1: Design Point 1

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.712 ac
2.28 cfs2.28 cfs
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Summary for Reach DP2: Design Point 2

Inflow Area = 2.392 ac, 4.21% Impervious,  Inflow Depth = 1.25"    for  100-Yr event
Inflow = 1.61 cfs @ 12.37 hrs,  Volume= 0.249 af
Outflow = 1.61 cfs @ 12.37 hrs,  Volume= 0.249 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach DP2: Design Point 2

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=2.392 ac
1.61 cfs1.61 cfs



Type III 24-hr  100-Yr Rainfall=8.68"20-127 Pre Dev
  Printed  4/22/2021Prepared by Merrill Engineers and Land Surveyors

Page 29HydroCAD® 10.00-25  s/n 02159  © 2019 HydroCAD Software Solutions LLC

Summary for Reach DP3: Design Point 3

Inflow Area = 0.783 ac, 2.91% Impervious,  Inflow Depth = 0.86"    for  100-Yr event
Inflow = 0.28 cfs @ 12.48 hrs,  Volume= 0.056 af
Outflow = 0.28 cfs @ 12.48 hrs,  Volume= 0.056 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach DP3: Design Point 3

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.783 ac
0.28 cfs0.28 cfs
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=11,775 sf   19.73% Impervious   Runoff Depth=0.18"Subcatchment 1S: S-1
   Flow Length=30'   Slope=0.0330 '/'   Tc=6.0 min   CN=51   Runoff=0.01 cfs  0.004 af

Runoff Area=7,061 sf   0.00% Impervious   Runoff Depth=0.00"Subcatchment 2S: S-1
   Flow Length=131'   Tc=6.8 min   CN=39   Runoff=0.00 cfs  0.000 af

Runoff Area=10,909 sf   0.00% Impervious   Runoff Depth=0.00"Subcatchment 3S: S-1
   Flow Length=237'   Tc=7.5 min   CN=38   Runoff=0.00 cfs  0.000 af

Runoff Area=139,613 sf   63.99% Impervious   Runoff Depth=1.31"Subcatchment 4S: S-1
   Flow Length=320'   Tc=7.8 min   CN=77   Runoff=4.47 cfs  0.351 af

   Inflow=0.01 cfs  0.004 afReach DP1: Design Point 1
   Outflow=0.01 cfs  0.004 af

   Inflow=0.00 cfs  0.000 afReach DP2: Design Point 2
   Outflow=0.00 cfs  0.000 af

   Inflow=0.00 cfs  0.000 afReach DP3: Design Point 3
   Outflow=0.00 cfs  0.000 af

Peak Elev=166.66'  Storage=2,135 cf   Inflow=4.47 cfs  0.351 afPond 1P: Subsurface Chamber Sys
   Outflow=1.79 cfs  0.351 af

Total Runoff Area = 3.888 ac   Runoff Volume = 0.355 af   Average Runoff Depth = 1.10"
45.87% Pervious = 1.784 ac     54.13% Impervious = 2.104 ac
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Summary for Subcatchment 1S: S-1

Runoff = 0.01 cfs @ 12.41 hrs,  Volume= 0.004 af,  Depth= 0.18"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Yr Rainfall=3.34"

Area (sf) CN Description
0 30 Woods, Good, HSG A

9,452 39 >75% Grass cover, Good, HSG A
2,323 98 Paved parking, HSG A

0 98 Roofs, HSG A
11,775 51 Weighted Average

9,452 80.27% Pervious Area
2,323 19.73% Impervious Area

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

3.0 30 0.0330 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.34"

3.0 30 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 1S: S-1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

0.016

0.015

0.014

0.013

0.012

0.011

0.01

0.009

0.008

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0

Type III 24-hr
2-Yr Rainfall=3.34"

Runoff Area=11,775 sf
Runoff Volume=0.004 af

Runoff Depth=0.18"
Flow Length=30'
Slope=0.0330 '/'

Tc=6.0 min
CN=51

0.01 cfs
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Summary for Subcatchment 2S: S-1

Runoff = 0.00 cfs @ 23.95 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Yr Rainfall=3.34"

Area (sf) CN Description
0 30 Woods, Good, HSG A

7,061 39 >75% Grass cover, Good, HSG A
0 98 Paved parking, HSG A
0 98 Roofs, HSG A

7,061 39 Weighted Average
7,061 100.00% Pervious Area

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

6.0 50 0.0160 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.34"

0.8 81 0.0120 1.76 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

6.8 131 Total

Subcatchment 2S: S-1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

0.000

0.000

0.000

0.000

0

0

0

0

0

0

0

0

0

0

Type III 24-hr
2-Yr Rainfall=3.34"

Runoff Area=7,061 sf
Runoff Volume=0.000 af

Runoff Depth=0.00"
Flow Length=131'

Tc=6.8 min
CN=39

0.00 cfs
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Summary for Subcatchment 3S: S-1

Runoff = 0.00 cfs @ 23.98 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Yr Rainfall=3.34"

Area (sf) CN Description
867 30 Woods, Good, HSG A

10,042 39 >75% Grass cover, Good, HSG A
0 98 Paved parking, HSG A
0 98 Roofs, HSG A

10,909 38 Weighted Average
10,909 100.00% Pervious Area

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

6.1 40 0.0100 0.11 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.34"

1.0 97 0.0100 1.61 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.4 100 0.0800 4.55 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

7.5 237 Total

Subcatchment 3S: S-1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Type III 24-hr
2-Yr Rainfall=3.34"

Runoff Area=10,909 sf
Runoff Volume=0.000 af

Runoff Depth=0.00"
Flow Length=237'

Tc=7.5 min
CN=38

0.00 cfs
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Summary for Subcatchment 4S: S-1

Runoff = 4.47 cfs @ 12.12 hrs,  Volume= 0.351 af,  Depth= 1.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Yr Rainfall=3.34"

Area (sf) CN Description
0 30 Woods, Good, HSG A

50,268 39 >75% Grass cover, Good, HSG A
45,338 98 Paved parking, HSG A
44,007 98 Roofs, HSG A

139,613 77 Weighted Average
50,268 36.01% Pervious Area
89,345 63.99% Impervious Area

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

5.0 50 0.0250 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.34"

2.0 155 0.0065 1.30 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.8 115 0.0130 2.31 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

7.8 320 Total

Subcatchment 4S: S-1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

5

4

3

2

1

0

Type III 24-hr
2-Yr Rainfall=3.34"

Runoff Area=139,613 sf
Runoff Volume=0.351 af

Runoff Depth=1.31"
Flow Length=320'

Tc=7.8 min
CN=77

4.47 cfs
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Summary for Reach DP1: Design Point 1

Inflow Area = 0.270 ac, 19.73% Impervious,  Inflow Depth = 0.18"    for  2-Yr event
Inflow = 0.01 cfs @ 12.41 hrs,  Volume= 0.004 af
Outflow = 0.01 cfs @ 12.41 hrs,  Volume= 0.004 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach DP1: Design Point 1

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

0.016

0.015

0.014

0.013

0.012

0.011

0.01

0.009

0.008

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0

Inflow Area=0.270 ac
0.01 cfs0.01 cfs
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Summary for Reach DP2: Design Point 2

Inflow Area = 0.162 ac, 0.00% Impervious,  Inflow Depth = 0.00"    for  2-Yr event
Inflow = 0.00 cfs @ 23.95 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 23.95 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach DP2: Design Point 2

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

0.000

0.000

0.000

0.000

0

0

0

0

0

0

0

0

0

0

Inflow Area=0.162 ac
0.00 cfs0.00 cfs
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Summary for Reach DP3: Design Point 3

Inflow Area = 0.250 ac, 0.00% Impervious,  Inflow Depth = 0.00"    for  2-Yr event
Inflow = 0.00 cfs @ 23.98 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 23.98 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach DP3: Design Point 3

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Inflow Area=0.250 ac
0.00 cfs0.00 cfs
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Summary for Pond 1P: Subsurface Chamber Sys

Inflow Area = 3.205 ac, 63.99% Impervious,  Inflow Depth = 1.31"    for  2-Yr event
Inflow = 4.47 cfs @ 12.12 hrs,  Volume= 0.351 af
Outflow = 1.79 cfs @ 12.43 hrs,  Volume= 0.351 af,  Atten= 60%,  Lag= 18.7 min
Discarded = 1.79 cfs @ 12.43 hrs,  Volume= 0.351 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 166.66' @ 12.43 hrs   Surf.Area= 8,066 sf   Storage= 2,135 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 5.8 min ( 857.5 - 851.6 )

Volume Invert Avail.Storage Storage Description
#1A 166.00' 10,159 cf 56.83'W x 141.93'L x 5.25'H Field A

42,348 cf Overall - 16,951 cf Embedded = 25,397 cf  x 40.0% Voids
#2A 166.75' 16,951 cf ADS_StormTech MC-3500 d +Cap  x 152  Inside #1

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
152 Chambers in 8 Rows
Cap Storage= +14.9 cf x 2 x 8 rows = 238.4 cf

27,110 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 166.00' 8.270 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 161.80'   

Discarded OutFlow  Max=1.79 cfs @ 12.43 hrs  HW=166.66'   (Free Discharge)
1=Exfiltration  ( Controls 1.79 cfs)
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Pond 1P: Subsurface Chamber Sys - Chamber Wizard Field A

Chamber Model = ADS_StormTech MC-3500 d +Cap (ADS StormTech® MC-3500 d rev 03/14 with 
Cap volume)
Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
Cap Storage= +14.9 cf x 2 x 8 rows = 238.4 cf

77.0" Wide + 6.0" Spacing = 83.0" C-C Row Spacing

19 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 139.93' Row Length +12.0" End Stone x 2 = 
141.93' Base Length
8 Rows x 77.0" Wide + 6.0" Spacing x 7 + 12.0" Side Stone x 2 = 56.83' Base Width
9.0" Base + 45.0" Chamber Height + 9.0" Cover = 5.25' Field Height

152 Chambers x 110.0 cf + 14.9 cf Cap Volume x 2 x 8 Rows = 16,951.1 cf Chamber Storage

42,348.4 cf Field - 16,951.1 cf Chambers = 25,397.3 cf Stone x 40.0% Voids = 10,158.9 cf Stone Storage

Chamber Storage + Stone Storage = 27,110.0 cf = 0.622 af
Overall Storage Efficiency = 64.0%
Overall System Size = 141.93' x 56.83' x 5.25'

152 Chambers
1,568.5 cy Field
940.6 cy Stone
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Pond 1P: Subsurface Chamber Sys

Inflow
Discarded

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

5

4

3

2

1

0

Inflow Area=3.205 ac
Peak Elev=166.66'

Storage=2,135 cf

4.47 cfs

1.79 cfs



Type III 24-hr  10-Yr Rainfall=4.93"20-127 Post Dev
  Printed  4/22/2021Prepared by Merrill Engineers and Land Surveyors

Page 13HydroCAD® 10.00-25  s/n 02159  © 2019 HydroCAD Software Solutions LLC

Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=11,775 sf   19.73% Impervious   Runoff Depth=0.72"Subcatchment 1S: S-1
   Flow Length=30'   Slope=0.0330 '/'   Tc=6.0 min   CN=51   Runoff=0.15 cfs  0.016 af

Runoff Area=7,061 sf   0.00% Impervious   Runoff Depth=0.19"Subcatchment 2S: S-1
   Flow Length=131'   Tc=6.8 min   CN=39   Runoff=0.00 cfs  0.003 af

Runoff Area=10,909 sf   0.00% Impervious   Runoff Depth=0.15"Subcatchment 3S: S-1
   Flow Length=237'   Tc=7.5 min   CN=38   Runoff=0.01 cfs  0.003 af

Runoff Area=139,613 sf   63.99% Impervious   Runoff Depth=2.56"Subcatchment 4S: S-1
   Flow Length=320'   Tc=7.8 min   CN=77   Runoff=8.93 cfs  0.685 af

   Inflow=0.15 cfs  0.016 afReach DP1: Design Point 1
   Outflow=0.15 cfs  0.016 af

   Inflow=0.00 cfs  0.003 afReach DP2: Design Point 2
   Outflow=0.00 cfs  0.003 af

   Inflow=0.01 cfs  0.003 afReach DP3: Design Point 3
   Outflow=0.01 cfs  0.003 af

Peak Elev=167.49'  Storage=7,586 cf   Inflow=8.93 cfs  0.685 afPond 1P: Subsurface Chamber Sys
   Outflow=2.09 cfs  0.687 af

Total Runoff Area = 3.888 ac   Runoff Volume = 0.707 af   Average Runoff Depth = 2.18"
45.87% Pervious = 1.784 ac     54.13% Impervious = 2.104 ac
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Summary for Subcatchment 1S: S-1

Runoff = 0.15 cfs @ 12.12 hrs,  Volume= 0.016 af,  Depth= 0.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=4.93"

Area (sf) CN Description
0 30 Woods, Good, HSG A

9,452 39 >75% Grass cover, Good, HSG A
2,323 98 Paved parking, HSG A

0 98 Roofs, HSG A
11,775 51 Weighted Average

9,452 80.27% Pervious Area
2,323 19.73% Impervious Area

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

3.0 30 0.0330 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.34"

3.0 30 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 1S: S-1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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0

Type III 24-hr
10-Yr Rainfall=4.93"

Runoff Area=11,775 sf
Runoff Volume=0.016 af

Runoff Depth=0.72"
Flow Length=30'
Slope=0.0330 '/'

Tc=6.0 min
CN=51

0.15 cfs
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Summary for Subcatchment 2S: S-1

Runoff = 0.00 cfs @ 12.51 hrs,  Volume= 0.003 af,  Depth= 0.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=4.93"

Area (sf) CN Description
0 30 Woods, Good, HSG A

7,061 39 >75% Grass cover, Good, HSG A
0 98 Paved parking, HSG A
0 98 Roofs, HSG A

7,061 39 Weighted Average
7,061 100.00% Pervious Area

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

6.0 50 0.0160 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.34"

0.8 81 0.0120 1.76 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

6.8 131 Total

Subcatchment 2S: S-1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

0.005
0.005
0.005
0.005
0.005
0.004
0.004
0.004
0.004
0.004
0.003
0.003
0.003
0.003
0.003
0.002
0.002
0.002
0.002
0.002
0.001
0.001
0.001
0.001
0.001
0.000
0.000

0

Type III 24-hr
10-Yr Rainfall=4.93"

Runoff Area=7,061 sf
Runoff Volume=0.003 af

Runoff Depth=0.19"
Flow Length=131'

Tc=6.8 min
CN=39

0.00 cfs
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Summary for Subcatchment 3S: S-1

Runoff = 0.01 cfs @ 13.76 hrs,  Volume= 0.003 af,  Depth= 0.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=4.93"

Area (sf) CN Description
867 30 Woods, Good, HSG A

10,042 39 >75% Grass cover, Good, HSG A
0 98 Paved parking, HSG A
0 98 Roofs, HSG A

10,909 38 Weighted Average
10,909 100.00% Pervious Area

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

6.1 40 0.0100 0.11 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.34"

1.0 97 0.0100 1.61 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.4 100 0.0800 4.55 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

7.5 237 Total

Subcatchment 3S: S-1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
ow

  (
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s)

0.005

0.005

0.004

0.004

0.003

0.003

0.002

0.002

0.001

0.001

0.000

0

Type III 24-hr
10-Yr Rainfall=4.93"

Runoff Area=10,909 sf
Runoff Volume=0.003 af

Runoff Depth=0.15"
Flow Length=237'

Tc=7.5 min
CN=38

0.01 cfs
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Summary for Subcatchment 4S: S-1

Runoff = 8.93 cfs @ 12.11 hrs,  Volume= 0.685 af,  Depth= 2.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=4.93"

Area (sf) CN Description
0 30 Woods, Good, HSG A

50,268 39 >75% Grass cover, Good, HSG A
45,338 98 Paved parking, HSG A
44,007 98 Roofs, HSG A

139,613 77 Weighted Average
50,268 36.01% Pervious Area
89,345 63.99% Impervious Area

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

5.0 50 0.0250 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.34"

2.0 155 0.0065 1.30 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.8 115 0.0130 2.31 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

7.8 320 Total

Subcatchment 4S: S-1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
10-Yr Rainfall=4.93"

Runoff Area=139,613 sf
Runoff Volume=0.685 af

Runoff Depth=2.56"
Flow Length=320'

Tc=7.8 min
CN=77

8.93 cfs
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Summary for Reach DP1: Design Point 1

Inflow Area = 0.270 ac, 19.73% Impervious,  Inflow Depth = 0.72"    for  10-Yr event
Inflow = 0.15 cfs @ 12.12 hrs,  Volume= 0.016 af
Outflow = 0.15 cfs @ 12.12 hrs,  Volume= 0.016 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach DP1: Design Point 1

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Inflow Area=0.270 ac
0.15 cfs0.15 cfs
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Summary for Reach DP2: Design Point 2

Inflow Area = 0.162 ac, 0.00% Impervious,  Inflow Depth = 0.19"    for  10-Yr event
Inflow = 0.00 cfs @ 12.51 hrs,  Volume= 0.003 af
Outflow = 0.00 cfs @ 12.51 hrs,  Volume= 0.003 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach DP2: Design Point 2

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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0

Inflow Area=0.162 ac
0.00 cfs0.00 cfs
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Summary for Reach DP3: Design Point 3

Inflow Area = 0.250 ac, 0.00% Impervious,  Inflow Depth = 0.15"    for  10-Yr event
Inflow = 0.01 cfs @ 13.76 hrs,  Volume= 0.003 af
Outflow = 0.01 cfs @ 13.76 hrs,  Volume= 0.003 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach DP3: Design Point 3

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.250 ac
0.01 cfs0.01 cfs
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Summary for Pond 1P: Subsurface Chamber Sys

Inflow Area = 3.205 ac, 63.99% Impervious,  Inflow Depth = 2.56"    for  10-Yr event
Inflow = 8.93 cfs @ 12.11 hrs,  Volume= 0.685 af
Outflow = 2.09 cfs @ 12.56 hrs,  Volume= 0.687 af,  Atten= 77%,  Lag= 26.5 min
Discarded = 2.09 cfs @ 12.56 hrs,  Volume= 0.687 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 167.49' @ 12.56 hrs   Surf.Area= 8,066 sf   Storage= 7,586 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 23.2 min ( 855.3 - 832.0 )

Volume Invert Avail.Storage Storage Description
#1A 166.00' 10,159 cf 56.83'W x 141.93'L x 5.25'H Field A

42,348 cf Overall - 16,951 cf Embedded = 25,397 cf  x 40.0% Voids
#2A 166.75' 16,951 cf ADS_StormTech MC-3500 d +Cap  x 152  Inside #1

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
152 Chambers in 8 Rows
Cap Storage= +14.9 cf x 2 x 8 rows = 238.4 cf

27,110 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 166.00' 8.270 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 161.80'   

Discarded OutFlow  Max=2.09 cfs @ 12.56 hrs  HW=167.49'   (Free Discharge)
1=Exfiltration  ( Controls 2.09 cfs)
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Pond 1P: Subsurface Chamber Sys - Chamber Wizard Field A

Chamber Model = ADS_StormTech MC-3500 d +Cap (ADS StormTech® MC-3500 d rev 03/14 with 
Cap volume)
Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
Cap Storage= +14.9 cf x 2 x 8 rows = 238.4 cf

77.0" Wide + 6.0" Spacing = 83.0" C-C Row Spacing

19 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 139.93' Row Length +12.0" End Stone x 2 = 
141.93' Base Length
8 Rows x 77.0" Wide + 6.0" Spacing x 7 + 12.0" Side Stone x 2 = 56.83' Base Width
9.0" Base + 45.0" Chamber Height + 9.0" Cover = 5.25' Field Height

152 Chambers x 110.0 cf + 14.9 cf Cap Volume x 2 x 8 Rows = 16,951.1 cf Chamber Storage

42,348.4 cf Field - 16,951.1 cf Chambers = 25,397.3 cf Stone x 40.0% Voids = 10,158.9 cf Stone Storage

Chamber Storage + Stone Storage = 27,110.0 cf = 0.622 af
Overall Storage Efficiency = 64.0%
Overall System Size = 141.93' x 56.83' x 5.25'

152 Chambers
1,568.5 cy Field
940.6 cy Stone
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Pond 1P: Subsurface Chamber Sys

Inflow
Discarded

Hydrograph

Time  (hours)
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Inflow Area=3.205 ac
Peak Elev=167.49'

Storage=7,586 cf

8.93 cfs

2.09 cfs
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=11,775 sf   19.73% Impervious   Runoff Depth=1.30"Subcatchment 1S: S-1
   Flow Length=30'   Slope=0.0330 '/'   Tc=6.0 min   CN=51   Runoff=0.34 cfs  0.029 af

Runoff Area=7,061 sf   0.00% Impervious   Runoff Depth=0.50"Subcatchment 2S: S-1
   Flow Length=131'   Tc=6.8 min   CN=39   Runoff=0.03 cfs  0.007 af

Runoff Area=10,909 sf   0.00% Impervious   Runoff Depth=0.44"Subcatchment 3S: S-1
   Flow Length=237'   Tc=7.5 min   CN=38   Runoff=0.04 cfs  0.009 af

Runoff Area=139,613 sf   63.99% Impervious   Runoff Depth=3.63"Subcatchment 4S: S-1
   Flow Length=320'   Tc=7.8 min   CN=77   Runoff=12.65 cfs  0.969 af

   Inflow=0.34 cfs  0.029 afReach DP1: Design Point 1
   Outflow=0.34 cfs  0.029 af

   Inflow=0.03 cfs  0.007 afReach DP2: Design Point 2
   Outflow=0.03 cfs  0.007 af

   Inflow=0.04 cfs  0.009 afReach DP3: Design Point 3
   Outflow=0.04 cfs  0.009 af

Peak Elev=168.24'  Storage=12,694 cf   Inflow=12.65 cfs  0.969 afPond 1P: Subsurface Chamber Sys
   Outflow=2.37 cfs  0.970 af

Total Runoff Area = 3.888 ac   Runoff Volume = 1.014 af   Average Runoff Depth = 3.13"
45.87% Pervious = 1.784 ac     54.13% Impervious = 2.104 ac
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Summary for Subcatchment 1S: S-1

Runoff = 0.34 cfs @ 12.11 hrs,  Volume= 0.029 af,  Depth= 1.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Yr Rainfall=6.17"

Area (sf) CN Description
0 30 Woods, Good, HSG A

9,452 39 >75% Grass cover, Good, HSG A
2,323 98 Paved parking, HSG A

0 98 Roofs, HSG A
11,775 51 Weighted Average

9,452 80.27% Pervious Area
2,323 19.73% Impervious Area

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

3.0 30 0.0330 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.34"

3.0 30 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 1S: S-1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
25-Yr Rainfall=6.17"

Runoff Area=11,775 sf
Runoff Volume=0.029 af

Runoff Depth=1.30"
Flow Length=30'
Slope=0.0330 '/'

Tc=6.0 min
CN=51

0.34 cfs
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Summary for Subcatchment 2S: S-1

Runoff = 0.03 cfs @ 12.34 hrs,  Volume= 0.007 af,  Depth= 0.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Yr Rainfall=6.17"

Area (sf) CN Description
0 30 Woods, Good, HSG A

7,061 39 >75% Grass cover, Good, HSG A
0 98 Paved parking, HSG A
0 98 Roofs, HSG A

7,061 39 Weighted Average
7,061 100.00% Pervious Area

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

6.0 50 0.0160 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.34"

0.8 81 0.0120 1.76 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

6.8 131 Total

Subcatchment 2S: S-1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
25-Yr Rainfall=6.17"

Runoff Area=7,061 sf
Runoff Volume=0.007 af

Runoff Depth=0.50"
Flow Length=131'

Tc=6.8 min
CN=39

0.03 cfs
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Summary for Subcatchment 3S: S-1

Runoff = 0.04 cfs @ 12.38 hrs,  Volume= 0.009 af,  Depth= 0.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Yr Rainfall=6.17"

Area (sf) CN Description
867 30 Woods, Good, HSG A

10,042 39 >75% Grass cover, Good, HSG A
0 98 Paved parking, HSG A
0 98 Roofs, HSG A

10,909 38 Weighted Average
10,909 100.00% Pervious Area

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

6.1 40 0.0100 0.11 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.34"

1.0 97 0.0100 1.61 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.4 100 0.0800 4.55 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

7.5 237 Total

Subcatchment 3S: S-1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-Yr Rainfall=6.17"

Runoff Area=10,909 sf
Runoff Volume=0.009 af

Runoff Depth=0.44"
Flow Length=237'

Tc=7.5 min
CN=38

0.04 cfs
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Summary for Subcatchment 4S: S-1

Runoff = 12.65 cfs @ 12.11 hrs,  Volume= 0.969 af,  Depth= 3.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Yr Rainfall=6.17"

Area (sf) CN Description
0 30 Woods, Good, HSG A

50,268 39 >75% Grass cover, Good, HSG A
45,338 98 Paved parking, HSG A
44,007 98 Roofs, HSG A

139,613 77 Weighted Average
50,268 36.01% Pervious Area
89,345 63.99% Impervious Area

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

5.0 50 0.0250 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.34"

2.0 155 0.0065 1.30 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.8 115 0.0130 2.31 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

7.8 320 Total

Subcatchment 4S: S-1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
25-Yr Rainfall=6.17"

Runoff Area=139,613 sf
Runoff Volume=0.969 af

Runoff Depth=3.63"
Flow Length=320'

Tc=7.8 min
CN=77

12.65 cfs
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Summary for Reach DP1: Design Point 1

Inflow Area = 0.270 ac, 19.73% Impervious,  Inflow Depth = 1.30"    for  25-Yr event
Inflow = 0.34 cfs @ 12.11 hrs,  Volume= 0.029 af
Outflow = 0.34 cfs @ 12.11 hrs,  Volume= 0.029 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach DP1: Design Point 1

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.270 ac
0.34 cfs0.34 cfs
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Summary for Reach DP2: Design Point 2

Inflow Area = 0.162 ac, 0.00% Impervious,  Inflow Depth = 0.50"    for  25-Yr event
Inflow = 0.03 cfs @ 12.34 hrs,  Volume= 0.007 af
Outflow = 0.03 cfs @ 12.34 hrs,  Volume= 0.007 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach DP2: Design Point 2

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.162 ac
0.03 cfs0.03 cfs
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Summary for Reach DP3: Design Point 3

Inflow Area = 0.250 ac, 0.00% Impervious,  Inflow Depth = 0.44"    for  25-Yr event
Inflow = 0.04 cfs @ 12.38 hrs,  Volume= 0.009 af
Outflow = 0.04 cfs @ 12.38 hrs,  Volume= 0.009 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach DP3: Design Point 3

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.250 ac
0.04 cfs0.04 cfs
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Summary for Pond 1P: Subsurface Chamber Sys

Inflow Area = 3.205 ac, 63.99% Impervious,  Inflow Depth = 3.63"    for  25-Yr event
Inflow = 12.65 cfs @ 12.11 hrs,  Volume= 0.969 af
Outflow = 2.37 cfs @ 12.60 hrs,  Volume= 0.970 af,  Atten= 81%,  Lag= 29.5 min
Discarded = 2.37 cfs @ 12.60 hrs,  Volume= 0.970 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 168.24' @ 12.60 hrs   Surf.Area= 8,066 sf   Storage= 12,694 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 39.2 min ( 861.3 - 822.1 )

Volume Invert Avail.Storage Storage Description
#1A 166.00' 10,159 cf 56.83'W x 141.93'L x 5.25'H Field A

42,348 cf Overall - 16,951 cf Embedded = 25,397 cf  x 40.0% Voids
#2A 166.75' 16,951 cf ADS_StormTech MC-3500 d +Cap  x 152  Inside #1

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
152 Chambers in 8 Rows
Cap Storage= +14.9 cf x 2 x 8 rows = 238.4 cf

27,110 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 166.00' 8.270 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 161.80'   

Discarded OutFlow  Max=2.37 cfs @ 12.60 hrs  HW=168.24'   (Free Discharge)
1=Exfiltration  ( Controls 2.37 cfs)
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Pond 1P: Subsurface Chamber Sys - Chamber Wizard Field A

Chamber Model = ADS_StormTech MC-3500 d +Cap (ADS StormTech® MC-3500 d rev 03/14 with 
Cap volume)
Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
Cap Storage= +14.9 cf x 2 x 8 rows = 238.4 cf

77.0" Wide + 6.0" Spacing = 83.0" C-C Row Spacing

19 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 139.93' Row Length +12.0" End Stone x 2 = 
141.93' Base Length
8 Rows x 77.0" Wide + 6.0" Spacing x 7 + 12.0" Side Stone x 2 = 56.83' Base Width
9.0" Base + 45.0" Chamber Height + 9.0" Cover = 5.25' Field Height

152 Chambers x 110.0 cf + 14.9 cf Cap Volume x 2 x 8 Rows = 16,951.1 cf Chamber Storage

42,348.4 cf Field - 16,951.1 cf Chambers = 25,397.3 cf Stone x 40.0% Voids = 10,158.9 cf Stone Storage

Chamber Storage + Stone Storage = 27,110.0 cf = 0.622 af
Overall Storage Efficiency = 64.0%
Overall System Size = 141.93' x 56.83' x 5.25'

152 Chambers
1,568.5 cy Field
940.6 cy Stone
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Pond 1P: Subsurface Chamber Sys

Inflow
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Hydrograph

Time  (hours)
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Inflow Area=3.205 ac
Peak Elev=168.24'
Storage=12,694 cf

12.65 cfs

2.37 cfs
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=11,775 sf   19.73% Impervious   Runoff Depth=2.79"Subcatchment 1S: S-1
   Flow Length=30'   Slope=0.0330 '/'   Tc=6.0 min   CN=51   Runoff=0.82 cfs  0.063 af

Runoff Area=7,061 sf   0.00% Impervious   Runoff Depth=1.45"Subcatchment 2S: S-1
   Flow Length=131'   Tc=6.8 min   CN=39   Runoff=0.19 cfs  0.020 af

Runoff Area=10,909 sf   0.00% Impervious   Runoff Depth=1.35"Subcatchment 3S: S-1
   Flow Length=237'   Tc=7.5 min   CN=38   Runoff=0.25 cfs  0.028 af

Runoff Area=139,613 sf   63.99% Impervious   Runoff Depth=5.90"Subcatchment 4S: S-1
   Flow Length=320'   Tc=7.8 min   CN=77   Runoff=20.36 cfs  1.576 af

   Inflow=0.82 cfs  0.063 afReach DP1: Design Point 1
   Outflow=0.82 cfs  0.063 af

   Inflow=0.19 cfs  0.020 afReach DP2: Design Point 2
   Outflow=0.19 cfs  0.020 af

   Inflow=0.25 cfs  0.028 afReach DP3: Design Point 3
   Outflow=0.25 cfs  0.028 af

Peak Elev=170.27'  Storage=23,889 cf   Inflow=20.36 cfs  1.576 afPond 1P: Subsurface Chamber Sys
   Outflow=3.11 cfs  1.577 af

Total Runoff Area = 3.888 ac   Runoff Volume = 1.687 af   Average Runoff Depth = 5.21"
45.87% Pervious = 1.784 ac     54.13% Impervious = 2.104 ac
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Summary for Subcatchment 1S: S-1

Runoff = 0.82 cfs @ 12.10 hrs,  Volume= 0.063 af,  Depth= 2.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Yr Rainfall=8.68"

Area (sf) CN Description
0 30 Woods, Good, HSG A

9,452 39 >75% Grass cover, Good, HSG A
2,323 98 Paved parking, HSG A

0 98 Roofs, HSG A
11,775 51 Weighted Average

9,452 80.27% Pervious Area
2,323 19.73% Impervious Area

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

3.0 30 0.0330 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.34"

3.0 30 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 1S: S-1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
100-Yr Rainfall=8.68"

Runoff Area=11,775 sf
Runoff Volume=0.063 af

Runoff Depth=2.79"
Flow Length=30'
Slope=0.0330 '/'

Tc=6.0 min
CN=51

0.82 cfs
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Summary for Subcatchment 2S: S-1

Runoff = 0.19 cfs @ 12.13 hrs,  Volume= 0.020 af,  Depth= 1.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Yr Rainfall=8.68"

Area (sf) CN Description
0 30 Woods, Good, HSG A

7,061 39 >75% Grass cover, Good, HSG A
0 98 Paved parking, HSG A
0 98 Roofs, HSG A

7,061 39 Weighted Average
7,061 100.00% Pervious Area

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

6.0 50 0.0160 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.34"

0.8 81 0.0120 1.76 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

6.8 131 Total

Subcatchment 2S: S-1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
100-Yr Rainfall=8.68"
Runoff Area=7,061 sf

Runoff Volume=0.020 af
Runoff Depth=1.45"

Flow Length=131'
Tc=6.8 min

CN=39

0.19 cfs
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Summary for Subcatchment 3S: S-1

Runoff = 0.25 cfs @ 12.15 hrs,  Volume= 0.028 af,  Depth= 1.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Yr Rainfall=8.68"

Area (sf) CN Description
867 30 Woods, Good, HSG A

10,042 39 >75% Grass cover, Good, HSG A
0 98 Paved parking, HSG A
0 98 Roofs, HSG A

10,909 38 Weighted Average
10,909 100.00% Pervious Area

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

6.1 40 0.0100 0.11 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.34"

1.0 97 0.0100 1.61 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.4 100 0.0800 4.55 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

7.5 237 Total

Subcatchment 3S: S-1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
100-Yr Rainfall=8.68"

Runoff Area=10,909 sf
Runoff Volume=0.028 af

Runoff Depth=1.35"
Flow Length=237'

Tc=7.5 min
CN=38

0.25 cfs
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Summary for Subcatchment 4S: S-1

Runoff = 20.36 cfs @ 12.11 hrs,  Volume= 1.576 af,  Depth= 5.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Yr Rainfall=8.68"

Area (sf) CN Description
0 30 Woods, Good, HSG A

50,268 39 >75% Grass cover, Good, HSG A
45,338 98 Paved parking, HSG A
44,007 98 Roofs, HSG A

139,613 77 Weighted Average
50,268 36.01% Pervious Area
89,345 63.99% Impervious Area

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

5.0 50 0.0250 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.34"

2.0 155 0.0065 1.30 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.8 115 0.0130 2.31 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

7.8 320 Total

Subcatchment 4S: S-1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
100-Yr Rainfall=8.68"

Runoff Area=139,613 sf
Runoff Volume=1.576 af

Runoff Depth=5.90"
Flow Length=320'

Tc=7.8 min
CN=77

20.36 cfs
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Summary for Reach DP1: Design Point 1

Inflow Area = 0.270 ac, 19.73% Impervious,  Inflow Depth = 2.79"    for  100-Yr event
Inflow = 0.82 cfs @ 12.10 hrs,  Volume= 0.063 af
Outflow = 0.82 cfs @ 12.10 hrs,  Volume= 0.063 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach DP1: Design Point 1

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.270 ac
0.82 cfs0.82 cfs
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Summary for Reach DP2: Design Point 2

Inflow Area = 0.162 ac, 0.00% Impervious,  Inflow Depth = 1.45"    for  100-Yr event
Inflow = 0.19 cfs @ 12.13 hrs,  Volume= 0.020 af
Outflow = 0.19 cfs @ 12.13 hrs,  Volume= 0.020 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach DP2: Design Point 2

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.162 ac
0.19 cfs0.19 cfs
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Summary for Reach DP3: Design Point 3

Inflow Area = 0.250 ac, 0.00% Impervious,  Inflow Depth = 1.35"    for  100-Yr event
Inflow = 0.25 cfs @ 12.15 hrs,  Volume= 0.028 af
Outflow = 0.25 cfs @ 12.15 hrs,  Volume= 0.028 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Reach DP3: Design Point 3

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=0.250 ac
0.25 cfs0.25 cfs
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Summary for Pond 1P: Subsurface Chamber Sys

Inflow Area = 3.205 ac, 63.99% Impervious,  Inflow Depth = 5.90"    for  100-Yr event
Inflow = 20.36 cfs @ 12.11 hrs,  Volume= 1.576 af
Outflow = 3.11 cfs @ 12.66 hrs,  Volume= 1.577 af,  Atten= 85%,  Lag= 32.8 min
Discarded = 3.11 cfs @ 12.66 hrs,  Volume= 1.577 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 170.27' @ 12.66 hrs   Surf.Area= 8,066 sf   Storage= 23,889 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 66.7 min ( 874.9 - 808.2 )

Volume Invert Avail.Storage Storage Description
#1A 166.00' 10,159 cf 56.83'W x 141.93'L x 5.25'H Field A

42,348 cf Overall - 16,951 cf Embedded = 25,397 cf  x 40.0% Voids
#2A 166.75' 16,951 cf ADS_StormTech MC-3500 d +Cap  x 152  Inside #1

Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
152 Chambers in 8 Rows
Cap Storage= +14.9 cf x 2 x 8 rows = 238.4 cf

27,110 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 166.00' 8.270 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 161.80'   

Discarded OutFlow  Max=3.11 cfs @ 12.66 hrs  HW=170.26'   (Free Discharge)
1=Exfiltration  ( Controls 3.11 cfs)



Type III 24-hr  100-Yr Rainfall=8.68"20-127 Post Dev
  Printed  4/22/2021Prepared by Merrill Engineers and Land Surveyors

Page 44HydroCAD® 10.00-25  s/n 02159  © 2019 HydroCAD Software Solutions LLC

Pond 1P: Subsurface Chamber Sys - Chamber Wizard Field A

Chamber Model = ADS_StormTech MC-3500 d +Cap (ADS StormTech® MC-3500 d rev 03/14 with 
Cap volume)
Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
Cap Storage= +14.9 cf x 2 x 8 rows = 238.4 cf

77.0" Wide + 6.0" Spacing = 83.0" C-C Row Spacing

19 Chambers/Row x 7.17' Long +1.85' Cap Length x 2 = 139.93' Row Length +12.0" End Stone x 2 = 
141.93' Base Length
8 Rows x 77.0" Wide + 6.0" Spacing x 7 + 12.0" Side Stone x 2 = 56.83' Base Width
9.0" Base + 45.0" Chamber Height + 9.0" Cover = 5.25' Field Height

152 Chambers x 110.0 cf + 14.9 cf Cap Volume x 2 x 8 Rows = 16,951.1 cf Chamber Storage

42,348.4 cf Field - 16,951.1 cf Chambers = 25,397.3 cf Stone x 40.0% Voids = 10,158.9 cf Stone Storage

Chamber Storage + Stone Storage = 27,110.0 cf = 0.622 af
Overall Storage Efficiency = 64.0%
Overall System Size = 141.93' x 56.83' x 5.25'

152 Chambers
1,568.5 cy Field
940.6 cy Stone
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Pond 1P: Subsurface Chamber Sys

Inflow
Discarded

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=3.205 ac
Peak Elev=170.27'
Storage=23,889 cf

20.36 cfs

3.11 cfs
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TEL. (781) 826-9200 CALCULATED BY JG

CHECKED BY DK 4/30/2021

GROUNDWATER RECHARGE VOLUMES (STANDARD #3)

Location: High Street, Norwell MA
Total Area (Ac.)= 2.10 (Total impervious watershed area)

Total Impervious Area A Soil (Ac.)= 2.10
Total Impervious Area B Soil (Ac.)= 0.00
Total Impervious Area C Soil (Ac.)= 0.00

Total Impervious Area D Soil (Ac.)= 0.00 Roofs, Drives, Road and Sidewalk

Vol. To 
Recharge 

(inches per 
Imp. Acre)

Volume (Imp. 
Area x inches 

per Acre)
Recharge Volume (A soil) 0.60 1.26
Recharge Volume (B soil) 0.35 0.00
Recharge Volume (C soil) 0.25 0.00
Recharge Volume (D soil) 0.10 0.00

1.26 AC-IN
0.105 AC-FT

4583 C.F.

Recharge volume provided within 
Infiltration Facilities (basin and 

subsurface chambers) 27,110  C.F.
(Rv will be total storage volume below lowest outlet elevation)

Groundwater Recharge Volume Calculation Per Infiltration System:

Subsurface Infiltration Chamber

Total Impervious Area A Soil (SF.)= 89345
Total Impervious Area B Soil (SF.)= 0
Total Impervious Area C Soil (SF.)= 0

Total Impervious Area D Soil (SF.)= 0 Roofs, Drives, Road and Sidewalk

Vol. To 
Recharge 

(inches per 
Imp. SF)

Volume (Imp. 
Area x inches 

per SF)
Recharge Volume (A soil) 0.60 53607 SF-IN
Recharge Volume (B soil) 0.35 0
Recharge Volume (C soil) 0.25 0
Recharge Volume (D soil) 0.10 0

Required Recharge Volume: 4467 C.F.

Proposed Recharge Volume: 27,110 C.F.

Total Required Recharge Volume:



Drawdown Calculations for Infiltration Systems:
Drawdown Time = Rv/(k)(basin bottom area) where Rv will be total storage volume

below lowest outlet elevation

Subsurface Infiltration System 4.88 < 72 hrs.
Rv = 27110 cf

k= 8.27 in/hr (convert to ft)
Bot. Area= 8066 sf

Minimum Bottom Area Calculation
A = Rv / (D+kT)
Rv =  Required Recharge Volume k = Saturated hydraulic conductivity rate
D = Depth of facility (ft) T = Allowable drawdown during peak, Use 2 hrs

Subsurface Infiltration System Rv = 4467 cf
D = 5.25
k= 8.27 in/hr (convert to ft)

T = 2
A (Min. Bottom Area) = 674 sf

Proposed Bottom Area = 8066 sf Ok
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CHECKED BY DK 4/30/2021

WATER QUALITY VOLUME (STANDARD #4)

Location: High Street, Norwell, MA

Subsurface Chamber System

qu for Tc of 8 min. 739 (csm/in)
Impervious Area: AC*0.0015625mi2/AC 0.0032 mi2 2.05 AC
WQV Treated: 1.00 in

Q (Peak flow rate for 1" WQV): 2.37 cfs

Proposed FD-6HC Max. Treated Flow Rate: 3.38 cfs
Max flow rate = 32 cfs

Volume using: 0.5 or 1.0 inch x Imp. Area (per S.W. Mgmt Policy)
1 inch x Imp. Area 7,445 CF (min)

WQ Treatment within FD Unit =  = included in total system
Recharge volume provided by Infiltration System = 27,110

27,110 CF (Proposed)

Total Impervious Area:
Proposed Roof 1.01
Proposed Pavement/Sidewalk 1.09
Total Area: 2.10 AC

Water Quality 
Volume using: 0.5 or 1.0 inch x Imp. Area (per S.W. Mgmt Policy)

1 inch x Imp. Area 7,623 CF (min)

27,110 CF 

First Defense Unit  (DMH-4):
Proprietary Treatment Unit: Q=(qu)(A)(WQV) 

Total Walter Quality Volume Provided = 

Total Walter Quality Volume Provided = 

Water Quality Volume - Total Site Improvements



V

IN
S

T
R

U
C

T
IO

N
S

:
V

er
si

on
 1

, A
ut

om
at

ed
: M

ar
. 4

, 2
00

8
1.

 In
 B

M
P

 C
ol

um
n,

 c
lic

k 
on

 B
lu

e 
C

el
l t

o 
A

ct
iv

at
e 

D
ro

p 
D

ow
n 

M
en

u
2.

 S
el

ec
t B

M
P

 f
ro

m
 D

ro
p 

D
ow

n 
M

en
u

3.
 A

ft
er

 B
M

P
 is

 s
el

ec
te

d,
 T

S
S

 R
em

ov
al

 a
nd

 o
th

er
 C

ol
um

ns
 a

re
 a

ut
om

at
ic

al
ly

 c
om

pl
et

ed
.

L
oc

a
tio

n
: 

  
  

  
  

  
  

  
  

  
  

  
  

  

B
C

D
E

F
T

S
S

 R
em

ov
al

S
ta

rt
in

g 
T

S
S

A
m

ou
nt

R
em

ai
ni

ng
B

M
P

1
R

at
e1

Lo
ad

*
R

em
ov

ed
 (

C
*D

)
Lo

ad
 (

D
-E

)

D
ee

p 
Su

m
p 

an
d 

H
oo

de
d 

C
at

ch
 B

as
in

0.
25

1.
00

0.
25

0.
75

Pr
op

rie
ta

ry
 T

re
at

m
en

t 
Pr

ac
tic

e
0.

00
0.

75
0.

00
0.

75

Su
bs

ur
fa

ce
 In

fil
tr

at
io

n 
St

ru
ct

ur
e

0.
80

0.
75

0.
60

0.
15

0.
00

0.
15

0.
00

0.
15

0.
00

0.
15

0.
00

0.
15

To
ta

l T
SS

 R
em

ov
al

 =
85

%

Se
pa

ra
te

 F
or

m
 N

ee
ds

 to
 

be
 C

om
pl

et
ed

 fo
r E

ac
h 

O
ut

le
t o

r B
M

P 
Tr

ai
n

P
ro

je
ct

:
20

-1
27

P
re

pa
re

d 
B

y:
D

W
K

*E
qu

al
s 

re
m

ai
ni

ng
 lo

ad
 f

ro
m

 p
re

vi
ou

s 
B

M
P

 (
E

)

D
at

e:
4/

30
/2

02
1

w
hi

ch
 e

nt
er

s 
th

e 
B

M
P

TSS Removal 
Calculation Worksheet

H
ig

h 
S

tr
ee

t, 
N

or
w

el
l M

A

N
on

-a
ut

om
at

ed
 T

S
S

 C
al

cu
la

tio
n 

S
he

et
m

us
t 

be
 u

se
d 

if 
P

ro
pr

ie
ta

ry
 B

M
P

 P
ro

po
se

d
1.

 F
ro

m
 M

as
sD

E
P

 S
to

rm
w

at
er

 H
an

db
oo

k 
V

ol
. 

1
M

as
s.

 D
ep

t. 
of

 E
nv

iro
nm

en
ta

l P
ro

te
ct

io
n



TTS
S

 R
em

ov
al

 C
al

cu
la

tio
n 

W
or

ks
he

et

Fo
r P

re
tre

at
m

en
t: 

S
ub

su
rfa

ce
 C

ha
m

be
r S

ys
te

m
P

ro
j. 

N
o.

: 2
0-

12
7

D
at

e:
 4

/3
0/

20
21

Lo
ca

tio
n:

 W
ol

co
tt 

W
oo

ds
, M

ilt
on

 M
A

C
om

pu
te

d 
by

:  
  D

W
K

AA
B

C
D

E
B

M
P

TS
S

 R
em

ov
al

 
S

ta
rt

in
g 

TS
S

A
m

ou
nt

R
em

ai
ni

ng
R

at
e

Lo
ad

*
R

em
ov

ed
 (B

xC
)

Lo
ad

 (C
-D

)

   
   

  T
ot

al
 T

S
S

 R
em

ov
al

= 
>

 4
4%

 P
re

-t
re

at
m

en
t

N
ot

es
:

*S
ta

rti
ng

 T
S

S
 L

oa
d 

fo
r f

irs
t B

M
P

= 
1.

00
.  

TS
S

 lo
ad

 fo
r s

ub
se

qu
en

t B
M

P
's

 is
 e

qu
al

 to
 th

e 
R

em
ai

ni
ng

 L
oa

d 
(E

) f
ro

m
 th

e 
pr

ev
io

us
 B

M
P

.

63
%

D
ee

p 
S

um
p 

&
 

H
oo

de
d 

C
at

ch
 

B
as

in
25

1.
00

0.
25

0.
75

Fi
rs

t D
ef

en
se

 U
ni

t   
50

0.
75

0.
38

0.
38



First Defense® High Capacity
A Simple Solution for your Trickiest Sites

The First Defense® High Capacity is an enhanced vortex separator 

Defense®

constraints (Table 1

Stormwater Solutions

The First Defense® High Capacity has internal components designed to remove and retain gross debris, total suspended solids (TSS) and 
hydrocarbons (Fig.1

Components

    (not pictured)

Fig.1 The First Defense® High Capacity has internal components 

Applications
• 
• 

• 
  tied into an existing storm drain line
• 

• 
• 

  manholes
• 

• 

• Delivered to site pre-assembled and ready for installation

Advantages

Tel: (207) 756-6200 Fax: (207) 756-6212

t
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First Defense® High Capacity

Stormwater Solutions
Tel: (207) 756-6200 Fax: (207) 756-6212

FDHCSS1703

Table 1. First Defense®

First Defense®  
High Capacity 

Number

Diameter

Typical TSS Treatment
  Rates Peak 

Pipe 
Diameter1 Capacity 

Typical 
Sediment 
Storage 

Capacity2

Distance from 

Top of Rim3

Standard 
Distance 

Sump 
Floor

110μm

(yd3 3)

FD-3HC

FD-4HC

FD-5HC*

FD-6HC

FD-8HC

1

2

3

the First Defense®

 

Fig 2.

Fig 3.

Call 1 (800) 848-2706 to schedule an 
inspection and cleanout or learn more at  

Variable inlet angles













WWeighted Runoff Coefficients

   Name: 15 High Street Proj. No.: 20-127
Norwell, MA Date: 4/30/2021

Client: Northland Residential Corp Computed by:  JG
 Checked by:           DK

Description of Area Area Runoff A x C
CB1 (acres) Coefficient

Impervious 0.024 0.90 0.02
Pervious (G) 0.004 0.30 0.00
Pervious (W) 0.000 0.20 0.00

Totals = 0.028 0.02

Weighted Runoff Coefficient = (AxC) / A = 0.81

Description of Area Area Runoff A x C
CB2 (acres) Coefficient

Impervious 0.026 0.90 0.02
Pervious (G) 0.006 0.30 0.00
Pervious (W) 0.000 0.20 0.00

Totals = 0.032 0.03

Weighted Runoff Coefficient = (AxC) / A = 0.79

Description of Area Area Runoff A x C
CB3 (acres) Coefficient

Impervious 0.492 0.90 0.44
Pervious (G) 0.936 0.30 0.28
Pervious (W) 0.000 0.20 0.00

Totals = 1.428 0.72

Weighted Runoff Coefficient = (AxC) / A = 0.51

Description of Area Area Runoff A x C
CB4 (acres) Coefficient

Impervious 0.204 0.90 0.18
Pervious (G) 0.092 0.30 0.03
Pervious (W) 0.000 0.20 0.00

Totals = 0.296 0.21

Weighted Runoff Coefficient = (AxC) / A = 0.71

Description of Area Area Runoff A x C
CB5 (acres) Coefficient

Impervious 0.155 0.90 0.14
Pervious (G) 0.058 0.30 0.02
Pervious (W) 0.000 0.20 0.00

Totals = 0.213 0.16

Weighted Runoff Coefficient = (AxC) / A = 0.74

Description of Area Area Runoff A x C
CB6 (acres) Coefficient

Impervious 0.153 0.90 0.14
Pervious (G) 0.082 0.30 0.02
Pervious (W) 0.000 0.20 0.00

Totals = 0.235 0.16

Weighted Runoff Coefficient = (AxC) / A = 0.69



TTime of Concentration

Name: 15 High Street Proj. No.: 20-127
Norwell, MA Date: 4/30/2021

Client: Northland Residential Corp Computed by:  JG
Checked by:                 DK

Slope Length Velocity* Travel Time, Tt
CB 1 (%) (feet) (ft/sec) (L/V) / 60

(min)
Sheet Flow (Impervious) 2.20% 22 - 0.34
Shallow Concentrated Flow 
(Impervious) 1.20% 36 2.3 0.26

Time of Concentration, Tc = 0.60
Use Tc = 6.00

Slope Length Velocity* Travel Time, Tt
CB 2 (%) (feet) (ft/sec) (L/V) / 60

(min)
Sheet Flow (Impervious) 1.70% 13 - 3.00
Shallow Concentrated Flow 
(Impervious) 1.20% 49 2.3 0.36

Time of Concentration, Tc = 3.36
Use Tc = 6.00

Slope Length Velocity* Travel Time, Tt
CB 3 (%) (feet) (ft/sec) (L/V) / 60

(min)
Sheet Flow (Pervious) 2.50% 50 - 7.56
Shallow Concentrated Flow 
(Pervious) 0.65% 155 1.4 1.85
Shallow Concentrated Flow 
(Impervious) 1.30% 115 2.4 0.80

Time of Concentration, Tc = 10.20
Use Tc = 10.20

 
Slope Length Velocity* Travel Time, Tt

CB 4 (%) (feet) (ft/sec) (L/V) / 60

(min)
Sheet Flow (Pervious) 1.70% 13 - 3.00
Shallow Concentrated Flow 
(Imervious) 1.00% 172 2 1.43

Time of Concentration, Tc = 4.44
Use Tc = 6.00

Slope Length Velocity* Travel Time, Tt
CB 5 (%) (feet) (ft/sec) (L/V) / 60

(min)
Sheet Flow (Pervious) 2.30% 13 - 2.66
Shallow Concentrated Flow 
(Impervious) 1.00% 192 2 1.60

Time of Concentration, Tc = 4.26
Use Tc = 6.00

Slope Length Velocity* Travel Time, Tt
CB 6 (%) (feet) (ft/sec) (L/V) / 60

(min)
Sheet Flow (pervious) 1.00% 31 - 7.44
Shallow Concentrated Flow 
(Impervious) 1.00% 110 2 0.92

Time of Concentration, Tc = 8.36
Use Tc = 8.36



CLOSED DRAINAGE SYSTEM CALCULATIONS Page 1

SStorm Drainage Computations

Name: 15, 19, 27 & 35 High Street Proj. No.: 220-127 Design Parameters:
Norwell MA Date: 4/30/2021 7 Year Storm Boston

Client: Northland Residential Corp. Computed by:  JG  

 Checked by:                 DK ke= 0.5

LOCATION AREA C C x A SUM  FLOW TIME (MIN) i*  DESIGN    CAPACITY PROFILE

DESCRIPTION FROM TO (AC.) C x A PIPE CONC Q V n PIPE SLOPE Q full V full LENGTH FALL RIM INV INV W.S.E. Freeboard

TIME cfs fps SIZE ft^3/s ft/s ft ft UPPER LOWER ft ft

CB 1 DMH1 0.03 0.81 0.02 0.02 0.08 6.0 7.0 0.2 2.1 0.013 12 0.0200 5.0 6.4 10 0.20 174.70 170.70 170.50 170.6 4.1

CB 2 DMH1 0.03 0.79 0.03 0.03 0.06 6.0 7.0 0.2 2.4 0.013 12 0.0250 5.6 7.2 8 0.20 174.70 170.70 170.50 170.6 4.1

DMH1 DMH2 0.17 0.90 0.15 0.20 0.98 6.1 7.0 1.4 3.0 0.013 12 0.0062 2.8 3.6 177 1.10 175.00 170.50 169.40 170.4 4.6

DMH2 DMH3 0.19 0.90 0.17 0.37 0.13 7.1 6.7 2.5 4.1 0.013 12 0.0090 3.4 4.3 33 0.30 173.85 169.40 169.10 169.2 4.7

CB 3 DMH3 1.43 0.51 0.72 0.72 0.01 10.2 6.0 4.4 8.7 0.013 12 0.0500 8.0 10.1 4 0.20 173.50 169.50 169.30 168.6 4.9

CB 4 DMH3 0.30 0.71 0.21 0.21 0.11 6.0 7.0 1.5 3.6 0.013 12 0.0100 3.6 4.5 23 0.23 173.50 169.50 169.27 169.3 4.2

DMH3 DMH4 0.15 0.90 0.13 1.31 0.12 10.2 6.0 7.9 6.7 0.013 15 0.0148 7.9 6.4 47 0.70 173.60 168.85 168.15 168.3 5.3

DMH4 DMH5 --- --- --- 2.07 0.03 10.3 6.0 12.5 7.6 0.013 18 0.0150 12.9 7.3 14 0.21 174.40 167.90 167.69 167.2 7.2

DMH5 DMH6 --- --- --- 2.07 0.03 10.4 6.0 12.5 7.6 0.013 18 0.0150 12.9 7.3 12 0.18 174.70 167.69 167.51 167.0 7.7

CB 5 DMH 6 0.21 0.74 0.16 0.16 0.19 6.0 7.0 1.1 3.9 0.013 12 0.0158 4.5 5.7 44 0.70 177.50 173.50 172.80 173.3 4.2

CB 6 DMH6 0.24 0.69 0.16 0.16 0.08 8.4 6.4 1.0 3.5 0.013 12 0.0120 3.9 5.0 16 0.19 177.00 173.00 172.80 172.8 4.2

DMH7 DMH4 0.50 0.90 0.45 0.76 0.47 8.4 6.4 4.9 6.9 0.013 12 0.0219 5.3 6.7 196 4.29 177.00 172.70 168.40 172.1 4.9

 

Boston, MA
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Merrill Engineers- Land Surveyors
427 Columbia Rd., Hanover, MA. 02339
781-826-9200
26 Union St., Plymouth, MA.  02360
508-746-6060

FORM 11 - SOIL EVALUATOR FORM

Revision: 

X

X

a. b.

X

X X

X X

X

Other References Reviewed:

(Month/year)Current Water Resource Conditions (USGS): 

Test Dates:

Testhole #:

Thursday, June 18, 2020

 

May-2020

No:Within 100 year flood boundary? 

Above 500 year flood boundary? No:

Name:

Within a velocity zone?

Name:

Wetland Area:

Geological Material/map unit:

Landform:

Flood Insurance Rate Map:

Within 500 year flood boundary?

Hills, Ridges, Moraines

No: Yes:Yes:

Yes:

Range: Above Normal: Normal:

National Wetland Inventory Map:

Wetlands Conservancy Program Map: 

Below Normal:

(map unit) n/a

Yes:

(map unit) n/a

No:

Coarse Deposits

 Telephone no.:

No:

 Name:

Year Published: 2018 1:24,000Publication Scale:

Construction Type:

Surficial Geologic Report Available: No: Yes:

Published Soil Survey Available:

SITE INFORMATION

420B

Canton F.S.L.

Performed By:

Witnessed By:

Joshua Green

FACILITY INFORMATION

Performed By:

Owner/ Applicant Information:Site Location:

Date:Project No.

Commonwealth of Massachusetts

20-127

Norwell

Soil Suitability Assessment for On-site Sewage Disposal

18-Jun-20

,   Massachusetts

Builder's lot #:
Street Address:

Test Dates: Sunday, December 20, 2020

 Address:

Ralph Cole

15,19,27,35 High Street

Soil Limitations:

Yes:

Norwell, MA

New Construction: 

Town, State, Zip:
Assessor's Map:

Repair: Upgrade:

 Town, State, Zip:

Drainage Class:

Witnessed By: Testhole #:

Drainage Class:
B

Soil Name:

Drainage:

1:1,950 a. Soil Map Unit:
b. Soil Map Unit:

Comments:

None

Year Published: 2020 Publication Scale:

L:/(job no.)20-127 Soils Form.xls



Merrill Engineers Land Surveyors
427 Columbia Rd., Hanover, MA. 02339
26 Union St., Plymouth, MA. 02360

FORM 11 - SOIL EVALUATOR FORM

X A: B:

A: B:

x

Depth to soil mottles: inches

None

Ground water adjustment: inches

Index Well Number: Reading Date:

inches

inches

*If applicable, only deep hole with shallowest ESHGW listed.

CERTIFICATION

I certify that I have passed the soil evaluator examination approved by the Department of Environtmental 
Protection and that the above analysis was performed by me conistent with the required training, expertise and 
experience described in 310 CMR 15.017.

June 18, 2020Date:

May 2019

Board of Health:

Adjustment groundwater level:

DETERMINATION OF HIGH GROUNDWATER ELEVATION

Method Used:

210 inches

inches

Adjustment factor:

Yes: No:

Name of Board of Health Witness:

Signature of Soil Evaluator:
Typed or Printed Name of Soil Evaluator: Joshua Green

Ralph Cole

Date of Soil Evaluator Exam:

Depth weeping from side of observation hole:

Depth observed standing in observation hole:

Project No.: 20-127

Index well level:

If yes, at what depth was it observed?   

Depth of Naturally Occurring Pervious Material

Street Address: 15,19,27,35 High Street

DEPTH OF PERVIOUS MATERIAL

Upper Boundary (inches):
Lower Boundary (inches):

Town: Norwell, MA

*Deep Hole #
Builder's lot #:

20-01

Assessor's Map:

Norwell Board of Health

Date:
Revised:

6/18/20

see logs
see logs

Does at least four feet of naturally occurring pervious material exist in all areas
observed throughout the area proposed for the soil absorption system?

20-127 Soils Form.xls



Merrill Engineers- Land Surveyors
427 Columbia Rd., Hanover, MA. 02339
781-826-9200
26 Union St., Plymouth, MA.  02360
508-746-6060

FORMS 11 AND 12

SOIL EVALUATOR FORM

X

ft ft ft ft

ft

X

X

system for a particular use, meeting the requirements of Title5 and applicable local bylaws, will in fact be feasible on this site.

An indication that the “site failed” indicates only that the area tested did not meet the minimum criteria (at the time of  testing) for a 
successful soil evaluation and/or percolation test in the area tested.  Additional testing at another depth or other 
areas may result in passing results.

Comments:

An indication that the "site passed" indicates only that the basic criteria for a soil evaluation and percolation test under Title 5 have 
 been met in the area tested.  Further soil evaluations and design work are necessary to determine whether a septic 

Performed By: Joshua Green Witnessed By: Ralph Cole Mach./Oper.: T. A. Iaria

Test Passed/ Failed/ 
Discon/ Add. Test Req'd:

Test Passed/ Failed/ Discon/ 
Add. Testing Req'd:

Rate: (min/in.): <2 min/in Rate: (min/in.):

Time Elapse: (9"-6"): Time Elapse: (9"-6"):

Time AT 6": Time AT 6":

Time Elapse:(12"-9") Time Elapse:(12"-9")

Time @ 9": Time @ 9":

Time @ 12": Time @ 12":

End of Presoak: 8:26 AM End of Presoak:

Start of Presoak: 8:19 AM Start of Presoak:

Depth of Perc: 33"-51" Depth of Perc:

Test Date: 6/18/2020 Test Date:

Mottling:

Estimated Depth to Seasonal High Ground Water : 210"

PERCOLATION TEST
Percolation Hole #: 20-01 Percolation Hole #:

Standing in Hole: 210" Weeping from Face: Saturating the Face:

Disturbed Soil: Fill Mat'l: Impervious Layer(s): Weathered/Fractured Rock: Bedrock:

GROUNDWATER OBSERVED: Yes: No: If Yes: What is the depth of Groundwater:

PARENT MATERIAL: Till Unsuitable Material Present? Yes: No: If Yes:

20-210 C Medium Sand 2.5Y 5/4
Loose, Single Grain, 10% Gravel 10% Stone, Large 
Boulders present in face of test pit

9-20 Bw Loamy Sand 10YR 5/6
Massive, Friable

Other (Structure, Consistency,% Gravels, Stones, 
Boulders

0-9 Ap Loamy Sand 10YR 3/2
Massive, Friable

DEEP OBSERVATION HOLE LOG
Depth 

(inches)
Soil Hor./ 

Layer Soil Texture    (USDA) Soil Color 
(Munsell)

Redoximorphic 
Features 

>100 DRAINAGEWAY: >100

DRINKING WATER WELL: >100 OTHER:

VEGETATION: Lawn LANDFORM: Hills/Moraine

DISTANCES FROM:
OPEN WATER BODY: >100 PROPERTY LINE: 45 POSSIBLE WET AREA:

LAND USE: Residential SURFACE STONES: Yes: No: SLOPE (%): 0-3%

OWNER: JOB NO.: 20-127

LOCATION (Identify on Plan): GROUND ELEVATION AT SURFACE OF HOLE:

8:00 WEATHER: Sunny 75°

SITE ADDRESS or MAP/LOT #: 15,19,27,35 High Street Norwell, MA

ON-SITE REVIEW
DEEP HOLE #: 20-01 DATE: 18-Jun-20 TIME:

File:20-127 Soils Form.xls Test Hole: 19-01



Merrill Engineers- Land Surveyors
427 Columbia Rd., Hanover, MA. 02339
781-826-9200
26 Union St., Plymouth, MA.  02360
508-746-6060

FORMS 11 AND 12

SOIL EVALUATOR FORM

X

ft ft ft ft

ft

X

X

ON-SITE REVIEW
DEEP HOLE #: 20-02 DATE: 18-Jun-20 TIME: 8:35 WEATHER: Sunny 75°

SITE ADDRESS or MAP/LOT #: 15,19,27,35 High Street Norwell, MA

OWNER: JOB NO.: 20-127

LOCATION (Identify on Plan): GROUND ELEVATION AT SURFACE OF HOLE:

LAND USE: Residential SURFACE STONES: Yes: No: SLOPE (%): 0-3%

VEGETATION: Lawn LANDFORM: Hills/Moraine

DISTANCES FROM:
OPEN WATER BODY: >100 PROPERTY LINE: 45 POSSIBLE WET AREA: >100 DRAINAGEWAY: >100

DRINKING WATER WELL: >100 OTHER:

DEEP OBSERVATION HOLE LOG
Depth 

(inches)
Soil Hor./ 

Layer Soil Texture    (USDA) Soil Color 
(Munsell)

Redoximorphic 
Features 

Other (Structure, Consistency,% Gravels, Stones, 
Boulders

0-13 Ap Loamy Sand 10YR 3/2
Massive, Friable

13-37 Bw Loamy Sand 10YR 5/6
Massive, Friable

37-144 C Medium Sand 2.5Y 5/4
Loose, Single Grain, 10% Gravel 10% Stone, Large 
Boulders present in face of test pit

PARENT MATERIAL: Till Unsuitable Material Present? Yes: No: If Yes:

Disturbed Soil: Fill Mat'l: Impervious Layer(s): Weathered/Fractured Rock: Bedrock:

GROUNDWATER OBSERVED: Yes: No: If Yes: What is the depth of Groundwater:

Standing in Hole: Weeping from Face: Saturating the Face: Mottling:

Estimated Depth to Seasonal High Ground Water : 
PERCOLATION TEST
Percolation Hole #: 20-02 Percolation Hole #:

Test Date: 6/18/2020 Test Date:

Depth of Perc: 34"-52" Depth of Perc:

Start of Presoak: 8:38 AM Start of Presoak:

End of Presoak: 8:43 AM End of Presoak:

Time @ 12": Time @ 12":

Time @ 9": Time @ 9":

Time Elapse:(12"-9") Time Elapse:(12"-9")

Time AT 6": Time AT 6":

Time Elapse: (9"-6"): Time Elapse: (9"-6"):

Rate: (min/in.): <2 min/in Rate: (min/in.):
Test Passed/ Failed/ 
Discon/ Add. Test Req'd:

Test Passed/ Failed/ Discon/ 
Add. Testing Req'd:

 been met in the area tested.  Further soil evaluations and design work are necessary to determine whether a septic 

Performed By: Joshua Green Witnessed By: Ralph Cole Mach./Oper.: T. A. Iaria

system for a particular use, meeting the requirements of Title5 and applicable local bylaws, will in fact be feasible on this site.

An indication that the “site failed” indicates only that the area tested did not meet the minimum criteria (at the time of  testing) for a 
successful soil evaluation and/or percolation test in the area tested.  Additional testing at another depth or other 
areas may result in passing results.

Comments:

An indication that the "site passed" indicates only that the basic criteria for a soil evaluation and percolation test under Title 5 have 

File:20-127 Soils Form.xls Test Hole: 19-01



Merrill Engineers- Land Surveyors
427 Columbia Rd., Hanover, MA. 02339
781-826-9200
26 Union St., Plymouth, MA.  02360
508-746-6060

FORMS 11 AND 12

SOIL EVALUATOR FORM

X

ft ft ft ft

ft

X

X

ON-SITE REVIEW
DEEP HOLE #: 20-03 DATE: 18-Jun-20 TIME: 9:00 WEATHER: Sunny 80°

SITE ADDRESS or MAP/LOT #: 15,19,27,35 High Street Norwell, MA

OWNER: JOB NO.: 20-127

LOCATION (Identify on Plan): GROUND ELEVATION AT SURFACE OF HOLE:

LAND USE: Residential SURFACE STONES: Yes: No: SLOPE (%): 0-3%

VEGETATION: Lawn LANDFORM: Hills/Moraine

DISTANCES FROM:
OPEN WATER BODY: >100 PROPERTY LINE: 45 POSSIBLE WET AREA: >100 DRAINAGEWAY: >100

DRINKING WATER WELL: >100 OTHER:

DEEP OBSERVATION HOLE LOG
Depth 

(inches)
Soil Hor./ 

Layer Soil Texture    (USDA) Soil Color 
(Munsell)

Redoximorphic 
Features 

Other (Structure, Consistency,% Gravels, Stones, 
Boulders

0-8 Ap Loamy Sand 10YR 3/2
Massive, Friable

8-23 Bw Loamy Sand 10YR 5/6
Massive, Friable

23-138 C Medium Sand 2.5Y 5/4
Loose, Single Grain, 10% Gravel 45% Stone, Large 
Boulders present in face of test pit

PARENT MATERIAL: Till Unsuitable Material Present? Yes: No: If Yes:

Disturbed Soil: Fill Mat'l: Impervious Layer(s): Weathered/Fractured Rock: Bedrock:

GROUNDWATER OBSERVED: Yes: No: If Yes: What is the depth of Groundwater:

Standing in Hole: Weeping from Face: Saturating the Face: Mottling:

Estimated Depth to Seasonal High Ground Water : 
PERCOLATION TEST
Percolation Hole #: 20-03 Percolation Hole #:

Test Date: 6/18/2020 Test Date:

Depth of Perc: 29"-47" Depth of Perc:

Start of Presoak: 9:21 AM Start of Presoak:

End of Presoak: 9:36 AM End of Presoak:

Time @ 12": 9:36 AM Time @ 12":

Time @ 9": 9:38 AM Time @ 9":

Time Elapse:(12"-9") 2 min Time Elapse:(12"-9")

Time AT 6": 9:42 AM Time AT 6":

Time Elapse: (9"-6"): 4 min Time Elapse: (9"-6"):

Rate: (min/in.): <2 min/in Rate: (min/in.):
Test Passed/ Failed/ 
Discon/ Add. Test Req'd:

Test Passed/ Failed/ Discon/ 
Add. Testing Req'd:

 been met in the area tested.  Further soil evaluations and design work are necessary to determine whether a septic 

Performed By: Joshua Green Witnessed By: Ralph Cole Mach./Oper.: T. A. Iaria

system for a particular use, meeting the requirements of Title5 and applicable local bylaws, will in fact be feasible on this site.

An indication that the “site failed” indicates only that the area tested did not meet the minimum criteria (at the time of  testing) for a 
successful soil evaluation and/or percolation test in the area tested.  Additional testing at another depth or other 
areas may result in passing results.

Comments: This test pit conisted of mostly stone and gravel. The C layer had varying size stones through out and boulders down at the 
bottom of the test pit. 

An indication that the "site passed" indicates only that the basic criteria for a soil evaluation and percolation test under Title 5 have 

File:20-127 Soils Form.xls Test Hole: 19-01



Merrill Engineers- Land Surveyors
427 Columbia Rd., Hanover, MA. 02339
781-826-9200
26 Union St., Plymouth, MA.  02360
508-746-6060

FORMS 11 AND 12

SOIL EVALUATOR FORM

X

ft ft ft ft

ft

X

X

ON-SITE REVIEW
DEEP HOLE #: 20-04 DATE: 18-Jun-20 TIME: 10:00 WEATHER: Sunny 75°

SITE ADDRESS or MAP/LOT #: 15,19,27,35 High Street Norwell, MA

OWNER: JOB NO.: 20-127

LOCATION (Identify on Plan): GROUND ELEVATION AT SURFACE OF HOLE:

LAND USE: Residential SURFACE STONES: Yes: No: SLOPE (%): 0-3%

VEGETATION: Lawn LANDFORM: Hills/Moraine

DISTANCES FROM:
OPEN WATER BODY: >100 PROPERTY LINE: 45 POSSIBLE WET AREA: >100 DRAINAGEWAY: >100

DRINKING WATER WELL: >100 OTHER:

DEEP OBSERVATION HOLE LOG
Depth 

(inches)
Soil Hor./ 

Layer Soil Texture    (USDA) Soil Color 
(Munsell)

Redoximorphic 
Features 

Other (Structure, Consistency,% Gravels, Stones, 
Boulders

0-7 Ap Loamy Sand 10YR 3/2
Massive, Friable

7-26 Bw Loamy Sand 10YR 5/6
Massive, Friable

26-127 C1 Medium Sand 2.5Y 5/4
Loose, Single Grain, 10% Gravel 10% Stone, Large 
Boulders present in face of test pit

127-150 C2 Medium Sand 2.5Y 5/4
Clean Sand layer, No stones present 0-2% gravel

PARENT MATERIAL: Till Unsuitable Material Present? Yes: No: If Yes:

Disturbed Soil: Fill Mat'l: Impervious Layer(s): Weathered/Fractured Rock: Bedrock:

GROUNDWATER OBSERVED: Yes: No: If Yes: What is the depth of Groundwater:

Standing in Hole: Weeping from Face: Saturating the Face: Mottling:

Estimated Depth to Seasonal High Ground Water : 
PERCOLATION TEST
Percolation Hole #: 20-04 Percolation Hole #:

Test Date: 6/18/2020 Test Date:

Depth of Perc: 27"-45" Depth of Perc:

Start of Presoak: 10:05 AM Start of Presoak:

End of Presoak: 10:12 AM End of Presoak:

Time @ 12": Time @ 12":

Time @ 9": Time @ 9":

Time Elapse:(12"-9") Time Elapse:(12"-9")

Time AT 6": Time AT 6":

Time Elapse: (9"-6"): Time Elapse: (9"-6"):

Rate: (min/in.): <2 min/in Rate: (min/in.):
Test Passed/ Failed/ 
Discon/ Add. Test Req'd:

Test Passed/ Failed/ Discon/ 
Add. Testing Req'd:

 been met in the area tested.  Further soil evaluations and design work are necessary to determine whether a septic 

Performed By: Joshua Green Witnessed By: Ralph Cole Mach./Oper.: T. A. Iaria

system for a particular use, meeting the requirements of Title5 and applicable local bylaws, will in fact be feasible on this site.

An indication that the “site failed” indicates only that the area tested did not meet the minimum criteria (at the time of  testing) for a 
successful soil evaluation and/or percolation test in the area tested.  Additional testing at another depth or other 
areas may result in passing results.

Comments:

An indication that the "site passed" indicates only that the basic criteria for a soil evaluation and percolation test under Title 5 have 

File:20-127 Soils Form.xls Test Hole: 19-01



Merrill Engineers- Land Surveyors
427 Columbia Rd., Hanover, MA. 02339
781-826-9200
26 Union St., Plymouth, MA.  02360
508-746-6060

FORMS 11 AND 12

SOIL EVALUATOR FORM

X

ft ft ft ft

ft

X

X

ON-SITE REVIEW
DEEP HOLE #: D1 DATE: 18-Jun-20 TIME: 10:20 WEATHER: Sunny 80°

SITE ADDRESS or MAP/LOT #: 15,19,27,35 High Street Norwell, MA

OWNER: JOB NO.: 20-127

LOCATION (Identify on Plan): GROUND ELEVATION AT SURFACE OF HOLE:

LAND USE: Residential SURFACE STONES: Yes: No: SLOPE (%): 0-3%

VEGETATION: Lawn LANDFORM: Hills/Moraine

DISTANCES FROM:
OPEN WATER BODY: >100 PROPERTY LINE: 100 POSSIBLE WET AREA: >100 DRAINAGEWAY: >100

DRINKING WATER WELL: >100 OTHER:

DEEP OBSERVATION HOLE LOG
Depth 

(inches)
Soil Hor./ 

Layer Soil Texture    (USDA) Soil Color 
(Munsell)

Redoximorphic 
Features 

Other (Structure, Consistency,% Gravels, Stones, 
Boulders

0-8 Ap Loamy Sand 10YR 3/3 Massive, Friable

8-24 Bw Loamy Sand 10YR 5/6 Massive, Friable

24-150 C Sand 2.5Y 5/3
Loose Single Grain, pockets firm in face of of test pit, 
10% Gravel 10% Stone

PARENT MATERIAL: Till Unsuitable Material Present? Yes: No: If Yes:

Disturbed Soil: Fill Mat'l: Impervious Layer(s): Weathered/Fractured Rock: Bedrock:

GROUNDWATER OBSERVED: Yes: No: If Yes: What is the depth of Groundwater:

Standing in Hole: Weeping from Face: Saturating the Face: Mottling:

Estimated Depth to Seasonal High Ground Water : 
PERCOLATION TEST
Percolation Hole #: Percolation Hole #:

Test Date: Test Date:

Depth of Perc: Depth of Perc:

Start of Presoak: Start of Presoak:

End of Presoak: End of Presoak:

Time @ 12": Time @ 12":

Time @ 9": Time @ 9":

Time Elapse:(12"-9") Time Elapse:(12"-9")

Time AT 6": Time AT 6":

Time Elapse: (9"-6"): Time Elapse: (9"-6"):

Rate: (min/in.): Rate: (min/in.):
Test Passed/ Failed/ 
Discon/ Add. Test Req'd:

Test Passed/ Failed/ Discon/ 
Add. Testing Req'd:

 been met in the area tested.  Further soil evaluations and design work are necessary to determine whether a septic 

Performed By: Joshua Green Witnessed By: Ralph Cole Mach./Oper.: T. A. Iaria

system for a particular use, meeting the requirements of Title5 and applicable local bylaws, will in fact be feasible on this site.

An indication that the “site failed” indicates only that the area tested did not meet the minimum criteria (at the time of  testing) for a 
successful soil evaluation and/or percolation test in the area tested.  Additional testing at another depth or other 
areas may result in passing results.

Comments:

An indication that the "site passed" indicates only that the basic criteria for a soil evaluation and percolation test under Title 5 have 

File:20-127 Soils Form.xls Test Hole: 19-01



Merrill Engineers- Land Surveyors
427 Columbia Rd., Hanover, MA. 02339
781-826-9200
26 Union St., Plymouth, MA.  02360
508-746-6060

FORMS 11 AND 12

SOIL EVALUATOR FORM

X

ft ft ft ft

ft

X

X

ON-SITE REVIEW
DEEP HOLE #: D2 DATE: 18-Jun-20 TIME: 10:40 WEATHER: Sunny 80°

SITE ADDRESS or MAP/LOT #: 15,19,27,35 High Street Norwell, MA

OWNER: JOB NO.: 20-127

LOCATION (Identify on Plan): GROUND ELEVATION AT SURFACE OF HOLE:

LAND USE: Residential SURFACE STONES: Yes: No: SLOPE (%): 0-3%

VEGETATION: Lawn LANDFORM: Hills/Moraine

DISTANCES FROM:
OPEN WATER BODY: >100 PROPERTY LINE: 100 POSSIBLE WET AREA: >100 DRAINAGEWAY: >100

DRINKING WATER WELL: >100 OTHER:

DEEP OBSERVATION HOLE LOG
Depth 

(inches)
Soil Hor./ 

Layer Soil Texture    (USDA) Soil Color 
(Munsell)

Redoximorphic 
Features 

Other (Structure, Consistency,% Gravels, Stones, 
Boulders

0-10 Ap Loamy Sand 10YR 3/2 Massive, Friable

10-18 Bw Loamy Sand 10YR 4/6 Massive, Friable

18-80 C1 Sand 2.5Y 5/4 Loose, Single Grain, 10% Gravel 10% Stone

80-100 Cd Loamy Sand 2.5Y 6/2 Massive, Friable 10% Gravel 5% Stone

PARENT MATERIAL: Till Unsuitable Material Present? Yes: No: If Yes:

Disturbed Soil: Fill Mat'l: Impervious Layer(s): Weathered/Fractured Rock: Bedrock:

GROUNDWATER OBSERVED: Yes: No: If Yes: What is the depth of Groundwater:

Standing in Hole: Weeping from Face: Saturating the Face: Mottling:

Estimated Depth to Seasonal High Ground Water : 
PERCOLATION TEST
Percolation Hole #: Percolation Hole #:

Test Date: Test Date:

Depth of Perc: Depth of Perc:

Start of Presoak: Start of Presoak:

End of Presoak: End of Presoak:

Time @ 12": Time @ 12":

Time @ 9": Time @ 9":

Time Elapse:(12"-9") Time Elapse:(12"-9")

Time AT 6": Time AT 6":

Time Elapse: (9"-6"): Time Elapse: (9"-6"):

Rate: (min/in.): Rate: (min/in.):
Test Passed/ Failed/ 
Discon/ Add. Test Req'd:

Test Passed/ Failed/ Discon/ 
Add. Testing Req'd:

 been met in the area tested.  Further soil evaluations and design work are necessary to determine whether a septic 

Performed By: Joshua Green Witnessed By: Ralph Cole Mach./Oper.: T. A. Iaria

system for a particular use, meeting the requirements of Title5 and applicable local bylaws, will in fact be feasible on this site.

An indication that the “site failed” indicates only that the area tested did not meet the minimum criteria (at the time of  testing) for a 
successful soil evaluation and/or percolation test in the area tested.  Additional testing at another depth or other 
areas may result in passing results.

Comments:

An indication that the "site passed" indicates only that the basic criteria for a soil evaluation and percolation test under Title 5 have 

File:20-127 Soils Form.xls Test Hole: 19-01



Merrill Engineers- Land Surveyors
427 Columbia Rd., Hanover, MA. 02339
781-826-9200
26 Union St., Plymouth, MA.  02360
508-746-6060

FORMS 11 AND 12

SOIL EVALUATOR FORM

X

ft ft ft ft

ft

X

X

ON-SITE REVIEW
DEEP HOLE #: D3 DATE: 18-Jun-20 TIME: 11:10 WEATHER: Sunny 80°

SITE ADDRESS or MAP/LOT #: 15,19,27,35 High Street Norwell, MA

OWNER: JOB NO.: 20-127

LOCATION (Identify on Plan): GROUND ELEVATION AT SURFACE OF HOLE:

LAND USE: Residential SURFACE STONES: Yes: No: SLOPE (%): 0-3%

VEGETATION: Lawn LANDFORM: Hills/Moraine

DISTANCES FROM:
OPEN WATER BODY: >100 PROPERTY LINE: 100 POSSIBLE WET AREA: >100 DRAINAGEWAY: >100

DRINKING WATER WELL: >100 OTHER:

DEEP OBSERVATION HOLE LOG
Depth 

(inches)
Soil Hor./ 

Layer Soil Texture    (USDA) Soil Color 
(Munsell)

Redoximorphic 
Features 

Other (Structure, Consistency,% Gravels, Stones, 
Boulders

0-7 Ap Loamy Sand 10YR 3/3 Massive, Friable

7-20 Bw Loamy Sand 10YR 5/6 Massive, Friable

20-84 C1 Sand 2.5Y 5/4 Loose, Single Grain, 10% Gravel 10% Stone

84-108 C2 Medium Sand 2.5Y 5/2 Loose, Single Grain, 5% Gravel 2% Stone

108-124 Cd Loamy Sand 2.5Y 5/2 Massive, Firm, 10% Gravel 10% Stone

PARENT MATERIAL: Till Unsuitable Material Present? Yes: No: If Yes:

Disturbed Soil: Fill Mat'l: Impervious Layer(s): Weathered/Fractured Rock: Bedrock:

GROUNDWATER OBSERVED: Yes: No: If Yes: What is the depth of Groundwater:

Standing in Hole: Weeping from Face: Saturating the Face: Mottling:

Estimated Depth to Seasonal High Ground Water : 
PERCOLATION TEST
Percolation Hole #: Percolation Hole #:

Test Date: Test Date:

Depth of Perc: Depth of Perc:

Start of Presoak: Start of Presoak:

End of Presoak: End of Presoak:

Time @ 12": Time @ 12":

Time @ 9": Time @ 9":

Time Elapse:(12"-9") Time Elapse:(12"-9")

Time AT 6": Time AT 6":

Time Elapse: (9"-6"): Time Elapse: (9"-6"):

Rate: (min/in.): Rate: (min/in.):
Test Passed/ Failed/ 
Discon/ Add. Test Req'd:

Test Passed/ Failed/ Discon/ 
Add. Testing Req'd:

 been met in the area tested.  Further soil evaluations and design work are necessary to determine whether a septic 

Performed By: Joshua Green Witnessed By: Ralph Cole Mach./Oper.: T. A. Iaria

system for a particular use, meeting the requirements of Title5 and applicable local bylaws, will in fact be feasible on this site.

An indication that the “site failed” indicates only that the area tested did not meet the minimum criteria (at the time of  testing) for a 
successful soil evaluation and/or percolation test in the area tested.  Additional testing at another depth or other 
areas may result in passing results.

Comments:

An indication that the "site passed" indicates only that the basic criteria for a soil evaluation and percolation test under Title 5 have 

File:20-127 Soils Form.xls Test Hole: 19-01



Merrill Engineers- Land Surveyors
427 Columbia Rd., Hanover, MA. 02339
781-826-9200
26 Union St., Plymouth, MA.  02360
508-746-6060

FORMS 11 AND 12

SOIL EVALUATOR FORM

X

ft ft ft ft

ft

X

X

ON-SITE REVIEW
DEEP HOLE #: D4 DATE: 10-Dec-20 TIME: WEATHER:

SITE ADDRESS or MAP/LOT #: 15,19,27,35 High Street Norwell, MA

OWNER: JOB NO.: 20-127

LOCATION (Identify on Plan): GROUND ELEVATION AT SURFACE OF HOLE:

LAND USE: Residential SURFACE STONES: Yes: No: SLOPE (%): 0-3%

VEGETATION: Lawn LANDFORM: Hills/Moraine

DISTANCES FROM:
OPEN WATER BODY: >100 PROPERTY LINE: 100 POSSIBLE WET AREA: >100 DRAINAGEWAY: >100

DRINKING WATER WELL: >100 OTHER:

DEEP OBSERVATION HOLE LOG
Depth 

(inches)
Soil Hor./ 

Layer Soil Texture    (USDA) Soil Color 
(Munsell)

Redoximorphic 
Features 

Other (Structure, Consistency,% Gravels, Stones, 
Boulders

0-8 Ap Loamy Sand 10YR 3/2 Massive, Friable

8-27 Bw Loamy Sand 10YR 5/6 Massive, Friable

27-108 C1 Medium Sand 2.5Y 5/4 Loose, Single Grain, 15% Gravel 10% Stone

108-216 C2 Medium Sand 2.5Y 6/3 Loose, Single Grain, 10% Gravel 5% Stone

PARENT MATERIAL: Till Unsuitable Material Present? Yes: No: If Yes:

Disturbed Soil: Fill Mat'l: Impervious Layer(s): Weathered/Fractured Rock: Bedrock:

GROUNDWATER OBSERVED: Yes: No: If Yes: What is the depth of Groundwater:

Standing in Hole:  - Weeping from Face:  - Saturating the Face:  - Mottling:  - 

Estimated Depth to Seasonal High Ground Water : 
PERCOLATION TEST
Percolation Hole #: Percolation Hole #:

Test Date: Test Date:

Depth of Perc: Depth of Perc:

Start of Presoak: Start of Presoak:

End of Presoak: End of Presoak:

Time @ 12": Time @ 12":

Time @ 9": Time @ 9":

Time Elapse:(12"-9") Time Elapse:(12"-9")

Time AT 6": Time AT 6":

Time Elapse: (9"-6"): Time Elapse: (9"-6"):

Rate: (min/in.): Rate: (min/in.):
Test Passed/ Failed/ 
Discon/ Add. Test Req'd:

Test Passed/ Failed/ Discon/ 
Add. Testing Req'd:

 been met in the area tested.  Further soil evaluations and design work are necessary to determine whether a septic 

Performed By: Joshua Green Witnessed By: Ralph Cole Mach./Oper.: T. A. Iaria

system for a particular use, meeting the requirements of Title5 and applicable local bylaws, will in fact be feasible on this site.

An indication that the “site failed” indicates only that the area tested did not meet the minimum criteria (at the time of  testing) for a 
successful soil evaluation and/or percolation test in the area tested.  Additional testing at another depth or other 
areas may result in passing results.

Comments:

An indication that the "site passed" indicates only that the basic criteria for a soil evaluation and percolation test under Title 5 have 

File:20-127 Soils Form.xls Test Hole: 19-01



Merrill Engineers- Land Surveyors
427 Columbia Rd., Hanover, MA. 02339
781-826-9200
26 Union St., Plymouth, MA.  02360
508-746-6060

FORMS 11 AND 12

SOIL EVALUATOR FORM

X

ft ft ft ft

ft

X

X

ON-SITE REVIEW
DEEP HOLE #: D5 DATE: 10-Dec-20 TIME: WEATHER:

SITE ADDRESS or MAP/LOT #: 15,19,27,35 High Street Norwell, MA

OWNER: JOB NO.: 20-127

LOCATION (Identify on Plan): GROUND ELEVATION AT SURFACE OF HOLE:

LAND USE: Residential SURFACE STONES: Yes: No: SLOPE (%): 0-3%

VEGETATION: Lawn LANDFORM: Hills/Moraine

DISTANCES FROM:
OPEN WATER BODY: >100 PROPERTY LINE: 100 POSSIBLE WET AREA: >100 DRAINAGEWAY: >100

DRINKING WATER WELL: >100 OTHER:

DEEP OBSERVATION HOLE LOG
Depth 

(inches)
Soil Hor./ 

Layer Soil Texture    (USDA) Soil Color 
(Munsell)

Redoximorphic 
Features 

Other (Structure, Consistency,% Gravels, Stones, 
Boulders

0-7 Ap Loamy Sand 10YR 3/2 Massive, Friable

7-21 Bw Loamy Sand 10YR 5/6 Massive, Friable

21-98 C1 Medium Sand 2.5Y 5/4 Loose, Single Grain, 15% Gravel 5% Stone

98-180 C2 Medium Sand 2.5Y 5/4 Loose, Single Grain, 10% Gravel 5% Stone

PARENT MATERIAL: Till Unsuitable Material Present? Yes: No: If Yes:

Disturbed Soil: Fill Mat'l: Impervious Layer(s): Weathered/Fractured Rock: Bedrock:

GROUNDWATER OBSERVED: Yes: No: If Yes: What is the depth of Groundwater:

Standing in Hole:  - Weeping from Face:  - Saturating the Face:  - Mottling:  - 

Estimated Depth to Seasonal High Ground Water : 
PERCOLATION TEST
Percolation Hole #: Percolation Hole #:

Test Date: Test Date:

Depth of Perc: Depth of Perc:

Start of Presoak: Start of Presoak:

End of Presoak: End of Presoak:

Time @ 12": Time @ 12":

Time @ 9": Time @ 9":

Time Elapse:(12"-9") Time Elapse:(12"-9")

Time AT 6": Time AT 6":

Time Elapse: (9"-6"): Time Elapse: (9"-6"):

Rate: (min/in.): Rate: (min/in.):
Test Passed/ Failed/ 
Discon/ Add. Test Req'd:

Test Passed/ Failed/ Discon/ 
Add. Testing Req'd:

 been met in the area tested.  Further soil evaluations and design work are necessary to determine whether a septic 

Performed By: Joshua Green Witnessed By: Ralph Cole Mach./Oper.: T. A. Iaria

system for a particular use, meeting the requirements of Title5 and applicable local bylaws, will in fact be feasible on this site.

An indication that the “site failed” indicates only that the area tested did not meet the minimum criteria (at the time of  testing) for a 
successful soil evaluation and/or percolation test in the area tested.  Additional testing at another depth or other 
areas may result in passing results.

Comments: Less defined difference between C1 and C2.

An indication that the "site passed" indicates only that the basic criteria for a soil evaluation and percolation test under Title 5 have 

File:20-127 Soils Form.xls Test Hole: 19-01



Merrill Engineers- Land Surveyors
427 Columbia Rd., Hanover, MA. 02339
781-826-9200
26 Union St., Plymouth, MA.  02360
508-746-6060

FORMS 11 AND 12

SOIL EVALUATOR FORM

X

ft ft ft ft

ft

X

X

ON-SITE REVIEW
DEEP HOLE #: 20-05 DATE: 10-Dec-20 TIME: WEATHER:

SITE ADDRESS or MAP/LOT #: 15,19,27,35 High Street Norwell, MA

OWNER: JOB NO.: 20-127

LOCATION (Identify on Plan): GROUND ELEVATION AT SURFACE OF HOLE:

LAND USE: Residential SURFACE STONES: Yes: No: SLOPE (%): 0-3%

VEGETATION: Lawn LANDFORM: Hills/Moraine

DISTANCES FROM:
OPEN WATER BODY: >100 PROPERTY LINE: 100 POSSIBLE WET AREA: >100 DRAINAGEWAY: >100

DRINKING WATER WELL: >100 OTHER:

DEEP OBSERVATION HOLE LOG
Depth 

(inches)
Soil Hor./ 

Layer Soil Texture    (USDA) Soil Color 
(Munsell)

Redoximorphic 
Features 

Other (Structure, Consistency,% Gravels, Stones, 
Boulders

0-7 Ap Loamy Sand 10YR 3/2 Massive, Granular

7-25 Bw Loamy Sand 10YR 5/6 Massive, Friable

25-84 C1 Medium Sand 2.5Y 5/4 Loose, Single Grain, 15% Gravel 5% Stone

84-156 C2 Medium Sand 2.5Y 6/3 Loose, Single Grain, 10% Gravel 5% Stone

PARENT MATERIAL: Till Unsuitable Material Present? Yes: No: If Yes:

Disturbed Soil: Fill Mat'l: Impervious Layer(s): Weathered/Fractured Rock: Bedrock:

GROUNDWATER OBSERVED: Yes: No: If Yes: What is the depth of Groundwater:

Standing in Hole:  - Weeping from Face:  - Saturating the Face:  - Mottling:  - 

Estimated Depth to Seasonal High Ground Water : 
PERCOLATION TEST
Percolation Hole #: 5 Percolation Hole #:

Test Date: 12/10/2020 Test Date:

Depth of Perc: 45"-63" Depth of Perc:

Start of Presoak: 9:18 AM Start of Presoak:

End of Presoak: 9:24 AM End of Presoak:

Time @ 12": 24 gal Time @ 12":

Time @ 9": Time @ 9":

Time Elapse:(12"-9") Time Elapse:(12"-9")

Time AT 6": Time AT 6":

Time Elapse: (9"-6"): Time Elapse: (9"-6"):

Rate: (min/in.): 52 min/in Rate: (min/in.):
Test Passed/ Failed/ 
Discon/ Add. Test Req'd:

Test Passed/ Failed/ Discon/ 
Add. Testing Req'd:

 been met in the area tested.  Further soil evaluations and design work are necessary to determine whether a septic 

Performed By: Joshua Green Witnessed By: Ralph Cole Mach./Oper.: T. A. Iaria

system for a particular use, meeting the requirements of Title5 and applicable local bylaws, will in fact be feasible on this site.

An indication that the “site failed” indicates only that the area tested did not meet the minimum criteria (at the time of  testing) for a 
successful soil evaluation and/or percolation test in the area tested.  Additional testing at another depth or other 
areas may result in passing results.

Comments:

An indication that the "site passed" indicates only that the basic criteria for a soil evaluation and percolation test under Title 5 have 

File:20-127 Soils Form.xls Test Hole: 19-01



Merrill Engineers- Land Surveyors
427 Columbia Rd., Hanover, MA. 02339
781-826-9200
26 Union St., Plymouth, MA.  02360
508-746-6060

FORMS 11 AND 12

SOIL EVALUATOR FORM

X

ft ft ft ft

ft

X

X

ON-SITE REVIEW
DEEP HOLE #: 20-06 DATE: 10-Dec-20 TIME: WEATHER:

SITE ADDRESS or MAP/LOT #: 15,19,27,35 High Street Norwell, MA

OWNER: JOB NO.: 20-127

LOCATION (Identify on Plan): GROUND ELEVATION AT SURFACE OF HOLE:

LAND USE: Residential SURFACE STONES: Yes: No: SLOPE (%): 0-3%

VEGETATION: Lawn LANDFORM: Hills/Moraine

DISTANCES FROM:
OPEN WATER BODY: >100 PROPERTY LINE: 100 POSSIBLE WET AREA: >100 DRAINAGEWAY: >100

DRINKING WATER WELL: >100 OTHER:

DEEP OBSERVATION HOLE LOG
Depth 

(inches)
Soil Hor./ 

Layer Soil Texture    (USDA) Soil Color 
(Munsell)

Redoximorphic 
Features 

Other (Structure, Consistency,% Gravels, Stones, 
Boulders

0-6 Ap Loamy Sand 10YR 3/2 Massive, Granular

6-18 Bw Loamy Sand 10YR 5/6 Massive, Friable

18-80 C1 Medium Sand 2.5Y 5/4 25% Gravel 15% Stone

80-176 C2 Medium Sand 2.5Y 6/3 10% Gravel 5% Stone

PARENT MATERIAL: Till Unsuitable Material Present? Yes: No: If Yes:

Disturbed Soil: Fill Mat'l: Impervious Layer(s): Weathered/Fractured Rock: Bedrock:

GROUNDWATER OBSERVED: Yes: No: If Yes: What is the depth of Groundwater:

Standing in Hole: 176 weeping Weeping from Face:  - Saturating the Face:  - Mottling:  - 

Estimated Depth to Seasonal High Ground Water : 
PERCOLATION TEST
Percolation Hole #: 6 Percolation Hole #:

Test Date: 12/10/2020 Test Date:

Depth of Perc: 48"-66" Depth of Perc:

Start of Presoak: 9:54 AM Start of Presoak:

End of Presoak: End of Presoak:

Time @ 12": 10:09 AM Time @ 12":

Time @ 9": 10:22 AM Time @ 9":

Time Elapse:(12"-9") 13 Time Elapse:(12"-9")

Time AT 6": 10:36 AM Time AT 6":

Time Elapse: (9"-6"): 14 Time Elapse: (9"-6"):

Rate: (min/in.): 5 Rate: (min/in.):
Test Passed/ Failed/ 
Discon/ Add. Test Req'd:

Test Passed/ Failed/ Discon/ 
Add. Testing Req'd:

 been met in the area tested.  Further soil evaluations and design work are necessary to determine whether a septic 

Performed By: Joshua Green Witnessed By: Ralph Cole Mach./Oper.: T. A. Iaria

system for a particular use, meeting the requirements of Title5 and applicable local bylaws, will in fact be feasible on this site.

An indication that the “site failed” indicates only that the area tested did not meet the minimum criteria (at the time of  testing) for a 
successful soil evaluation and/or percolation test in the area tested.  Additional testing at another depth or other 
areas may result in passing results.

Comments:

An indication that the "site passed" indicates only that the basic criteria for a soil evaluation and percolation test under Title 5 have 

68-80 C2 Loamy Sand 10YR 5/4 0%-0% Massive

File:20-127 Soils Form.xls Test Hole: 19-01



Merrill Engineers- Land Surveyors
427 Columbia Rd., Hanover, MA. 02339
781-826-9200
26 Union St., Plymouth, MA.  02360
508-746-6060

FORMS 11 AND 12

SOIL EVALUATOR FORM

X

ft ft ft ft

ft

X

X

ON-SITE REVIEW
DEEP HOLE #: 20-07 DATE: 10-Dec-20 TIME: WEATHER:

SITE ADDRESS or MAP/LOT #: 15,19,27,35 High Street Norwell, MA

OWNER: JOB NO.: 20-127

LOCATION (Identify on Plan): GROUND ELEVATION AT SURFACE OF HOLE:

LAND USE: Residential SURFACE STONES: Yes: No: SLOPE (%): 0-3%

VEGETATION: Lawn LANDFORM: Hills/Moraine

DISTANCES FROM:
OPEN WATER BODY: >100 PROPERTY LINE: 100 POSSIBLE WET AREA: >100 DRAINAGEWAY: >100

DRINKING WATER WELL: >100 OTHER:

DEEP OBSERVATION HOLE LOG
Depth 

(inches)
Soil Hor./ 

Layer Soil Texture    (USDA) Soil Color 
(Munsell)

Redoximorphic 
Features 

Other (Structure, Consistency,% Gravels, Stones, 
Boulders

0-8 Ap Loamy Sand 10YR 3/2 Massive, Granular

8-28 Bw Loamy Sand 10YR 5/6 Massive, Friable

28-96 C1 Medium Sand 2.5Y 5/4 Friable, 15% Gravel 5% Stone

96-200 C2 Medium Sand 2.5Y 6/3 Friable, 10% Gravel 5% Stone

PARENT MATERIAL: Till Unsuitable Material Present? Yes: No: If Yes:

Disturbed Soil: Fill Mat'l: Impervious Layer(s): Weathered/Fractured Rock: Bedrock:

GROUNDWATER OBSERVED: Yes: No: If Yes: What is the depth of Groundwater:

Standing in Hole: Weeping from Face: - Saturating the Face: - Mottling:  - 

Estimated Depth to Seasonal High Ground Water : 
PERCOLATION TEST
Percolation Hole #: 7 Percolation Hole #:

Test Date: 12/10/2020 Test Date:

Depth of Perc: 38"-56" Depth of Perc:

Start of Presoak: 11:20 AM Start of Presoak:

End of Presoak: 11:26 AM End of Presoak:

Time @ 12": Time @ 12":

Time @ 9": Time @ 9":

Time Elapse:(12"-9") 24 Time Elapse:(12"-9")

Time AT 6": Time AT 6":

Time Elapse: (9"-6"): Time Elapse: (9"-6"):

Rate: (min/in.): <2 min Rate: (min/in.):
Test Passed/ Failed/ 
Discon/ Add. Test Req'd:

Test Passed/ Failed/ Discon/ 
Add. Testing Req'd:

 been met in the area tested.  Further soil evaluations and design work are necessary to determine whether a septic 

Performed By: Joshua Green Witnessed By: Ralph Cole Mach./Oper.: T. A. Iaria

system for a particular use, meeting the requirements of Title5 and applicable local bylaws, will in fact be feasible on this site.

An indication that the “site failed” indicates only that the area tested did not meet the minimum criteria (at the time of  testing) for a 
successful soil evaluation and/or percolation test in the area tested.  Additional testing at another depth or other 
areas may result in passing results.

Comments:

An indication that the "site passed" indicates only that the basic criteria for a soil evaluation and percolation test under Title 5 have 

File:20-127 Soils Form.xls Test Hole: 19-01



Merrill Engineers- Land Surveyors
427 Columbia Rd., Hanover, MA. 02339
781-826-9200
26 Union St., Plymouth, MA.  02360
508-746-6060

FORMS 11 AND 12

SOIL EVALUATOR FORM

X

ft ft ft ft

ft

X

X

ON-SITE REVIEW
DEEP HOLE #: 20-08 DATE: 10-Dec-20 TIME: WEATHER:

SITE ADDRESS or MAP/LOT #: 15,19,27,35 High Street Norwell, MA

OWNER: JOB NO.: 20-127

LOCATION (Identify on Plan): GROUND ELEVATION AT SURFACE OF HOLE:

LAND USE: Residential SURFACE STONES: Yes: No: SLOPE (%): 0-3%

VEGETATION: Lawn LANDFORM: Hills/Moraine

DISTANCES FROM:
OPEN WATER BODY: >100 PROPERTY LINE: 100 POSSIBLE WET AREA: >100 DRAINAGEWAY: >100

DRINKING WATER WELL: >100 OTHER:

DEEP OBSERVATION HOLE LOG
Depth 

(inches)
Soil Hor./ 

Layer Soil Texture    (USDA) Soil Color 
(Munsell)

Redoximorphic 
Features 

Other (Structure, Consistency,% Gravels, Stones, 
Boulders

0-8 Ap Loamy Sand 10YR 3/2 Massive, Granular

8-20 Bw Loamy Sand 10YR 5/6 Massive, Friable

20-101 C1 Medium Sand 2.5Y 5/4 15% Gravel 5% Stone

101-204 C2 Medium Sand 2.5Y 6/3 10% Gravel 5% Stone

PARENT MATERIAL: Till Unsuitable Material Present? Yes: No: If Yes:

Disturbed Soil: Fill Mat'l: Impervious Layer(s): Weathered/Fractured Rock: Bedrock:

GROUNDWATER OBSERVED: Yes: No: If Yes: What is the depth of Groundwater:

Standing in Hole: Weeping from Face: - Saturating the Face: - Mottling:  - 

Estimated Depth to Seasonal High Ground Water : 
PERCOLATION TEST
Percolation Hole #: 8 Percolation Hole #:

Test Date: 12/10/2020 Test Date:

Depth of Perc: 38"-56" Depth of Perc:

Start of Presoak: 11:52 AM Start of Presoak:

End of Presoak: 11:59 AM End of Presoak:

Time @ 12": Time @ 12":

Time @ 9": Time @ 9":

Time Elapse:(12"-9") Time Elapse:(12"-9")

Time AT 6": Time AT 6":

Time Elapse: (9"-6"): Time Elapse: (9"-6"):

Rate: (min/in.): <2 min Rate: (min/in.):
Test Passed/ Failed/ 
Discon/ Add. Test Req'd:

Test Passed/ Failed/ Discon/ 
Add. Testing Req'd:

 been met in the area tested.  Further soil evaluations and design work are necessary to determine whether a septic 

Performed By: Joshua Green Witnessed By: Ralph Cole Mach./Oper.: T. A. Iaria

system for a particular use, meeting the requirements of Title5 and applicable local bylaws, will in fact be feasible on this site.

An indication that the “site failed” indicates only that the area tested did not meet the minimum criteria (at the time of  testing) for a 
successful soil evaluation and/or percolation test in the area tested.  Additional testing at another depth or other 
areas may result in passing results.

Comments:

An indication that the "site passed" indicates only that the basic criteria for a soil evaluation and percolation test under Title 5 have 

File:20-127 Soils Form.xls Test Hole: 19-01



Merrill Engineers- Land Surveyors
427 Columbia Rd., Hanover, MA. 02339
781-826-9200
26 Union St., Plymouth, MA.  02360
508-746-6060

REFERENCE:

FIELD DATA:

ft.
ft.
ft.
ft.
ft.
ft.

   
ft.

Data Category:

Street Address:

Real - Time Data for USGS (Refer to attachments)

 Address: 40 Lone Street

Reference Well: D4W 79 Duxbury

Observed Water Table Elev=
14.70

162.10

Date of Test/ Reading:

Builder's lot #:
985 Plain Street

Assessor's Map: C10

Project No.:

REFERENCE WELL DATA:

 Telephone no.:

Use Test Area:

Probable High Groundwater Levels in Massachusetts                   
U.S. Geological Survey                                                                        
Water Resource and Investigation                                                      
Open File Report 80 - 1205

176.80

19-055
Revised:

 Name: 985 Plain Street Realty Trust

PROBABLE HIGH GROUNDWATER LEVELS IN MASSACHUSETTS

Town, State, Zip: Marshfield, MA 02050  Town, State, Zip: Marshfield, MA 02050

Site Location:

8/7/20

FACILITY INFORMATION

Owner/ Applicant Information:

Topographic setting:

Ground Elevation =
Depth of Water =

Date:

Lithology:
Date of Reading:

Sc = 14.70

Sh=Sc-[(Sr/Owr)(OWc-OWmax)]

Valley
Sand

FORMULA:

#####

165.87

9.55
5.86
4.20
4.11

Estimated depth to probable high water level at the site

(Adjusted- Assumed)

Owc =
Owmax =

Sr =
Owr =

Adjustment = 

Sh=

E.S.H.G.W =

3.77

Where:

MSL

 

Measured depth to water at site
Measured depth to water in observation well
Depth to recorded maximum water level in observation well
Range in water level at site (see charts) USE: 5% Exceedence
Recorded upper limit of annual range at observation well

File:20-127 Soils Form.xls Test Hole: Frimpter 08-1
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Vortex Separator for Stormwater Treatment
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I. First D
efense

® by H
ydro International

Table of C
ontents

®

®

              
®®

 The contents of this m
anual, including the graphics contained herein, are intended for the use of the recipient to w

hom
 the 

m
ust not be used for any purpose other than that for w

hich it is supplied and m
ust not be reproduced, in w

hole or in part stored in a retrieval system
 or 

transm
itted in any form

 or by any m
eans w

ithout prior perm
ission in w

riting from
 H

ydro International plc. First D
efense

® is a tradem
arked hydrodynam

ic 

vortex separation device of H
ydro International plc. A patent covering the First D

efense
® has been granted.

 Inform
ation and data contained in this m

anual is exclusively for the purpose of assisting in the operation and m
aintenance of H

ydro 

International plc’s First D
efense

®. N
o w

arranty is given nor can liability be accepted for use of this inform
ation for any other purpose. H

ydro International 

Page | 2
Page | 3

Introduction
The 

First 
D

efense
® 

is 
an 

enhanced 
vortex 

separator 

previously captured pollutants. The First D
efense

® is available 
S

ection II. M
odel 

O
peration

The First D
efense

®

activating, has no m
oving parts, no external pow

er requirem
ent 

N
o m

anual procedures are required to operate the unit and 
m

aintenance is lim
ited to m

onitoring accum
ulations of stored 

® has 
been designed to allow

 for easy and safe access for inspection, 

unit nor rem
oval of the internal com

ponents is necessary for 

entry are avoided.   

Pollutant C
apture and R

etention
The internal com

ponents of the First D
efense

® have been 
designed to optim

ize pollutant capture.  Sedim
ent is captured 

events. The sum
p of the First D

efense
® retains a standing 

w
ater level betw

een storm
 events. This ensures a quiescent 

and w
ashout of pollutants captured during previous events.

Accessories such as oil absorbent pads are available for 
enhanced oil rem

oval and storage.  D
ue to the separation 

is m
inim

ized.   

• Inlet options include surface grate or m
ultiple inlet pipes

•   m
anholes

• Proven to prevent pollutant w
ashout at up to 500%

 of its 

•   tim
e w

ithin the treatm
ent cham

ber, enhancing pollutant settling 
• Advantages

• Storm
w

ater treatm
ent at the point of entry into the drainage line

•   w
ith lim

ited slope and depth of cover
•   tied into an existing storm

 drain line
• Applications

O
il

M
ax O

il
Storage D

epth

Sedim
ent 

Storage
Sedim

ent

®.



First D
efense

® O
peration and M

aintenance M
anual

First D
efense

® O
peration and M

aintenance M
anual

1

4

6

7

2

3

5

8

The First D
efense

®

of the First D
efense

®
®

accom
m

odate various site constraints. 

Page | 4
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III. M
aintenance

O
verview

The First D
efense

®

®.  The First D
efense

® w
ill capture 

and retain sedim
ent and oil until the sedim

ent and oil storage volum
es are full to capacity.  W

hen sedim
ent and oil storage capacities 

are reached, the First D
efense

® w
ill no longer be able to store rem

oved sedim
ent and oil.  M

axim
um

 pollutant storage capacities are 

The First D
efense

®

M
aintenance events m

ay include Inspection, O
il & Floatables R

em
oval, and Sedim

ent R
em

oval.  M
aintenance events do not require 

entry into the First D
efense

®, nor do they require the internal com
ponents of the First D

efense
® to be rem

oved.  In the case of 

include oil rem
oval and/or sedim

ent rem
oval.       

M
aintenance Equipm

ent C
onsiderations

The internal com
ponents of the First D

efense
®

D
eterm

ining Your M
aintenance Schedule

® can be 

® typically takes less than 30 m
inutes 

First D
efense

® C
om

ponents
 5.   O

utlet Pipe

a.

®

b.

1
2

3

4

5

6

7 8

®
®

®
®

All First D
efense

®

® m
odel param

eters and design criteria are show
n in 

First D
efense

®
  

H
igh C

apacity 
M

odel
N

um
ber

D
iam

eter

Typical 
TSS 

Treatm
ent

Flow
  R

ates 
Peak 

O
nline 

Flow
 R

ate

M
axim

um
Pipe 

D
iam

eter 

O
il Storage 
C

apacity 

Typical 
Sedim

ent 
Storage 

C
apacity

2

M
inim

um
 

D
istance from

 
O

utlet Invert to 
Top of R

im
3

C
ham

ber 
D

epth

3 / m
3

3 / 0.9
0.85 / 24.0

0.4 / 0.3

0.7 / 0.5

3.38 / 95.7
30 / 750

750 /  2839
7.25 / 2.20

8 / 2.4
8.00  / 2.43

C
ontact H

ydro International w
hen larger pipe sizes are required. 

2C
ontact H

ydro International w
hen custom

 sedim
ent storage capacity is required. 

3M
inim

um
 distance for m

odels depends on pipe diam
eter. 
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1.  Set up any necessary safety equipm
ent around  the access

     port or grate of the First D
efense

® as stipulated  by                
     local ordinances.   Safety equipm

ent should notify passing                 

2.  R
em

ove the grate or lid to the m
anhole. 

3.  W
ithout entering the vessel, look dow

n into the cham
ber to 

     inspect the inside.  M
ake note of any irregularities.  Fig.4 

     show
s the standing w

ater level that should be observed.

4.  W
ithout entering the vessel, use the pole w

ith the skim
m

er net 

     and w
ater surface.   

5.  
®, m

easure 
     the depth of sedim

ent that has collected in the sum
p of the 

     vessel. 

6.  

     rem
oved, and the depth of sedim

ent m
easured.  Also note

     any apparent irregularities such as dam
aged com

ponents or
     blockages.

7.  Securely replace the grate or lid.  

8.  Take dow
n safety equipm

ent.

9.  N
otify H

ydro International of any irregularities noted during 
     inspection.

Floatables and Sedim
ent C

lean O
ut 

Floatables and loose debris can also be netted w
ith a skim

m
er 

and pole.  The access port located at the top of the m
anhole 

provides unobstructed access for a vactor hose and skim
m

er 
pole to be low

ered to the base of the sum
p.  

•  Floatables and sum
p clean out are typically conducted once 

    a year during any season.

•  Floatables and sum
p clean out should occur as soon as 

    possible follow
ing a spill in the contributing drainage area.

•  •  C
row

 bar or other tool to rem
ove grate or lid

•  •  
®

•  •  First D
efense

® M
aintenance Log

1.  Set up any necessary safety equipm
ent around  the access

     port or grate of the First D
efense

® as stipulated by
     local ordinances. Safety equipm

ent should notify passing

2.  R
em

ove the grate or lid to the m
anhole.

3.  W
ithout entering the vessel, look dow

n into the cham
ber to 

     inspect the inside.  M
ake note of any irregularities.

4. 

5.  
®, m

easure 
     the depth of sedim

ent that has collected in the sum
p of the 

6.  
     to the base of the sum

p.  Vactor out the sedim
ent and gross 

7.  R
etract the vactor hose from

 the vessel.  

8.  O
n the M

aintenance Log provided by H
ydro International, 

     and gross debris rem
oved, and the depth of sedim

ent 
     m

easured.  Also note any apparent irregularities such as 
     dam

aged com
ponents, blockages, or irregularly high or low

 
     w

ater levels.

9.  Securely replace the grate or lid.  

Activity       
 

                        Frequency
Inspection

O
il and Floatables 

R
em

oval

Sedim
ent R

em
oval

M
aintenance at a G

lance

N
O

TE: For m
ost clean outs the entire volum

e of liquid does not need to be rem
oved from

 the m
anhole. O

nly rem
ove the 

Page | 7
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H
Y

D
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O
 IN

TE
R
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ATIO
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FE
R
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S
ITE
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E
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E
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C
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N
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O

N
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C
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A
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C
O
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A
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D
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R
E

S
S

:

TE
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P
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O
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P
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O
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:

FA
X
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     FA

X
:

 
 

 
 

 
 

 
 

 
 

FD
-7H

C
      FD

-8H
C

First D
efense

® Inspection and M
aintenance Log

Initials
D

epth of
Floatables 
and O

ils

Sedim
ent 

D
epth 

M
easured

Volum
e of 

Sedim
ent 

R
em

oved

Site Activity and 
C

om
m

ents
D

ate
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Call StormTech at 860.529.8188 or 888.892.2694 or visit our website at www.stormtech.com for technical and product information. 1

StormTech MC-3500 Chamber

MC-3500 & MC-4500 
Design Manual

THE MOST ADVANCED NAME IN WATER MANAGEMENT SOLUTIONS™

StormTech® Chamber Systems for Stormwater Management



Call StormTech at 860.529.8188 or 888.892.2694 or visit our website at www.stormtech.com for technical and product information.
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*For SC-310, SC-740 & DC-780 designs, please refer to the SC-310/SC-740/DC-780 Design Manual.
StormTech Engineering Services assists design professionals in specifying StormTech stormwater systems. This assistance includes the 
layout of chambers to meet the engineer’s volume requirements and the connections to and from the chambers. They can also assist 
converting and cost engineering projects currently specified with ponds, pipe, concrete vaults and other manufactured stormwater 
detention/retention products. Please note that it is the responsibility of the site design engineer to ensure that the chamber bed layout 
meets all design requirements and is in compliance with applicable laws and regulations governing a project.

This manual is exclusively intended to assist engineers in the design of subsurface stormwater systems using StormTech chambers.
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NOTES
MANIFOLD SIZE TO BE DETERMINED BY SITE DESIGN ENGINEER. SEE TECH SHEET #7 FOR MANIFOLD SIZING GUIDANCE.
DUE TO THE ADAPTATION OF THIS CHAMBER SYSTEM TO SPECIFIC SITE AND DESIGN CONSTRAINTS, IT MAY BE
NECESSARY TO CUT AND COUPLE ADDITIONAL PIPE TO STANDARD MANIFOLD COMPONENTS IN THE FIELD.
THE SITE DESIGN ENGINEER MUST REVIEW ELEVATIONS AND IF NECESSARY ADJUST GRADING TO ENSURE THE CHAMBER
COVER REQUIREMENTS ARE MET.

ISOLATOR ROW

18" X 18" ADS N-12 TOP MANIFOLD
INVERT 20.03" ABOVE CHAMBER BASE
(SEE NOTES)

6" ADS N-12 DUAL WALL PERFORATED HDPE UNDERDRAIN
(SIZE TBD BY ENGINEER)

INSPECTION PORT

PROPOSED STRUCTURE W/ELEVATED BYPASS
MANIFOLD MAXIMUM INLET FLOW 16.2 CFS
(DESIGN BY ENGINEER / PROVIDED BY OTHERS)

PROPOSED OUTLET CONTROL STRUCTURE
MAXIMUM OUTLET FLOW 11.0 CFS

(DESIGN BY ENGINEER / PROVIDED BY OTHERS)

PROPOSED LAYOUT
60 STORMTECH MC-3500 CHAMBERS

12 STORMTECH MC-3500 END CAPS

12 STONE ABOVE (in)

9 STONE BELOW (in)

40 % STONE VOID

12,371 INSTALLED SYSTEM VOLUME (CF)
(PERIMETER STONE INCLUDED)

3,775 SYSTEM AREA (ft²)
282 SYSTEM PERIMETER (ft)

PROPOSED ELEVATIONS
MAXIMUM ALLOWABLE GRADE (TOP OF PAVEMENT/UNPAVED): 979.50
MINIMUM ALLOWABLE GRADE (UNPAVED WITH TRAFFIC): 974.00
MINIMUM ALLOWABLE GRADE (UNPAVED NO TRAFFIC): 973.50
MINIMUM ALLOWABLE GRADE (BASE OF FLEXIBLE PAVEMENT): 973.50
MINIMUM ALLOWABLE GRADE (TOP OF RIGID PAVEMENT): 973.50

TOP OF STONE: 972.50

TOP OF MC-3500 CHAMBER: 971.50

18" TOP MANIFOLD INVERT: 969.42

24" BOTTOM CONNECTION INVERT: 967.92

24" ISOLATOR ROW INVERT: 967.92

18" BOTTOM MANIFOLD INVERT: 967.90

BOTTOM OF MC-3500 CHAMBER: 967.75

UNDERDRAIN INVERT: 967.00

BOTTOM OF STONE: 967.00

PLACE MINIMUM 17.5' OF ADS GEOSYNTHETICS
315WTM WOVEN GEOTEXTILE OVER BEDDING
STONE AND UNDERNEATH CHAMBER FEET FOR
SCOUR PROTECTION AT ALL CHAMBER INLET ROWS

18" CORED END CAP, PART# MC3500IEPP18TC
TYP OF ALL MC-3500 18" TOP CONNECTIONS

18" CORED END CAP, PART# MC3500IEPP18BC
TYP OF ALL MC-3500 18" BOTTOM CONNECTIONS

24" CORED END CAP, PART# MC3500IEPP24BC
TYP OF ALL MC-3500 24" BOTTOM CONNECTIONS

AND ISOLATOR ROWS

18" X 18" ADS N-12 BOTTOM MANIFOLD
INVERT 1.77" ABOVE CHAMBER BASE

(SEE NOTES)

24" ADS N-12 BOTTOM CONNECTION
INVERT 2.06" ABOVE CHAMBER BASE
(SEE NOTES)

22
.7

5'

20
.7

5'

71.86'

61.10'

89.77'

42
.2

5'

96.15'

44
.8

5'
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StormTech MC-3500 Chamber
M

C-3500 Cham
ber

Designed to meet the most stringent industry performance 
standards for superior structural integrity while 
providing designers with a cost-effective method to 
save valuable land and protect water resources. 
The StormTech system is designed primarily 
to be used under parking lots, thus 
maximizing land usage for commercial 
and municipal applications.

StormTech MC-3500 Chamber (not to scale)

Nominal Chamber Specifications

Size (L x W x H) 90” (2286 mm) x 77” (1956 mm) x 45” (1143 mm)

Chamber Storage 109.9 ft3 (3.11 m3)

Min. Installed Storage* 178.9 ft3 (5.06 m3)

Weight 134 lbs (60.8 kg)

* This assumes a minimum of 12” (300 mm) of stone above, 9” (230 mm) of stone 
between chambers/end caps and 40% stone porosity.

Shipping

15 chambers/pallet

16 end caps/pallet

7 pallets/truck

StormTech MC-3500 End Cap (not to scale)

Nominal Chamber Specifications

Size (L x W x H) 26.5” (673 mm) x 71” (1803 mm) x 45.1” (1145 mm)

Chamber Storage 14.9 ft3 (0.42 m3)

Min. Installed Storage* 46.0 ft3 (1.30 m3)

Weight 49 lbs (22.2 kg)

* This assumes a minimum of 12” (300 mm) of stone above, 9” (230 mm) of stone below, 
6” (150 mm) of stone perimeter, 9” (230 mm) between chambers/end caps and 40% 
stone porosity.

45.0"
(1143 mm)



StormTech MC-3500 Chamber
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45"
(1140 mm)

24"
(600 mm) MIN*

8'
(2.4 m)
MAX

12" (300 mm) TYP77" (1950 mm)

12" (300 mm) MIN

9"
(230 mm) MIN

DEPTH OF STONE TO BE DETERMINED
BY SITE DESIGN ENGINEER 9" (230 mm) MIN6" (150 mm) MIN

MC-3500
END CAP

PERIMETER STONE

EXCAVATION WALL
(CAN BE SLOPED

OR VERTICAL)

PAVEMENT LAYER (DESIGNED
BY SITE DESIGN ENGINEER)

CHAMBERS SHALL BE BE DESIGNED IN ACCORDANCE WITH ASTM F2787
"STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC
CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".

GRANULAR WELL-GRADED SOIL/AGGREGATE MIXTURES, <35%
FINES, COMPACT IN 12" (300 mm) MAX LIFTS TO 95% PROCTOR
DENSITY. SEE THE TABLE OF ACCEPTABLE FILL MATERIALS.

ADS GEOSYTHETICS 601T NON-WOVEN
GEOTEXTILE ALL AROUND CLEAN, CRUSHED,

ANGULAR EMBEDMENT STONE

CHAMBERS SHALL MEET ASTM F2418 "STANDARD
SPECIFICATION FOR POLYPROPLENE (PP) CORRUGATED

WALL STORMWATER COLLECTION CHAMBERS".

EMBEDMENT STONE SHALL BE A CLEAN, CRUSHED AND ANGULAR
STONE WITH AN AASHTO M43 DESIGNATION BETWEEN #3 AND #4

SITE DESIGN ENGINEER IS RESPONSIBLE FOR ENSURING
THE REQUIRED BEARING CAPACITY OF SOILS

*MINIMUM COVER TO BOTTOM OF FLEXIBLE PAVEMENT. FOR UNPAVED INSTALLATIONS WHERE RUTTING FROM VEHICLES MAY OCCUR, INCREASE COVER TO 30" (750 mm).

Storage Volume Per Chamber/End Cap ft3 (m3)

Bare  
Unit 

Storage 
ft3 

(m3)

Chamber/End Cap and Stone 
Volume — Stone Foundation Depth 

in. (mm)

9 
(230)

12 
(300)

15 
(375)

18 
(450)

MC-3500 
Chamber

109.9 
(3.11)

178.9 
(5.06)

184.0 
(5.21)

189.2 
(5.36)

194.3 
(5.5)

MC-3500 
End Cap

14.9 
(0.42)

46.0 
(1.33)

47.7 
(1.35)

49.4 
(1.40)

51.1 
(1.45)

NOTE: Assumes 9” (230 mm) row spacing, 40% stone porosity, 12” (300 mm) 
stone above and includes the bare chamber/end cap volume. End cap volume 
assumes 6” (150 mm) stone perimeter.

Volume of Excavation Per Chamber/End Cap yd3 (m3)
Stone Foundation Depth

9” (230 mm) 12” (300 mm) 15”(375 mm) 18”(450 mm)

MC-3500 12.4 (9.5) 12.8 (9.8) 13.3 (10.2) 13.8 (10.5)

End Cap 4.1 (3.1) 4.2 (3.2) 4.4 (3.3) 4.5 (3.5)

NOTE: Assumes 9” (230 mm) separation between chamber rows and 24” 
(600 mm) of cover. The volume of excavation will vary as the depth of cover 
increases.

Amount of Stone Per Chamber

ENGLISH tons 
(yd3)

Stone Foundation Depth

9” 12” 15” 18”

MC-3500 9.1 (6.4) 9.7 (6.9) 10.4 (7.3) 11.1 (7.8)
End Cap 4.1 (2.9) 4.3 (3.0) 4.5 (3.2) 4.7 (3.3)
METRIC kg (m3) 230 mm 300 mm 375 mm 450 mm

MC-3500 8220 (4.9) 8831 (5.3) 9443 (5.6) 10054 (6.0)
End Cap 3699 (2.2) 3900(2.3) 4100 (2.5) 4301 (2.6)
NOTE: Assumes 12” (300 mm) of stone above, and 9” (230 mm) row spacing, 
and 6” (150 mm) of perimeter stone in front of end caps.

General Cross Section

Special applications will be considered on a project by project basis. Please contact our application department should you have a unique application for our team to evaluate. 
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StormTech MC-4500 Chamber
M

C-4500 Cham
ber

Designed to meet the most stringent industry performance 
standards for superior structural integrity while 
providing designers with a cost-effective method to 
save valuable land and protect water resources. 
The StormTech system is designed primarily 
to be used under parking lots, thus 
maximizing land usage for commercial 
and municipal applications.

StormTech MC-3500 Chamber (not to scale)

Nominal Chamber Specifications

Size (L x W x H) 52” (1321 mm) x 100” (2540 mm) x 60” (1524 mm)

Chamber Storage 106.5 ft3 (3.01 m3)

Min. Installed Storage* 162.6 ft3 (4.60 m3)

Weight 120 lbs (54.4 kg)

* This assumes a minimum of 12” (300 mm) of stone above, 9” (230 mm) of stone 
below chambers, 9” (230 )mm between chambers/end caps and 40% stone porosity.

Shipping

7 chambers/pallet

11 pallets/truck

StormTech MC-3500 End Cap (not to scale)

Nominal Chamber Specifications

Size (L x W x H) 35.1” (891 mm) x 90.2” (2291 mm) x 59.4” (1509 mm)

Chamber Storage 35.7 ft3 (1.01 m3)

Min. Installed Storage* 108.7 ft3 (3.08 m3)

Weight 120 lbs (54.4 kg)

* This assumes a minimum of 12” (300 mm) of stone above, 9” (230 mm) of stone below, 
6” (150 mm) of stone perimeter, 9” (230 mm) between chambers/end caps and 40% 
stone porosity.
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24"
(600 mm) MIN*

7.0'
(2.1 m)
MAX

12" (300 mm) TYP100" (2540 mm)

12" (300 mm) MIN

12" (300 mm) MIN

9"
(230 mm) MIN

60"
(1525 mm)

DEPTH OF STONE TO BE DETERMINED
BY SITE DESIGN ENGINEER 9" (230 mm) MIN

*MINIMUM COVER TO BOTTOM OF FLEXIBLE PAVEMENT. FOR UNPAVED INSTALLATIONS WHERE RUTTING FROM VEHICLES MAY OCCUR, INCREASE COVER TO 30" (750 mm).

SITE DESIGN ENGINEER IS RESPONSIBLE FOR ENSURING
THE REQUIRED BEARING CAPACITY OF SOILS

PAVEMENT LAYER (DESIGNED
BY SITE DESIGN ENGINEER)

MC-4500
END CAP

PERIMETER STONE

EXCAVATION WALL
(CAN BE SLOPED

OR VERTICAL)

CHAMBERS SHALL BE BE DESIGNED IN ACCORDANCE WITH ASTM F2787
"STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC
CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".ADS GEOSYTHETICS 601T NON-WOVEN

GEOTEXTILE ALL AROUND CLEAN, CRUSHED,
ANGULAR EMBEDMENT STONE

CHAMBERS SHALL MEET ASTM F2418 "STANDARD
SPECIFICATION FOR POLYPROPELENE (PP) CORRUGATED

WALL STORMWATER COLLECTION CHAMBERS".

EMBEDMENT STONE SHALL BE A CLEAN, CRUSHED AND ANGULAR
STONE WITH AN AASHTO M43 DESIGNATION BETWEEN #3 AND #4

GRANULAR WELL-GRADED SOIL/AGGREGATE MIXTURES, <35%
FINES, COMPACT IN 12" (300 mm) MAX LIFTS TO 95% PROCTOR
DENSITY. SEE THE TABLE OF ACCEPTABLE FILL MATERIALS.

Storage Volume Per Chamber/End Cap ft3 (m3)

Bare  
Unit 

Storage 
ft3 

(m3)

Chamber/End Cap and Stone 
Volume — Stone Foundation Depth 

in. (mm)

9 
(230)

12 
(300)

15 
(375)

18 
(450)

MC-4500 
Chamber

106.5 
(3.02)

162.6 
(4.60)

166.3 
(4.71)

169.9 
(4.81)

173.6 
(4.91)

MC-4500 
End Cap

35.7 
(1.01)

108.7 
(3.08)

111.9 
(3.17)

115.2 
(3.26)

118.4 
(3.35)

NOTE: Assumes 9” (230 mm) row spacing, 40% stone porosity, 12” (300 mm) 
stone above and includes the bare chamber/end cap volume. End cap volume 
assumes 12” (300 mm) stone perimeter.

Volume of Excavation Per Chamber/End Cap yd3 (m3)
Stone Foundation Depth

9” (230 mm) 12” (300 mm) 15”(375 mm) 18”(450 mm)

MC-4500 10.5 (8.0) 10.8 (8.3) 11.2 (8.5) 11.5 (8.8)

End Cap 9.3 (7.1) 9.6 (7.3) 9.9 (7.6) 10.2 (7.8)

NOTE: Assumes 9” (230 mm) separation between chamber rows, 12” (300 mm) 
of perimeter in front of end caps, and 24” (600 mm) of cover. The volume of 
excavation will vary as the depth of cover increases.

Amount of Stone Per Chamber

ENGLISH tons 
(yd3)

Stone Foundation Depth

9” 12” 15” 18”

MC-4500 7.4 (5.2) 7.8 (5.5) 8.3 (5.9) 8.8 (6.2)
End Cap 9.6 (6.8) 10.0 (7.1) 10.4 (7.4) 10.9 (7.7)
METRIC kg (m3) 230 mm 300 mm 375 mm 450 mm

MC-4500 6681 (4.0) 7117 (4.2) 7552 (4.5) 7987 (4.7)
End Cap 8691 (5.2) 9075 (5.4) 9460 (5.6) 9845 (5.9)
NOTE: Assumes 12” (300 mm) of stone above, and 9” (230 mm) row spacing, 
and 12” (300 mm) of perimeter stone in front of end caps.

General Cross Section

StormTech MC-4500 Chamber

Special applications will be considered on a project by project basis. Please contact our application department should you have a unique application for our team to evaluate. 
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1.0 Product Information

1.1 PRODUCT DESIGN
StormTech’s commitment to thorough product testing 
programs, materials evaluation and adherence to 
national standards has resulted in two more superior 
products. Like other StormTech chambers, the MC-3500 
and MC-4500 are designed to meet the full scope of 
design requirements of the American Society of Testing 
Materials (ASTM) International specification F2787 
“Standard Practice for Structural Design of Thermoplastic 
Corrugated Wall Stormwater Collection Chambers” 
and produced to the requirements of the ASTM F 
2418 “Standard Specification for Polypropylene (PP) 
Corrugated Stormwater Collection Chambers”.

The StormTech MC-3500 and MC-4500 chambers 
provide the full AASHTO safety factors for live loads 
and permanent earth loads. The ASTM F 2787 
standard provides specific guidance on how to design 
thermoplastic chambers in accordance with AASHTO 
Section 12.12. of the AASHTO LRFD Bridge Design 
Specifications. ASTM F 2787 requires that the safety 
factors included in the AASHTO guidance are achieved 
as a prerequisite to meeting ASTM F 2418. The three 
standards provide both the assurance of product quality 
and safe structural design.

The design of larger chambers in the same tradition of 
our other chambers required the collaboration of experts 
in soil-structure interaction, plastics and manufacturing. 
Years of extensive research, including laboratory testing 
and field verification, were required to produce chambers 
that are ready to meet both the rigors of installation and 
the longevity expected by engineers and owners.

This Design Manual provides the details and specifications 
necessary for consulting engineers to design stormwater 
management systems using the MC-3500 and MC-
4500 chambers. It provides specifications for storage 
capacities, layout dimensions as well as requirements 
for design to ensure a long service life. The basic design 
concepts for foundation and backfill materials, subgrade 
bearing capacities and row spacing remain equally as 
pertinent for the MC-3500 and MC-4500 as the SC-740, 
SC-310 and DC-780 chamber systems. However, since 
many design values and dimensional requirements are 
different for these larger chambers than the SC-740, 
SC-310 and DC-780 chambers, design manuals and 
installation instructions are not interchangeable.

This manual includes only those details, dimensions, cover 
limits, etc for the MC-3500 and MC-4500 and is intended 
to be a stand-alone design guide for the MC-3500 and 
MC-4500 chambers. A Construction Guide specifically for 
these two chamber models has also been published.

1.2 TECHNICAL SUPPORT

The StormTech Technical Services Department is 
available to assist the engineer with the layout of MC-
3500 and MC-4500 chamber systems and answer 
questions regarding all the StormTech chamber models. 
Call the Technical Services Department, email us at 
info@stormtech.com or contact your local StormTech 
representative.

1.3 MC-3500 AND MC-4500 CHAMBERS
All StormTech chambers are designed to the full scope 
of AASHTO requirements without repeating end walls 
or other structural reinforcing. StormTech’s continuously 
curved, elliptical arch and the surrounding angular backfill 
are the key components of the structural system. With the 
addition of patent pending integral stiffening ribs (Figure 

5), the MC-3500 and MC-4500 are assured to provide a 
long, safe service life. Like other StormTech chambers, the 
MC-3500 and MC-4500 are produced from high quality, 
impact modified resins which are tested for short-term 
and long-term mechanical properties.

With all StormTech chambers, one chamber type is used 
for the start, middle and end of rows. Rows are formed 
by overlapping the upper joint corrugation of the next 
chamber over the lower joint corrugation of the previous 
chamber (Figure 6).

1.4 CHAMBER JOINTS
All StormTech chambers are designed with an optimized 
joining system. The height and width of the end 
corrugations have been designed to provide the required 
structural safety factors while providing an unobstructed 
flow path down each row.
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1.0 Product Information

To assist the contractor, StormTech chambers are molded 
with simple assembly instructions and arrows that indicate 
the direction in which to build rows. The corrugation 
valley immediately adjacent to the lower joint corrugation 
is marked “Overlap Here - Lower Joint.” The corrugation 
valley immediately adjacent to the upper joint corrugation 
is marked “Build This Direction - Upper Joint.”

Two people can safely and efficiently carry and place 
chambers without cumbersome connectors, special tools 
or heavy equipment. Each row of chambers must begin 
and end with a joint corrugation. Since joint corrugations 
are of a different size than the corrugations along the 
body of the chamber, chambers cannot be field cut and 
installed. Only whole MC-3500 and MC-4500 chambers 
can be used. For system layout assistance contact 

StormTech.

1.5 MC-3500 AND MC-4500 END CAPS
The MC-3500 and MC-4500 end caps are easy to install. 
These end caps are designed with a corrugation joint that 
fits over the top of either end of the chamber. The end cap 
joint is simply set over the top of either of the upper or 
lower chamber joint corrugations (Figure 7).

The MC-3500 end cap has pipe cutting guides for 12”–24” 
(300 mm–600 mm) top inverts (Figure 9).

The MC-4500 end cap has pipe cutting guides for 
12”–42” (300 mm–1050 mm) bottom inverts and 12”–24” 
(300 mm–600 mm) top inverts (Figure 8).

Standard and custom pre-cored end caps are available. 
Pre-cored end caps, 18” in diameter and larger include a 
welded crown plate.

FIGURE 5—Chamber and End Cap Components

FIGURE 6—Chamber Joint Overlap FIGURE 6—End Cap Joint Overlap
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1.0 Product Information

FIGURE 8—MC-4500 End Cap Inverts

FIGURE 9—MC-4500 End Cap Inverts

2.1 FOUNDATION REQUIREMENTS
StormTech chamber systems can be installed in various 
soil types. The subgrade bearing capacity and the cover 
height over the chambers determine the required depth 
of clean, crushed, angular foundation stone below the 
chambers. Foundation stone, also called bedding,

is the stone between the subgrade soils and the feet of 
the chamber. Flexible structures are designed to transfer a 
significant portion of both live and dead loads through the 
surrounding soils. Chamber systems accomplish this by 
creating load paths through the columns of embedment 
stone between and around the rows of chambers. This 
creates load concentrations at the base of the columns 
between the rows. The foundation stone spreads out 
the concentrated loads to distributed loads that can be 
supported by the subgrade soils.

Since increasing the cover height (top of chamber to 
finished grade) causes increasing soil load, a greater 
depth of foundation stone is necessary to distribute the 
load to the subgrade soils. Table 1 and 2 specify the 
minimum required foundation depths for varying cover 
heights and allowable subgrade bearing capacities. 
These tables are based on StormTech service loads. The 
minimum required foundation depth is 9” (230 mm) for 
both chambers.

2.0 Foundations for Chambers

2.2 WEAKER SOILS
StormTech has not provided guidance for subgrade 
bearing capacities less than 2000 pounds per square 
foot [(2.0 ksf) (96 kPa)]. These soils are often highly vari- 
able, may contain organic materials and could be more 
sensitive to moisture. A geotechnical engineer must be 
consulted if soils with bearing capacities less than 2000 
psf (96 kPa) are present.

LIVE AND DEAD LOAD

SUBGRADE

STONE
COLUMN

FOUNDATION STONE

LOAD
PATH
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2.0 Foundations for Chambers

Cover 

Hgt. ft.

(m)

Minimum Bearing Resistance for Service Loads ksf (kPa)

4.4
(211)

4.3
(206)

4.2
(201)

4.1
(196)

4.0
(192)

3.9
(187)

3.8
(182)

3.7
(177)

3.6
(172)

3.5
(168)

3.4
(163)

3.3
(158)

3.2
(153)

3.1
(148)

3.0
(144)

2.9
(139)

2.8
(134)

2.7
(129)

2.6
(124)

2.5
(120)

2.4
(115)

2.3
(110)

2.2
(105)

2.1
(101)

2.0
(96)

2.0
(0.61)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

12
(300)

12
(300)

12
(300)

15 
(375)

15 
(375)

15 
(375)

2.5
(0.76)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

12
(300)

12
(300)

12
(300)

12
(300)

15 
(375)

15 
(375)

15 
(375)

18
(450)

3.0
(0.91)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

12
(300)

12
(300)

12
(300)

15 
(375)

15 
(375)

15 
(375)

18
(450)

18
(450)

18
(450)

3.5
(1.07)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

12
(300)

12
(300)

12
(300)

12
(300)

15 
(375)

15 
(375)

15 
(375)

18
(450)

18
(450)

24
(600)

24
(600)

4.0
(1.22)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

12
(300)

12
(300)

12
(300)

12
(300)

15 
(375)

15 
(375)

15 
(375)

15 
(375)

18
(450)

18
(450)

24
(600)

24
(600)

24
(600)

4.5
(1.37)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

12
(300)

12
(300)

12
(300)

12
(300)

15 
(375)

15 
(375)

15 
(375)

18
(450)

18
(450)

18
(450)

24
(600)

24
(600)

24
(600)

30 
(750)

5.0
(1.52)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

12
(300)

12
(300)

12
(300)

12
(300)

15 
(375)

15 
(375)

15 
(375)

15 
(375)

18
(450)

18
(450)

18
(450)

24
(600)

24
(600)

24
(600)

24
(600)

30 
(750)

5.5
(1.68)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

12
(300)

12
(300)

12
(300)

12
(300)

12
(300)

15 
(375)

15 
(375)

15 
(375)

18
(450)

18
(450)

18
(450)

24
(600)

24
(600)

24
(600)

24
(600)

24
(600)

30 
(750)

30 
(750)

6.0
(1.83)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

12
(300)

12
(300)

12
(300)

12
(300)

12
(300)

15 
(375)

15 
(375)

15 
(375)

15 
(375)

18
(450)

18
(450)

18
(450)

24
(600)

24
(600)

24
(600)

24
(600)

30 
(750)

30 
(750)

30 
(750)

6.5
(1.98)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

12
(300)

12
(300)

12
(300)

12
(300)

12
(300)

15 
(375)

15 
(375)

15 
(375)

15 
(375)

18
(450)

18
(450)

18
(450)

24
(600)

24
(600)

24
(600)

24
(600)

30 
(750)

30 
(750)

30 
(750)

30 
(750)

7.0
(2.13)

9
(230)

9
(230)

9
(230)

9
(230)

12
(300)

12
(300)

12
(300)

12
(300)

12
(300)

12
(300)

15 
(375)

15 
(375)

15 
(375)

18
(450)

18
(450)

18
(450)

24
(600)

24
(600)

24
(600)

24
(600)

30 
(750)

30 
(750)

30 
(750)

30 
(750)

36
(900)

7.5
(2.30)

9
(230)

9
(230)

12
(300)

12
(300)

12
(300)

12
(300)

12
(300)

15 
(375)

15 
(375)

15 
(375)

15 
(375)

18
(450)

18
(450)

18
(450)

18
(450)

24
(600)

24
(600)

24
(600)

24
(600)

24
(600)

30 
(750)

30 
(750)

30 
(750)

36
(900)

36
(900)

8.0
(2.44)

9
(230)

12
(300)

12
(300)

12
(300)

12
(300)

12
(300)

15 
(375)

15 
(375)

15 
(375)

15 
(375)

18
(450)

18
(450)

18
(450)

18
(450)

24
(600)

24
(600)

24
(600)

24
(600)

24
(600)

30 
(750)

30 
(750)

30 
(750)

36
(900)

36
(900)

36
(900)

NOTE: The design engineer is solely responsible for assessing the bearing resistance (allowable bearing capacity) of the subgrade soils and determining 

the depth of foundation stone. Subgrade bearing resistance should be assessed with consideration for the range of soil moisture conditions expected 

under a stormwater system.

TABLE 1—MC-3500 Minimum Required Foundation Depth in inches (millimeters)

Assumes 9” (230 mm) row spacing.

FIGURE 10A—MC-3500 Structural Cross Section Detail (Not to Scale)

45"
(1140 mm)

24"
(600 mm) MIN*

8'
(2.4 m)
MAX

12" (300 mm) TYP77" (1950 mm)

12" (300 mm) MIN

9"
(230 mm) MIN

DEPTH OF STONE TO BE DETERMINED
BY SITE DESIGN ENGINEER 9" (230 mm) MIN6" (150 mm) MIN

MC-3500
END CAP

PERIMETER STONE

EXCAVATION WALL
(CAN BE SLOPED

OR VERTICAL)

PAVEMENT LAYER (DESIGNED
BY SITE DESIGN ENGINEER)

CHAMBERS SHALL BE BE DESIGNED IN ACCORDANCE WITH ASTM F2787
"STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC
CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".

GRANULAR WELL-GRADED SOIL/AGGREGATE MIXTURES, <35%
FINES, COMPACT IN 12" (300 mm) MAX LIFTS TO 95% PROCTOR
DENSITY. SEE THE TABLE OF ACCEPTABLE FILL MATERIALS.

ADS GEOSYTHETICS 601T NON-WOVEN
GEOTEXTILE ALL AROUND CLEAN, CRUSHED,

ANGULAR EMBEDMENT STONE

CHAMBERS SHALL MEET ASTM F2418 "STANDARD
SPECIFICATION FOR POLYPROPLENE (PP) CORRUGATED

WALL STORMWATER COLLECTION CHAMBERS".

EMBEDMENT STONE SHALL BE A CLEAN, CRUSHED AND ANGULAR
STONE WITH AN AASHTO M43 DESIGNATION BETWEEN #3 AND #4

SITE DESIGN ENGINEER IS RESPONSIBLE FOR ENSURING
THE REQUIRED BEARING CAPACITY OF SOILS

*MINIMUM COVER TO BOTTOM OF FLEXIBLE PAVEMENT. FOR UNPAVED INSTALLATIONS WHERE RUTTING FROM VEHICLES MAY OCCUR, INCREASE COVER TO 30" (750 mm).

Special applications will be considered on a project by project basis. Please contact our application department should you have a unique application for our team to evaluate. 
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2.0 Foundations for Chambers

Cover 

Hgt. ft.

(m)

Minimum Bearing Resistance for Service Loads ksf (kPa)

4.4
(211)

4.3
(206)

4.2
(201)

4.1
(196)

4.0
(192)

3.9
(187)

3.8
(182)

3.7
(177)

3.6
(172)

3.5
(168)

3.4
(163)

3.3
(158)

3.2
(153)

3.1
(148)

3.0
(144)

2.9
(139)

2.8
(134)

2.7
(129)

2.6
(124)

2.5
(120)

2.4
(115)

2.3
(110)

2.2
(105)

2.1
(101)

2.0
(96)

2.0
(0.61)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

12
(300)

12
(300)

12
(300)

15 
(375)

15 
(375)

15 
(375)

18
(450)

2.5
(0.76)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

12
(300)

12
(300)

12
(300)

15 
(375)

15 
(375)

18
(450)

18
(450)

24
(600)

3.0
(0.91)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

12
(300)

12
(300)

12
(300)

15 
(375)

15 
(375)

18
(450)

18
(450)

18
(450)

24
(600)

24
(600)

3.5
(1.07)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

12
(300)

12
(300)

12
(300)

15 
(375)

15 
(375)

15 
(375)

18
(450)

18
(450)

24
(600)

24
(600)

24
(600)

24
(600)

4.0
(1.22)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

12
(300)

12
(300)

12
(300)

15 
(375)

15 
(375)

15 
(375)

18
(450)

18
(450)

18
(450)

24
(600)

24
(600)

24
(600)

24
(600)

30 
(750)

4.5
(1.37)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

12
(300)

12
(300)

12
(300)

12
(300)

15 
(375)

15 
(375)

15 
(375)

18
(450)

18
(450)

24
(600)

24
(600)

24
(600)

24
(600)

30 
(750)

30 
(750)

30 
(750)

5.0
(1.52)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

12
(300)

12
(300)

12
(300)

12
(300)

15 
(375)

15 
(375)

15 
(375)

18
(450)

18
(450)

18
(450)

24
(600)

24
(600)

24
(600)

24
(600)

30 
(750)

30 
(750)

30 
(750)

36
(900)

5.5
(1.68)

9
(230)

9
(230)

9
(230)

9
(230)

9
(230)

12
(300)

12
(300)

12
(300)

12
(300)

15 
(375)

15 
(375)

15 
(375)

18
(450)

18
(450)

18
(450)

24
(600)

24
(600)

24
(600)

24
(600)

24
(600)

30 
(750)

30 
(750)

30 
(750)

36
(900)

36
(900)

6.0
(1.83)

9
(230)

9
(230)

9
(230)

12
(300)

12
(300)

12
(300)

12
(300)

15 
(375)

15 
(375)

15 
(375)

15 
(375)

18
(450)

18
(450)

18
(450)

24
(600)

24
(600)

24
(600)

24
(600)

30 
(750)

30 
(750)

30 
(750)

30 
(750)

36
(900)

36
(900)

36
(900)

6.5
(1.98)

9
(230)

12
(300)

12
(300)

12
(300)

12
(300)

15 
(375)

15 
(375)

15 
(375)

15 
(375)

18
(450)

18
(450)

18
(450)

24
(600)

24
(600)

24
(600)

24
(600)

24
(600)

30 
(750)

30 
(750)

30 
(750)

30 
(750)

36
(900)

36
(900)

36
(900)

42 
(1050)

7.0
(2.13)

12
(300)

12
(300)

12
(300)

12
(300)

15 
(375)

15 
(375)

15 
(375)

15 
(375)

18
(450)

18
(450)

18
(450)

24
(600)

24
(600)

24
(600)

24
(600)

24
(600)

30 
(750)

30 
(750)

30 
(750)

30 
(750)

36
(900)

36
(900)

36
(900)

42 
(1050)

42 
(1050)

NOTE: The design engineer is solely responsible for assessing the bearing resistance (allowable bearing capacity) of the subgrade soils and determining 

the depth of foundation stone. Subgrade bearing resistance should be assessed with consideration for the range of soil moisture conditions expected 

under a stormwater system.

TABLE 2—MC-4500 Minimum Required Foundation Depth in inches (millimeters)

Assumes 9” (230 mm) row spacing.

FIGURE 10B—MC-4500 Structural Cross Section Detail (Not to Scale)

24"
(600 mm) MIN*

7.0'
(2.1 m)
MAX

12" (300 mm) TYP100" (2540 mm)

12" (300 mm) MIN

12" (300 mm) MIN

9"
(230 mm) MIN

60"
(1525 mm)

DEPTH OF STONE TO BE DETERMINED
BY SITE DESIGN ENGINEER 9" (230 mm) MIN

*MINIMUM COVER TO BOTTOM OF FLEXIBLE PAVEMENT. FOR UNPAVED INSTALLATIONS WHERE RUTTING FROM VEHICLES MAY OCCUR, INCREASE COVER TO 30" (750 mm).

SITE DESIGN ENGINEER IS RESPONSIBLE FOR ENSURING
THE REQUIRED BEARING CAPACITY OF SOILS

PAVEMENT LAYER (DESIGNED
BY SITE DESIGN ENGINEER)

MC-4500
END CAP

PERIMETER STONE

EXCAVATION WALL
(CAN BE SLOPED

OR VERTICAL)

CHAMBERS SHALL BE BE DESIGNED IN ACCORDANCE WITH ASTM F2787
"STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC
CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".ADS GEOSYTHETICS 601T NON-WOVEN

GEOTEXTILE ALL AROUND CLEAN, CRUSHED,
ANGULAR EMBEDMENT STONE

CHAMBERS SHALL MEET ASTM F2418 "STANDARD
SPECIFICATION FOR POLYPROPELENE (PP) CORRUGATED

WALL STORMWATER COLLECTION CHAMBERS".

EMBEDMENT STONE SHALL BE A CLEAN, CRUSHED AND ANGULAR
STONE WITH AN AASHTO M43 DESIGNATION BETWEEN #3 AND #4

GRANULAR WELL-GRADED SOIL/AGGREGATE MIXTURES, <35%
FINES, COMPACT IN 12" (300 mm) MAX LIFTS TO 95% PROCTOR
DENSITY. SEE THE TABLE OF ACCEPTABLE FILL MATERIALS.

Special applications will be considered on a project by project basis. Please contact our application department should you have a unique application for our team to evaluate. 
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3.0 Required Materials/Row Separation

3.1 Foundation and Embedment Stone
The stone surrounding the chambers consists of the foundation stone below the chambers and embedment stone 
surrounding the chambers. The foundation stone and embedment stone are important components of the structural system 
and also provide open void space for stormwater storage. Table 3 provides the stone specifications that achieve both 
structural requirements and a porosity of 40% for stormwater storage. Figure 11 specifies the extents of each backfill stone 
location.

Once layer ‘C’ is placed, any soil/material can be placed in layer ‘D’ up to the finished grade. Most pavement subbase soils 
can be used to replace the materials of layer ‘C’ or ‘D’ at the design engineer’s discretion.

TABLE 3—Acceptable Fill Materials

MATERIAL LOCATION DESCRIPTION AASHTO DESIGNATION COMPACTION/DENSITY REQUIREMENT

D

FINAL FILL: FILL MATERIAL FOR LAYER ‘D’ STARTS FROM 

THE TOP OF THE ‘C’ LAYER TO THE BOTTOM OF FLEXIBLE 

PAVEMENT OR UNPAVED FINISHED GRADE ABOVE. NOTE 

THAT PAVEMENT SUBBASE MAY BE PART OF THE ‘D’ 

LAYER

ANY SOIL/ROCK MATERIALS, NATIVE SOILS, OR 

PER ENGINEER’S PLANS. CHECK PLANS FOR 

PAVEMENT SUBGRADE REQUIREMENTS.

N/A

PREPARE PER SITE DESIGN ENGINEER’S PLANS. PAVED 

INSTALLATIONS MAY HAVE STRINGENT MATERIAL AND 

PREPARATION REQUIREMENTS.

C

INITIAL FILL: FILL MATERIAL FOR LAYER ‘C’ STARTS FROM 

THE TOP OF THE EMBEDMENT STONE (‘B’ LAYER) TO 24” 

(600 mm) ABOVE THE TOP OF THE CHAMBER. NOTE THAT 

PAVEMENT SUBBASE MAY BE A PART OF THE ‘C’ LAYER.

GRANULAR WELL-GRADED SOIL/AGGREGATE 

MIXTURES, <35% FINES OR PROCESSED 

AGGREGATE.

MOST PAVEMENT SUBBASE MATERIALS CAN BE 

USED IN LIEU OF THIS LAYER.

AASHTO M1451

A-1,A-2-4,A-3

OR

AASHTO M431

3, 357, 4, 467, 5, 56, 57, 6, 67, 68, 7, 

78, 8, 89, 9, 10

BEGIN COMPACTOINS AFTER 24” (600 mm) OF MATERIAL OVER 

THE CHAMBERS IS REACHED. COMPACT ADDTIONAL LAYERS 

IN 12” (300 mm) MAX LIFTS TO A MIN. 95% PROCTOR DENSITY 

FOR WELL-GRADED MATERIAL AND 95% RELATIVE DENSITY 

FOR PROCESSED AGGREGATE MATERIALS.

B

EMBEDMENT STONE: FILL SURROUNDING THE CHAMBERS 

FORM THE FOUDATION STONE (‘A’ LAYER) TO THE ‘C’ 

LAYER ABOVE. 

CLEAN, CRUSHED, ANGULAR STONE
AASHTO M431

3, 4
NO COMPACTION REQUIRED

A
FOUNDATION STONE: FILL BELOW CHAMBERS FROM THE 

SUBGRADE UP TO THE FOOT (BOTTOM) OF THE CHAMBER.
CLEAN, CRUSHED, ANGULAR STONE

AASHTO M431

3, 4
PLATE COMPACT OR ROLL TO ACHIEVE A FLAT SURFACE. 2  3

PLEASE NOTE:
1.  THE LISTED AASHTO DESIGNATIONS ARE FOR GRADATIONS ONLY. THE STONE MUST ALSO BE CLEAN, CRUSHED, ANGULAR. FOR EXAMPLE, A SPECIFICATION FOR #4 STONE 

WOULD STATE: “CLEAN, CRUSHED, ANGULAR NO. 4 (AASHTO M43) STONE”.
2.  STORMTECH COMPACTION REQUIREMENTS ARE MET FOR ‘A’ LOCATION MATERIALS WHEN PLACED AND COMPACTED IN 9” (230 mm) (MAX) LIFTS USING TWO FULL COVERAGES 

WITH A VIBRATORY COMPACTOR.
3.  WHERE INFILTRATION SURFACES MAY BE COMPROMISED BY COMPACTION, FOR STANDARD DESIGN LOAD CONDITIONS, A FLAT SURFACE MAY BE ACHIEVED BY RAKING OR 

DRAGGING WITHOUT COMPACTION EQUIPMENT. FOR SPECIAL LOAD DESIGNS, CONTACT STORMTECH FOR COMPACTION REQUIREMENTS.

FIGURE 11—Fill Material Locations
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3.0 Required Materials/Row Separation

3.2 FILL ABOVE CHAMBERS
Refer to Table 3 and Figure 11 for acceptable fill material 
above the clean, crushed, angular stone. StormTech 
requires a minimum of 24” (600 mm) from the top of the 
chamber to the bottom of flexible pavement. For non-
paved installations where rutting from vehicles may occur 
StormTech requires a minimum of 30” (750 mm) from top 
of chamber to finished grade.

3.3 GEOTEXTILE SEPARATION
A non-woven geotextile meeting AASHTO M288 Class 2 
separation requirements must be installed to completely 
envelope the system and prevent soil intrusion into the 
crushed, angular stone. Overlap adjacent geotextile 
rolls per AASHTO M288 separation guidelines. Contact 
StormTech for a list of acceptable geotextiles.

3.4 PARALLEL ROW SEPARATION/

PERPENDICULAR BED SEPARATION

Parallel Row Separation

The minimum installed spacing between parallel rows 
after backfilling is 9” (230 mm) for the MC-3500 and 
MC-4500 chambers (measurement taken between the 
outside edges of the feet). Spacers may be used for 
layout convenience. Row spacing wider than the minimum 
spacing above may be specified.

Perpendicular Bed Separation

When beds are laid perpendicular to each other, a 
minimum installed spacing of 36” (900 mm) between beds 
is required.

3.5 Special Structural Designs

StormTech engineers may provide special structural 
designs to enable deeper cover depths or increase the 
capacity to carry higher live loads. Special designs may 
utilize the additional strength that can be achieved by 
compaction of embedment stone or by increasing the 
spacing between rows.

Increasing the spacing between chamber rows may also 
facilitate the application of StormTech chambers with 
either less foundation stone or with weaker subgrade soils. 
This may be a good option where vertical restrictions on 
site prevent the use of a deeper foundation.

Contact ADS Engineering Services for more information 
on special structural designs.

System Cross Section

Minimum Row Spacing 9” (230 mm)
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4.0 Hydraulics

4.1 GENERAL
StormTech subsurface chamber systems offer the 
flexibility for a variety of inlet and outlet configurations. 
Contact the StormTech Technical Services Department 
or your local StormTech representative for assistance 
configuring inlet and outlet connections.

The open graded stone around and under the chambers 
provides a significant conveyance capacity ranging from 
approximately 0.8 cfs (23 l/s) to 13 cfs (368 l/s) per MC-
3500 chamber and 0.54 cfs (15 l/s) to 8.5 cfs (240 l/s) for 
the MC-4500 chamber. The actual conveyance capacity 
is dependent upon stone size, depth of foundation stone 
and head of water. Although the high conveyance capacity 
of the open graded stone is an important component of 
the flow network, StormTech recommends that a system 
of inlet and outlet manifolds be designed to distribute and 
convey the peak flow through the chamber system.

It is the responsibility of the design engineer to provide 
the design flow rates and storage volumes for the 
stormwater system and to ensure that the final design 
meets all conveyance and storage requirements. However, 
StormTech will work with the design engineer to assist 
with manifold and chamber layouts that meet the design 
objectives.

4.2 THE ISOLATOR® ROW
The Isolator Row is a patented system that inexpensively 
captures total suspended solids (TSS) and debris and 
provides easy access for inspection and maintenance. A 
double layer of woven geotextile between the bottom of 
the chambers and the foundation stone provides the filter 
media that satisfies most contaminant removal objectives. 
Each installed MC-3500 chamber and MC-3500 end cap 
provides 42.9 ft2 (4.0 m2) and 7.5 ft2 (0.7 m2) of bottom 
filter area respectively. Each installed MC-4500 chamber 
and MC-4500 end cap provides 30.1 ft2 (2.80 m2) and 12.8 
ft2 (1.19 m2) of bottom filter area respectively.

The Isolator Row can be configured for maintenance 
objectives or, in some regulatory jurisdictions, for water 
quality objectives. For water quality applications, Isolator 
Rows can be sized based on water quality volume or flow 
rate.

All Isolator Rows require: 1) a manhole for maintenance 
access, 2) a means of diversion of flows to the Isolator 
Row and 3) a high flow bypass. Flow diversion can be 
accomplished by either a weir in the upstream access 
manhole or simply by feeding the Isolator Row at a lower 
elevation than the high flow bypass. Contact StormTech 
for assistance sizing Isolator Rows.

When additional stormwater treatment is required, 
StormTech systems can be configured using a treatment 
train approach where other stormwater BMPs are located 
in series.

FIGURE 12—StormTech Isolator Row Detail
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STRUCTURE WITH OVERFLOW WEIR
(48” (1200 mm) MIN. DIA. WITH 24” (600 mm)

SUMP RECOMMENDED FOR ACCESS)

OVERFLOW MANIFOLD

ADS 315WTM (OR EQUAL) WOVEN
GEOTEXTILE OVER FOUNDATION

STONE FOR SCOUR PROTECTION
AT ALL CHAMBER INLET ROWS

OPTIONAL PRE-TREATMENT

24” (600 mm) DIA. ACCESS
PIPE REQUIRED

STORMTECH
ISOLATOR  ROW

STORMTECH
CHAMBERS

4.0 Hydraulics

Table 4—Allowable Inlet Flows*

Table 5—Maximum Outlet Flow Rate Capacities From 

StormTech Oulet Manifolds

Table 6—Standard Distances From Base of Chamber to Invert 

of Inlet and Outlet Manifolds on StormTech End Caps

Inlet Pipe Diameter 

Inches (mm)

Allowable Maximum Flow Rate 

cfs (l/s)

12 (300) 2.48 (70)
15 (375) 3.5 (99)
18 (450) 5.5 (156)
24 (600) 8.5 (241) [MC-3500]
24 (600) 9.5 (269) [MC-4500]

PIPE DIA. FLOW (CFS) FLOW (L/S)

6” (150 mm) 0.4 11.3
8” (200 mm) 0.7 19.8

10” (250 mm) 1.0 28.3
12” (300 mm) 2.0 56.6
15” (375 mm) 2.7 76.5
18” (450 mm) 4.0 113.3
24” (600 mm) 7.0 198.2
30” (750 mm) 11.0 311.5
36” (900 mm) 16.0 453.1

42” (1050 mm) 22.0 623.0
48” (1200 mm) 28.0 792.9

MC-3500 ENDCAPS

PIPE DIA. INV. (IN) INV. (MM)

T
O

P

6” (150 mm) 33.21 841
8” (200 mm) 31.16 789

10” (250 mm) 29.04 738
12” (300 mm) 26.36 671
15” (375 mm) 23.39 594
18” (450 mm) 20.03 509
24” (600 mm) 14.48 369

B
O

T
T

O
M

12” (750 mm) 1.35 34
15” (900 mm) 1.5 40

18” (1050 mm) 1.77 46
24” (1200 mm) 2.06 52

MC-4500 ENDCAPS

PIPE DIA. INV. (IN) INV. (MM)

12” (300 mm) 35.69 907
15” (375 mm) 32.72 831
18” (450 mm) 29.36 746
24” (600 mm) 23.05 585

B
O

T
T
O

M

12” (750 mm) 1.55 34
15” (900 mm) 1.7 43

18” (1050 mm) 1.97 50
24” (1200 mm) 2.26 57

FIGURE 13—Typical Inlet Configuration With Isolator 

Row and Scour Protection

4.3 INLET MANIFOLDS
The primary function of the inlet manifold is to convey 
and distribute flows to a sufficient number of rows in 
the chamber bed such that there is ample conveyance 
capacity to pass the peak flows without creating an 
unacceptable backwater condition in upstream piping or 
scour the foundation stone under the chambers.

Manifolds are connected to the end caps either at the top 
or bottom of the end cap. Standard distances from the 
base of chamber to the invert of inlet and outlet manifolds 
connecting to StormTech end caps can be found in table 
6. High inlet flow rates from either connection location 
produce a shear scour potential of the foundation stone. 
Inlet flows from top inlets also produce impingement 
scour potential. Scour potential is reduced when standing 
water is present over the foundation stone. However, 
for safe design across the wide range of applications, 
StormTech assumes minimal standing water at the time 
the design flow occurs.

To minimize scour potential, StormTech recommends the 
installation of woven scour protection fabric at each inlet 
row. This enables a protected transition zone from the 
concentrated flow coming out of the inlet pipe to a uniform 
flow across the entire width of the chamber for both top 
and bottom connections.

Allowable flow rates for design are dependent upon: the 
elevation of inlet pipe, foundation stone size and scour 
protection. With an appropriate scour protection geotextile 
installed from the end cap to at least 14.5 ft (4.42 m) in 
front of the inlet pipe for the MC-3500 and for the MC-
4500, for both top and bottom feeds, the flow rates 
listed in Table 4 can be used for all StormTech specified 
foundation stone gradations.

*See StormTech’s Tech Sheet #7 for manifold sizing guidance.

*Assumes appropriate length of scour fabric per section 4.3
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5.0 Cumulative Storage Volumes

4.4 OUTLET MANIFOLDS
The primary function of the outlet manifold is to convey 
peak flows from the chamber system to the outlet control 
structure. Outlet manifolds are often sized for attenuated 
flows. They may be smaller in diameter and have fewer 
row connections than inlet manifolds. In some applications 
however, the intent of the outlet piping is to convey an 
unattenuated bypass flow rate and manifolds may be 
sized similar to inlet manifolds.

Since chambers are generally flowing at or near full at 
the time of the peak outlet flow rate, scour is generally 
not governing and outlet manifold sizing is based on pipe 
flow equations. In most cases, StormTech recommends 
that outlet manifolds connect the same rows that are 
connected to an inlet manifold. This provides a continuous 
flow path through open conduits to pass the peak flow 
without dependence on passing peak flows through 
stone.

The primary function of the underdrains is to draw down 
water stored in the stone below the invert of the manifold. 
Underdrains are generally not sized for conveyance of the 
peak flow.

4.5 INSERTA TEE INLET CONNECTIONS
The maximum outlet flow rate capacities from StormTech 
outlet manifolds can be found in Table 5.

FIGURE 15—Inserta Tee Detail

FIGURE 14—Typical Inlet, Outlet and Underdrain 

Configuration

BED 
PERIMETER

STORMTECH
CHAMBERS

OUTLET
MANIFOLD

INLET
MANIFOLD

SCOUR
PROTECTION

NUMBER AND SIZE
OF UNDERDRAIN(S)
PER ENGINEER’S
DESIGN

OUTLET CONTROL STRUCTURE
(PER ENGINEER’S DESIGN/PROVIDED BY OTHERS)
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5.0 Cumulative Storage Volumes

TABLE 7 – MC-3500 Incremental Storage Volume Per Chamber
Assumes 40% stone porosity. Calculations are based upon a 9” (230 mm) stone base under the chambers, 12” (300 mm) 
of stone above chambers, and 9” (230 mm) of spacing between chambers.

Tables 7 and 8 provide cumulative storage 
volumes for the MC-3500 chamber and end cap. 
These tables can be used to calculate the stage-
storage relationship for the retention or detention 
system. Digital spreadsheets in which the number 
of chambers and end caps can be input for quick 

cumulative storage calculations are available at 
www.stormtech.com. For assistance with site-
specific calculations or input into routing software, 
contact the StormTech Technical Services 
Department. 

Depth of Water  

in System  

Inches (mm)

Cumulative 

Chamber Storage 

ft3 (m3)

Total System 

Cumulative Storage  

ft3 (m3)

66 (1676) 0.00 178.96 (5.068)
65 (1651) 0.00 177.25 (5.019)
64 (1626) 0.00 175.54 (4.971)
63 (1600) Stone   0.00 173.83 (4.922)
62 (1575) Cover   0.00 172.11 (4.874)
61 (1549) 0.00 170.40 (4.825)
60 (1524) 0.00 168.69 (4.777)
59 (1499) 0.00 166.98 (4.728)
58 (1473) 0.00 165.27 (4.680)
57 (1448) 0.00 163.55 (4.631)
56 (1422) 0.00 161.84 (4.583)
55 (1397) 0.00 160.13 (4.534)
54 (1372) 109.95 (3.113) 158.42 (4.486)
53 (1346) 109.89 (3.112) 156.67 (4.436)
52 (1321) 109.69 (3.106) 154.84 (4.385)
51 (1295) 109.40 (3.098) 152.95 (4.331)
50 (1270) 109.00 (3.086) 151.00 (4.276)
49 (1245) 108.31 (3.067) 148.88 (4.216)
48 (1219) 107.28 (3.038) 146.55 (4.150)
47 (1194) 106.03 (3.003) 144.09 (4.080)
46 (1168) 104.61 (2.962) 141.52 (4.007)
45 (1143) 103.04 (2.918) 138.86 (3.932)

44 (1118) 101.33 (2.869) 136.13 (3.855)

43 (1092) 99.50 (2.818) 133.32 (3.775)
42 (1067) 97.56 (2.763) 130.44 (3.694)
41 (1041) 95.52 (2.705) 127.51 (3.611)
40 (1016) 93.39 (2.644) 124.51 (3.526)
39 (991) 91.16 (2.581) 121.47 (3.440)
38 (965) 88.86 (2.516) 118.37 (3.352)
37 (948) 86.47 (2.449) 115.23 (3.263)
36 (914) 84.01 (2.379) 112.04 (3.173)
35 (889) 81.49 (2.307) 108.81 (3.081)
34 (864) 78.89 (2.234) 105.54 (2.989)
33 (838) 76.24 (2.159) 102.24 (2.895)

Depth of Water  

in System  

Inches (mm)

Cumulative 

Chamber Storage 

ft3 (m3)

Total System 

Cumulative Storage  

ft3 (m3)

32 (813) 73.52 (2.082) 98.90 (2.800)
31 (787) 70.75 (2.003) 95.52 (2.705)
30 (762) 67.92 (1.923) 92.12 (2.608)
29 (737) 65.05 (1.842) 88.68 (2.511)
28 (711) 62.12 (1.759) 85.21 (2.413)
27 (686) 59.15 (1.675) 81.72 (2.314)
26 (680) 56.14 (1.590) 78.20 (2.214)
25 (635) 53.09 (1.503) 74.65 (2.114)
24 (610) 49.99 (1.416) 71.09 (2.013)
23 (584) 46.86 (1.327) 67.50 (1.911)
22 (559) 43.70 (1.237) 63.88 (1.809)
21 (533) 40.50 (1.147) 60.25 (1.706)
20 (508) 37.27 (1.055) 56.60 (1.603)
19 (483) 34.01 (0.963) 52.93 (1.499)
18 (457) 30.72 (0.870) 49.25 (1.395)
17 (432) 27.40 (0.776) 45.54 (1.290)
16 (406) 24.05 (0.681) 41.83 (1.184)
15 (381) 20.69 (0.586) 38.09 (1.079)
14 (356) 17.29 (0.490) 34.34 (0.973)
13 (330) 13.88 (0.393) 30.58 (0.866)
12 (305) 10.44 (0.296) 26.81 (0.759)
11 (279) 6.98 (0.198) 23.02 (0.652)

10 (254) 3.51 (0.099) 19.22 (0.544)

9 (229) 0.00 15.41 (0.436)
8 (203) 0.00 13.70 (0.388)
7 (178) 0.00 11.98 (0.339)
6 (152) Stone   0.00 10.27 (0.291)
5 (127) Foundation  0.00 8.56 (0.242)
4 (102) 0.00 6.85 (0.194)
3 (76) 0.00 5.14 (0.145)
2 (51) 0.00 3.42 (0.097)
1 (25) 0.00 1.71 (0.048)

NOTE: Add 1.71 ft3 (0.030 m3) of storage for each additional inch (25 mm) of stone foundation.

Contact StormTech for cumulative volume spreadsheets in digital format.
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5.0 Cumulative Storage Volume

TABLE 8 – MC-3500 Incremental Storage Volume Per End Cap
Assumes 40% stone porosity. Calculations are based upon a 9” (230 mm) stone base under the chambers, 12” (300 mm) 
of stone above end caps, and 9” (230 mm) of spacing between end caps and 6” (150 mm) of stone perimeter.

Depth of Water  

in System  

Inches (mm)

Cumulative  

End Cap Storage 

ft3 (m3)

Total System 

Cumulative Storage  

ft3 (m3)

66 (1676) 0.00 46.96 (1.330)
65 (1651) 0.00 46.39 (1.314)
64 (1626) 0.00 45.82 (1.298)
63 (1600) Stone   0.00 45.25 (1.281)
62 (1575) Cover   0.00 44.68 (1.265)
61 (1549) 0.00 44.11 (1.249)
60 (1524) 0.00 43.54 (1.233)
59 (1499) 0.00 42.98 (1.217)
58 (1473) 0.00 42.41 (1.201)
57 (1448) 0.00 41.84 (1.185)
56 (1422) 0.00 41.27 (1.169)
55 (1397) 0.00 40.70 (1.152)
54 (1372) 15.64 (0.443) 40.13 (1.136)
53 (1346) 15.64 (0.443) 39.56 (1.120)
52 (1321) 15.63 (0.443) 38.99 (1.104)
51 (1295) 15.62 (0.442) 38.41 (1.088)
50 (1270) 15.60 (0.442) 37.83 (1.071)
49 (1245) 15.56 (0.441) 37.24 (1.054)
48 (1219) 15.51 (0.439) 36.64 (1.037)
47 (1194) 15.44 (0.437) 36.02 (1.020)
46 (1168) 15.35 (0.435) 35.40 (1.003)
45 (1143) 15.25 (0.432) 34.77 (0.985)

44 (1118) 15.13 (0.428) 34.13 (0.966)

43 (1092) 14.99 (0.424) 33.48 (0.948)
42 (1067) 14.83 (0.420) 32.81 (0.929)
41 (1041) 14.65 (0.415) 32.13 (0.910)
40 (1016) 14.45 (0.409) 31.45 (0.890)
39 (991) 14.24 (0.403) 30.75 (0.871)
38 (965) 14.00 (0.396) 30.03 (0.850)
37 (948) 13.74 (0.389) 29.31 (0.830)
36 (914) 13.47 (0.381) 28.58 (0.809)
35 (889) 13.18 (0.373) 27.84 (0.788)
34 (864) 12.86 (0.364) 27.08 (0.767)

Depth of Water  

in System  

Inches (mm)

Cumulative 

Chamber Storage 

ft3 (m3)

Total System 

Cumulative Storage  

ft3 (m3)

33 (838) 12.53 (0.355) 26.30 (0.745)
32 (813) 12.18 (0.345) 25.53 (0.723)
31 (787) 11.81 (0.335) 24.74 (0.701)
30 (762) 11.42 (0.323) 23.93 (0.678)
29 (737) 11.01 (0.312) 23.12 (0.655)
28 (711) 10.58 (0.300) 22.29 (0.631)
27 (686) 10.13 (0.287) 21.45 (0.607)
26 (680) 9.67 (0.274) 20.61 (0.583)
25 (635) 9.19 (0.260) 19.75 (0.559)
24 (610) 8.70 (0.246) 18.88 (0.559)
23 (584) 8.19 (0.232) 18.01 (0.510)
22 (559) 7.67 (0.217) 17.13 (0.485)
21 (533) 7.13 (0.202) 16.24 (0.460)
20 (508) 6.59 (0.187) 15.34 (0.434)
19 (483) 6.03 (0.171) 14.43 (0.409)
18 (457) 5.46 (0.155) 13.52 (0.383)
17 (432) 4.88 (0.138) 12.61 (0.357)
16 (406) 4.30 (0.122) 11.69 (0.331)
15 (381) 3.70 (0.105) 10.76 (0.305)
14 (356) 3.10 (0.088) 9.83 (0.278)
13 (330) 2.49 (0.071) 8.90 (0.252)
12 (305) 1.88 (0.053) 7.96 (0.225)
11 (279) 1.26 (0.036) 7.02 (0.199)

10 (254) 0.63 (0.018) 6.07 (0.172)

9 (229) 0.00 5.12 (0.145)
8 (203) 0.00 4.55 (0.129)
7 (178) 0.00 3.99 (0.113)
6 (152) Stone   0.00 3.42 (0.097)
5 (127) Foundation  0.00 2.85 (0.081)
4 (102) 0.00 2.28 (0.064)
3 (76) 0.00 1.71 (0.048)
2 (51) 0.00 1.14 (0.032)
1 (25) 0.00 0.56 (0.016)

NOTE: Add 0.56 ft3 (0.016 m3) of storage for each additional inch (25 mm) of stone foundation.

Contact StormTech for cumulative volume spreadsheets in digital format.
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5.0 Cumulative Storage Volumes

Tables 9 and 10 provide cumulative storage 
volumes for the MC-4500 chamber and end cap. 
These tables can be used to calculate the stage-
storage relationship for the retention or detention 
system. Digital spreadsheets in which the number 
of chambers and end caps can be input for quick 

cumulative storage calculations are available at  
www.stormtech.com. For assistance with site-
specific calculations or input into routing software, 
contact the StormTech Technical Services 
Department.

TABLE 9 – MC-4500 Incremental Storage Volume Per Chamber
Assumes 40% stone porosity. Calculations are based upon a 9” (230 mm) stone base under the chambers, 12” (300 mm) 
of stone above chambers, and 9” (230 mm) of spacing between chambers.

Depth of Water  

in System  

Inches (mm)

Cumulative 

Chamber Storage 

ft3 (m3)

Total System 

Cumulative Storage  

ft3 (m3)

81 (2057) 0.00 162.62 (4.065)
80 (2032) 0.00 161.40 (4.570)
79 (2007) 0.00 160.18 (4.536)
78 (1981) Stone   0.00 158.98 (4.501)
77 (1956) Cover   0.00 157.74 (4.467)
76 (1930) 0.00 156.62 (4.432)
75 (1905) 0.00 155.30 (4.398)
74 (1880) 0.00 154.09 (4.363)
73 (1854) 0.00 152.87 (4.329)
72 (1829) 0.00 151.65 (4.294)
71 (1803) 0.00 150.43 (4.294)
70 (1778) 0.00 149.21 (4.225)

69 (1753) 106.51 (3.016) 147.99 (4.191)

68 (1727) 106.47 (3.015) 146.75 (4.156)
67 (1702) 106.35 (3.012) 145.46 (4.119)
66 (1676) 106.18 (3.007) 144.14 (4.082)
65 (1651) 105.98 (3.001) 142.80 (4.044)
64 (1626) 105.71 (2.993) 141.42 (4.005)
63 (1600) 105.25 (2.981) 139.93 (3.962)
62 (1575) 104.59 (2.962) 138.31 (3.917)
61 (1549) 103.79 (2.939) 136.61 (3.869)
60 (1524) 102.88 (2.913) 134.85 (3.819)

59 (1499) 101.88 (2.885) 133.03 (3.767)

58 (1473) 100.79 (2.854) 131.16 (3.714)
57 (1448) 99.63 (2.821) 129.24 (3.660)
56 (1422) 98.39 (2.786) 127.28 (3.604)
55 (1397) 97.10 (2.749) 125.28 (3.548)
54 (1372) 95.73 (2.711) 123.25 (3.490)
53 (1346) 94.32 (2.671) 121.18 (3.490)
52 (1321) 92.84 (2.629) 119.08 (3.372)
51 (1295) 91.32 (2.586) 116.94 (3.311)
50 (1270) 89.74 (2.541) 114.78 (3.250)
49 (1245) 88.12 (2.495) 112.59 (3.188)
48 (1219) 86.45 (2.448) 110.37 (3.125)
47 (1194) 84.75 (2.400) 108.13 (3.062)
46 (1168) 83.00 (2.350) 105.86 (2.998)
45 (1143) 81.21 (2.300) 103.56 (2.933)
44 (1118) 79.38 (2.248) 101.25 (2.867)
43 (1092) 77.52 (2.195) 98.91 (2.801)

Depth of Water  

in System  

Inches (mm)

Cumulative 

Chamber Storage 

ft3 (m3)

Total System 

Cumulative Storage  

ft3 (m3)

42 (1067) 75.62 (2.141) 96.55 (2.734)
41 (1041) 73.69 (2.087) 94.18 (2.667)
40 (1016) 71.72 (2.031) 91.78 (2.599)
39 (991) 69.73 (1.974) 89.36 (2.531)
38 (965) 67.70 (1.917) 86.93 (2.462)
37 (948) 65.65 (1.859) 84.48 (2.392)
36 (914) 63.57 (1.800) 82.01 (2.322)
35 (889) 61.46 (1.740) 79.53 (2.252)
34 (864) 59.32 (1.680) 77.03 (2.181)
33 (838) 57.17 (1.619) 74.52 (2.110)
32 (813) 54.98 (1.557) 71.99 (2.038)
31 (787) 52.78 (1.495) 69.45 (1.966)
30 (762) 50.55 (1.431) 66.89 (1.894)
29 (737) 48.30 (1.368) 64.32 (1.821)
28 (711) 46.03 (1.303) 61.74 (1.748)
27 (686) 43.74 (1.239) 59.19 (1.675)
26 (680) 41.43 (1.173) 56.55 (1.601)
25 (610) 39.11 (1.107) 53.93 (1.527)
24 (609) 36.77 (1.041) 51.31 (1.453)
23 (584) 34.41 (0.974) 48.67 (1.378)
22 (559) 32.03 (0.907) 46.03 (1.303)
21 (533) 29.64 (0.839) 43.38 (1.228)

20 (508) 27.23 (0.771) 40.71 (1.153)

19 (483) 24.81 (0.703) 38.04 (1.077)
18 (457) 22.38 (0.634) 35.37 (1.001)
17 (432) 19.94 (0.565) 32.68 (0.925)
16 (406) 17.48 (0.495) 29.99 (0.849)
15 (381) 15.01 (0.425) 27.29 (0.773)
14 (356) 12.53 (0.355) 24.58 (0.696)
13 (330) 10.05 (0.284) 21.87 (0.619)
12 (305) 7.55 (0.214) 19.15 (0.542)
11 (279) 5.04 (0.143) 16.43 (0.465)
10 (254) 2.53 (0.072) 13.70 (0.388)
9 (229) 0.00 10.97 (0.311)
8 (203) 0.00 9.75 (0.276)
7 (178) 0.00 8.53 (0.242)
6 (152) Stone  0.00 7.31 (0.207)
5 (127) Foundation 0.00 6.09 (0.173)
4 (102) 0.00 4.87 (0.138)
3 (76) 0.00 3.66 (0.104)
2 (51) 0.00 2.44 (0.069)
1 (25) 0.00 1.22 (0.035)

NOTE: Add 1.22 ft3 (0.035 m3) of storage for each additional inch (25 

mm) of stone foundation. Contact StormTech for cumulative volume 

spreadsheets in digital format.
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5.0 Cumulative Storage Volumes

TABLE 10 – MC-4500 Incremental Storage Volume Per End Cap
Assumes 40% stone porosity. Calculations are based upon a 9” (230 mm) stone base under the chambers, 12” (300 mm) 
of stone above end caps, and 9” (230 mm) of spacing between end caps and 6” (150 mm) of stone perimeter.

Depth of Water  

in System  

Inches (mm)

Cumulative  

End Cap Storage 

ft3 (m3)

Total System 

Cumulative Storage  

ft3 (m3)

81 (2057) 0.00 108.69 (3.078)
80 (2032) 0.00 107.62 (3.047)
79 (2007) 0.00 106.54 (3.017)
78 (1981) Stone   0.00 105.46 (2.986)
77 (1956) Cover   0.00 104.38 (2.956)
76 (1930) 0.00 103.31 (2.925)
75 (1905) 0.00 102.23 (2.895)
74 (1880) 0.00 101.15 (2.864)
73 (1854) 0.00 100.07 (2.834)
72 (1829) 0.00 99.00 (2.803)
71 (1803) 0.00 97.92 (2.773)
70 (1778) 0.00 96.84 (2.742)
69 (1753) 35.71 (1.011) 95.76 (2.712)
68 (1727) 35.71 (1.011) 94.69 (2.681)
67 (1702) 35.70 (1.011) 93.60 (2.651)
66 (1676) 35.67 (1.010) 92.51 (2.620)
65 (1651) 35.62 (1.009) 91.40 (2.588)
64 (1626) 35.56 (1.007) 90.29 (2.557)
63 (1600) 35.47 (1.004) 89.16 (2.525)
62 (1575) 35.36 (1.001) 88.01 (2.492)
61 (1549) 35.21 (0.997) 86.85 (2.459)
60 (1524) 35.05 (0.992) 85.67 (2.426)

59 (1499) 34.86 (0.987) 84.48 (2.392)

58 (1473) 34.64 (0.981) 83.27 (2.358)
57 (1448) 34.40 (0.974) 82.05 (2.323)
56 (1422) 34.13 (0.966) 80.81 (2.288)
55 (1397) 33.83 (0.958) 79.55 (2.253)
54 (1372) 33.51 (0.949) 78.28 (2.217)
53 (1346) 33.16 (0.939) 77.00 (2.180)
52 (1321) 32.79 (0.928) 75.70 (2.144)
51 (1295) 32.39 (0.917) 74.38 (2.106)
50 (1270) 31.98 (0.906) 73.06 (2.069)
49 (1245) 31.54 (0.893) 71.71 (2.031)
48 (1219) 31.07 (0.880) 70.36 (1.992)
47 (1194) 30.59 (0.866) 68.99 (1.954)
46 (1168) 30.09 (0.852) 67.61 (1.915)
45 (1143) 29.56 (0.837) 66.22 (1.875)
44 (1118) 29.02 (0.822) 64.81 (1.835)
43 (1092) 28.45 (0.806) 63.40 (1.795)

Depth of Water  

in System  

Inches (mm)

Cumulative 

Chamber Storage 

ft3 (m3)

Total System 

Cumulative Storage  

ft3 (m3)

42 (1067) 27.87 (0.789) 61.97 (1.755)
41 (1041) 27.27 (0.772) 60.53 (1.714)
40 (1016) 26.65 (0.755) 59.08 (1.673)
39 (991) 26.01 (0.736) 57.62 (1.632)
38 (965) 25.35 (0.718) 56.15 (1.590)
37 (948) 24.68 (0.699) 54.67 (1.548)
36 (914) 23.99 (0.679) 53.18 (1.506)
35 (889) 23.28 (0.659) 51.68 (1.463)
34 (864) 22.56 (0.639) 50.17 (1.421)
33 (838) 21.82 (0.618) 48.64 (1.377)
32 (813) 21.06 (0.596) 47.11 (1.334)
31 (787) 20.29 (0.575) 45.57 (1.290)
30 (762) 19.50 (0.552) 44.02 (1.247)
29 (737) 18.70 (0.530) 42.46 (1.202)
28 (711) 17.88 (0.506) 40.89 (1.158)
27 (686) 17.04 (0.483) 39.31 (1.113)
26 (680) 16.19 (0.459) 37.73 (1.068)
25 (610) 15.33 (0.434) 36.14 (1.023)
24 (609) 14.46 (0.410) 34.53 (.0978)
23 (584) 13.58 (0.384) 32.93 (0.932)
22 (559) 12.68 (0.359) 31.31 (0.887)
21 (533) 11.77 (0.333) 29.69 (0.841)
20 (508) 10.85 (0.307) 26.06 (0.794)

19 (483) 9.91 (0.281) 26.42 (0.748)

18 (457) 8.97 (0.254) 24.77 (0.702)
17 (432) 8.01 (0.227) 23.12 (0.655)
16 (406) 7.04 (0.199) 21.46 (0.608)
15 (381) 6.07 (0.172) 19.80 (0.561)
14 (356) 5.08 (0.144) 18.13 (0.513)
13 (330) 4.08 (0.116) 16.45 (0.466)
12 (305) 3.07 (0.087) 14.77 (0.418)
11 (279) 2.06 (0.058) 13.09 (0.371)
10 (254) 1.03 (0.029) 11.39 (0.323)
9 (229) 0.00 9.70 (0.275)
8 (203) 0.00 8.62 (0.244)
7 (178) 0.00 7.54 (0.214)
6 (152) Stone  0.00 6.46 (0.183)
5 (127) Foundation 0.00 5.39 (0.153)
4 (102) 0.00 4.31 (0.122)
3 (76) 0.00 3.23 (0.092)
2 (51) 0.00 2.15 (0.061)
1 (25) 0.00 1.08 (0.031)

NOTE: Add 1.08 ft3 (0.031 m3) of storage for each additional inch (25 

mm) of stone foundation. Contact StormTech for cumulative volume 

spreadsheets in digital format.
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6.0 MC-3500 Chamber System Sizing

The following steps provide the calculations necessary for 
preliminary sizing of an MC-3500 chamber system. For 
custom bed configurations to fit specific sites, contact 
the StormTech Technical Services Department or your 
local StormTech representative.

1) Determine the amount of storage volume (VS) 

required. It is the design engineer’s sole responsibility to 
determine the storage volume required.

2) Determine the number of chambers (C) required. 
To calculate the number of chambers required for 
adequate storage, divide the storage volume (Vs) by 
the storage volume of the chamber (from Table 11), as 
follows: C = Vs / Storage Volume per Chamber

3) Determine the number of end caps required. 
The number of end caps (EC) required depends on the 
number of rows required by the project. Once the num- 
ber of chamber rows is determined, multiply the number of 
chamber rows by 2 to determine the number of end caps 
required. EC = No. of Chamber Rows x 2

NOTE: Additional end caps may be required for systems having inlet locations 
within the chamber bed.

4) Determine additional storage provided by end caps. 
End Caps will provide additional storage to the project. 
Multiply the number of end caps (EC) by the storage 
volume per end cap (ECS) to determine the additional 
storage (As) provided by the end caps. As = EC x ECs

5) Adjust number of chambers (C) to account for 

additional end cap storage (As). The original number of 
chambers (C) can now be reduced due to the additional 
storage in the end caps. Divide the additional storage 
(As) by the storage volume per chamber to determine the 
number of chambers that can be removed. Number of 

chambers to remove = As/ volume per chamber

NOTE: Additional storage exists in the stone perimeter as well as in the inlet and 
outlet manifold systems. Contact StormTech’s Technical Services Department 
for assistance with determining the number of chambers and end caps required 
for your project.

6) Determine the required bed size (S). 
The size of the bed will depend on the number of 
chambers and end caps required:

MC-3500 area per chamber = 51.4 ft2 (4.8 m2)  

MC-3500 area per end cap = 13.5 ft2 (1.3 m2)

S = (C x area per chamber) + (EC x area per end cap)

NOTE: It is necessary to add 12” (300 mm) of stone perimeter parallel to the 
chamber rows and 6” (150 mm) of stone perimeter from the base of all end 
caps. The additional area due to perimeter stone is not included in the area 
numbers above.

7) Determine the amount of stone (Vst) required. 
To calculate the total amount of clean, crushed, angular 
stone required, multiply the number of chambers (C) and 
the number of end caps (EC) by the selected weight of 
stone from Table 12.

NOTE: Clean, crushed, angular stone is also required around the perimeter of 
the system.

8) Determine the volume of excavation (Ex) required. 
Each additional foot of cover will add a volume of 
excavation of 1.9 yd3 (1.5 m3) per MC-3500 chamber and 

0.6 yd3 (0.5 m3) per MC-3500 end cap.

9) Determine the area of geotextile (F) required. 
The bottom, top and sides of the bed must be covered 
with a non-woven geotextile (filter fabric) that meets 
AASHTO M288 Class 2 requirements. The area of the 
sidewalls must be calculated and a 24” (600 mm) overlap 
must be included for all seams. Geotextiles typically come 
in 15 foot (4.57 m) wide rolls.

TABLE 11—Storage Volume Per Chamber/End Cap ft3 (m3)

Bare  
Unit 

Storage 
ft3 

(m3)

Chamber/End Cap and Stone 
Volume — Stone Foundation Depth 

in. (mm)

9 
(230)

12 
(300)

15 
(375)

18 
(450)

MC-3500 
Chamber

109.9 
(3.11)

178.9 
(5.06)

184.0 
(5.21)

189.2 
(5.36)

194.3 
(5.5)

MC-3500 
End Cap

14.9 
(0.42)

46.0 
(1.30)

47.7 
(1.35)

49.4 
(1.40)

51.1 
(1.45)

NOTE: Assumes 9” (230 mm) row spacing, 40% stone porosity, 12” (300 mm) 
stone above and includes the bare chamber/end cap volume. End cap volume 
assumes 6” (150 mm) stone perimeter.

TABLE 12—Amount of Stone Per Chamber/End Cap

ENGLISH tons 
(yd3)

Stone Foundation Depth

9” 12” 15” 18”

MC-3500 9.1 (6.4) 9.7 (6.9) 10.4 (7.3) 11.1 (7.8)
End Cap 4.1 (2.9) 4.3 (3.1) 4.6 (3.2) 4.8 (3.4)
METRIC kg (m3) 230 mm 300 mm 375 mm 450 mm

MC-3500 8220 (4.9) 8831 (5.3) 9443 (5.6) 10054 (6.0)
End Cap 3699 (2.2) 3900 (2.3) 4100 (2.5) 4301 (2.6)
NOTE: Assumes 12” (300 mm) of stone above, and 9” (230 mm) row spacing, 
and 6” (150 mm) of perimeter stone in front of end caps.

TABLE 13—Volume of Excavation Per Chamber/End Cap yd3 (m3)
Stone Foundation Depth

9” (230 mm) 12” (300 mm) 15”(375 mm) 18”(450 mm)

MC-3500 12.4 (9.5) 12.8 (9.8) 13.3 (10.2) 13.8 (10.5)

End Cap 4.1 (3.1) 4.3 (3.3) 4.4 (3.4) 4.5 (3.5)

NOTE: Assumes 9” (230 mm) separation between chamber rows, 6” (150 mm) 
of perimeter in front of end caps, and 24” (600 mm) of cover. The volume of 
excavation will vary as the depth of cover increases.
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6) Determine the required bed size (S). 
The size of the bed will depend on the number of 
chambers and end caps required:

MC-4500 area per chamber = 36.6 ft2 (3.4 m2) 

MC-4500 area per end cap = 23.2 ft2 (2.2 m2)

S = (C x area per chamber) + (EC x area per end cap)

NOTE: It is necessary to add 12” (300 mm) of stone perimeter parallel to the 
chamber rows and 6” (150 mm) of stone perimeter from the base of all end 
caps. The additional area due to perimeter stone is not included in the area 
numbers above.

7) Determine the amount of stone (Vst) required. 
To calculate the total amount of clean, crushed, angular 
stone required, multiply the number of chambers (C) and 
the number of end caps (EC) by the selected weight of 
stone from Table 15.

NOTE: Clean, crushed, angular stone is also required around the perimeter of 
the system.

8) Determine the volume of excavation (Ex) required. 
Each additional foot of cover will add a volume of 
excavation of 1.4 yd3 (1.0 m3) per MC-4500 chamber and 

1.4 yd3 (0.8 m3) per MC-4500 end cap.

9) Determine the area of geotextile (F) required. 
The bottom, top and sides of the bed must be covered 
with a non-woven geotextile (filter fabric) that meets 
AASHTO M288 Class 2 requirements. The area of the 
sidewalls must be calculated and a 24” (600 mm) overlap 
must be included for all seams. Geotextiles typically come 
in 15 foot (4.57 m) wide rolls.

The following steps provide the calculations necessary for 
preliminary sizing of an MC-4500 chamber system. For 
custom bed configurations to fit specific sites, contact 
the StormTech Technical Services Department or your 
local StormTech representative.

1) Determine the amount of storage volume (VS) 

required. It is the design engineer’s sole responsibility to 
determine the storage volume required.

2) Determine the number of chambers (C) required. 
To calculate the number of chambers required for 
adequate storage, divide the storage volume (Vs) by 
the storage volume of the chamber (from Table 14), as 
follows: C = Vs / Storage Volume per Chamber

3) Determine the number of end caps required. 
The number of end caps (EC) required depends on the 
number of rows required by the project. Once the number 
of chamber rows is determined, multiply the number of 
chamber rows by 2 to determine the number of end caps 
required. EC = No. of Chamber Rows x 2

NOTE: Additional end caps may be required for systems having inlet locations 
within the chamber bed.

4) Determine additional storage provided by end caps. 
End Caps will provide additional storage to the project. 
Multiply the number of end caps (EC) by the storage 
volume per end cap (ECS) to determine the additional 
storage (As) provided by the end caps. As = EC x ECs

5) Adjust number of chambers (C) to account for 

additional end cap storage (As). The original number of 
chambers (C) can now be reduced due to the additional 
storage in the end caps. Divide the additional storage 
(As) by the storage volume per chamber to determine the 
number of chambers that can be removed. Number of 

chambers to remove = As/ volume per chamber

NOTE: Additional storage exists in the stone perimeter as well as in the inlet and 
outlet manifold systems. Contact StormTech’s Technical Services Department 
for assistance with determining the number of chambers and end caps required 
for your project.

6.0 MC-4500 Chamber System Sizing

TABLE 14—Storage Volume Per Chamber/End Cap ft3 (m3)

Bare  
Unit 

Storage 
ft3 

(m3)

Chamber/End Cap and Stone 
Volume — Stone Foundation Depth 

in. (mm)

9 
(230)

12 
(300)

15 
(375)

18 
(450)

MC-4500 
Chamber

106.5 
(3.01)

162.6 
(4.60)

166.3 
(4.71)

169.9 
(4.81)

173.6 
(4.91)

MC-4500 
End Cap

35.7 
(1.01)

108.7 
(3.08)

111.9 
(3.17)

115.2 
(3.26)

118.4 
(3.35)

NOTE: Assumes 9” (230 mm) row spacing, 40% stone porosity, 12” (300 mm) 
stone above and includes the bare chamber/end cap volume. End cap volume 
assumes 12” (300 mm) stone perimeter.

TABLE 15—Amount of Stone Per Chamber

ENGLISH tons 
(yd3)

Stone Foundation Depth

9” 12” 15” 18”

MC-4500 7.4 (5.2) 7.8 (5.5) 8.3 (5.9) 8.8 (6.2)
End Cap 9.6 (6.8) 10.0 (7.1) 10.4 (7.4) 10.9 (7.7)

METRIC kg (m3) 230 mm 300 mm 375 mm 450 mm

MC-4500 6681 (4.0) 7117 (4.2) 7552 (4.5) 7987 (4.7)
End Cap 8691 (5.2) 9075 (5.4) 9460 (5.6) 9845 (5.9)
NOTE: Assumes 12” (300 mm) of stone above, and 9” (230 mm) row spacing, 
and 12” (300 mm) of perimeter stone in front of end caps.

TABLE 16—Volume of Excavation Per Chamber/End Cap yd3 (m3)
Stone Foundation Depth

9” (230 mm) 12” (300 mm) 15”(375 mm) 18”(450 mm)

MC-4500 10.5 (8.0) 10.8 (8.3) 11.2 (8.5) 11.5 (8.8)

End Cap 9.3 (7.1) 9.6 (7.3) 9.9 (7.6) 10.2 (7.8)

NOTE: Assumes 9” (230 mm) separation between chamber rows, 12” (300 mm) 
of perimeter in front of end caps, and 24” (600 mm) of cover. The volume of 
excavation will vary as the depth of cover increases.
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7.0 Structural Cross Sections and Specifications

MC-3500 STORMWATER CHAMBER SPECIFICATIONS

1.  Chambers shall be StormTech MC-3500 or approved 
equal.

2.  Chambers shall be made from virgin, impact-modified 
polypropylene copolymers.

3.  Chamber rows shall provide continuous, unobstructed 
internal space with no internal panels that would 
impede flow.

4.  The structural design of the chambers, the structural 
backfill and the installation requirements shall ensure 
that the load factors specified in the AASHTO LRFD 
Bridge Design Specifications, Section 12.12 are met 
for: 1) long-duration dead loads and 2) short-duration 
live loads, based on the AASHTO Design Truck 
with consideration for impact and multiple vehicle 
presences.

5.  Chambers shall meet the requirements of ASTM F 
2418, “Standard Specification for Polypropylene (PP) 
Corrugated Wall Stormwater Collection Chambers.”

FIGURE 16—MC-3500 Structural Cross Section Detail (Not to Scale) 

6.  Chambers shall conform to the requirements of ASTM 
F 2787, “Standard Practice for Structural Design of 
Thermoplastic Corrugated Wall Stormwater Collection 
Chambers.”

7.  Only chambers that are approved by the engineer will 
be allowed. The contractor shall submit (3 sets) of the 
following to the engineer for approval before delivering 
chambers to the project site:

engineer that demonstrates that the load factors 
specified in the AASHTO LRFD Bridge Design 
Specifications, Section 12.12 are met. The 50-year 
creep modulus data specified in ASTM F 2418 must 
be used as part of the AASHTO structural evaluation 
to verify long-term performance.

cross section is based.

8.  The installation of chambers shall be in accordance 
with the manufacturer’s latest Construction Guide.

Detail drawings available in Cad Rev. 2000 format at www.stormtech.com

45"
(1140 mm)

24"
(600 mm) MIN*

8'
(2.4 m)
MAX

12" (300 mm) TYP77" (1950 mm)

12" (300 mm) MIN

9"
(230 mm) MIN

DEPTH OF STONE TO BE DETERMINED
BY SITE DESIGN ENGINEER 9" (230 mm) MIN6" (150 mm) MIN

MC-3500
END CAP

PERIMETER STONE

EXCAVATION WALL
(CAN BE SLOPED

OR VERTICAL)

PAVEMENT LAYER (DESIGNED
BY SITE DESIGN ENGINEER)

CHAMBERS SHALL BE BE DESIGNED IN ACCORDANCE WITH ASTM F2787
"STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC
CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".

GRANULAR WELL-GRADED SOIL/AGGREGATE MIXTURES, <35%
FINES, COMPACT IN 12" (300 mm) MAX LIFTS TO 95% PROCTOR
DENSITY. SEE THE TABLE OF ACCEPTABLE FILL MATERIALS.

ADS GEOSYTHETICS 601T NON-WOVEN
GEOTEXTILE ALL AROUND CLEAN, CRUSHED,

ANGULAR EMBEDMENT STONE

CHAMBERS SHALL MEET ASTM F2418 "STANDARD
SPECIFICATION FOR POLYPROPLENE (PP) CORRUGATED

WALL STORMWATER COLLECTION CHAMBERS".

EMBEDMENT STONE SHALL BE A CLEAN, CRUSHED AND ANGULAR
STONE WITH AN AASHTO M43 DESIGNATION BETWEEN #3 AND #4

SITE DESIGN ENGINEER IS RESPONSIBLE FOR ENSURING
THE REQUIRED BEARING CAPACITY OF SOILS

*MINIMUM COVER TO BOTTOM OF FLEXIBLE PAVEMENT. FOR UNPAVED INSTALLATIONS WHERE RUTTING FROM VEHICLES MAY OCCUR, INCREASE COVER TO 30" (750 mm).

Special applications will be considered on a project by project basis. Please contact our application department should you have a unique application for our team to evaluate. 
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7.0 Structural Cross Sections and Specifications

MC-4500 STORMWATER CHAMBER SPECIFICATIONS

1.  Chambers shall be StormTech MC-4500 or approved 
equal.

2.  Chambers shall be made from virgin, impact-modified 
polypropylene copolymers.

3.  Chamber rows shall provide continuous, unobstructed 
internal space with no internal panels that would 
impede flow.

4.  The structural design of the chambers, the structural 
backfill and the installation requirements shall ensure 
that the load factors specified in the AASHTO LRFD 
Bridge Design Specifications, Section 12.12 are met 
for: 1) long-duration dead loads and 2) short-duration 
live loads, based on the AASHTO Design Truck 
with consideration for impact and multiple vehicle 
presences.

5.  Chambers shall meet the requirements of ASTM F 
2418, “Standard Specification for Polypropylene (PP) 
Corrugated Wall Stormwater Collection Chambers.”

FIGURE 16—MC-4500 Structural Cross Section Detail (Not to Scale) 

6.  Chambers shall conform to the requirements of ASTM 
F 2787, “Standard Practice for Structural Design of 
Thermoplastic Corrugated Wall Stormwater Collection 
Chambers.”

7.  Only chambers that are approved by the engineer will 
be allowed. The contractor shall submit (3 sets) of the 
following to the engineer for approval before delivering 
chambers to the project site:

engineer that demonstrates that the load factors 
specified in the AASHTO LRFD Bridge Design 
Specifications, Section 12.12 are met. The 50-year 
creep modulus data specified in ASTM F 2418 must 
be used as part of the AASHTO structural evaluation 
to verify long-term performance.

cross section is based.

8.  The installation of chambers shall be in accordance 
with the manufacturer’s latest Construction Guide.

Detail drawings available in Cad Rev. 2000 format at www.stormtech.com

24"
(600 mm) MIN*

7.0'
(2.1 m)
MAX

12" (300 mm) TYP100" (2540 mm)

12" (300 mm) MIN

12" (300 mm) MIN

9"
(230 mm) MIN

60"
(1525 mm)

DEPTH OF STONE TO BE DETERMINED
BY SITE DESIGN ENGINEER 9" (230 mm) MIN

*MINIMUM COVER TO BOTTOM OF FLEXIBLE PAVEMENT. FOR UNPAVED INSTALLATIONS WHERE RUTTING FROM VEHICLES MAY OCCUR, INCREASE COVER TO 30" (750 mm).

SITE DESIGN ENGINEER IS RESPONSIBLE FOR ENSURING
THE REQUIRED BEARING CAPACITY OF SOILS

PAVEMENT LAYER (DESIGNED
BY SITE DESIGN ENGINEER)

MC-4500
END CAP

PERIMETER STONE

EXCAVATION WALL
(CAN BE SLOPED

OR VERTICAL)

CHAMBERS SHALL BE BE DESIGNED IN ACCORDANCE WITH ASTM F2787
"STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC
CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".ADS GEOSYTHETICS 601T NON-WOVEN

GEOTEXTILE ALL AROUND CLEAN, CRUSHED,
ANGULAR EMBEDMENT STONE

CHAMBERS SHALL MEET ASTM F2418 "STANDARD
SPECIFICATION FOR POLYPROPELENE (PP) CORRUGATED

WALL STORMWATER COLLECTION CHAMBERS".

EMBEDMENT STONE SHALL BE A CLEAN, CRUSHED AND ANGULAR
STONE WITH AN AASHTO M43 DESIGNATION BETWEEN #3 AND #4

GRANULAR WELL-GRADED SOIL/AGGREGATE MIXTURES, <35%
FINES, COMPACT IN 12" (300 mm) MAX LIFTS TO 95% PROCTOR
DENSITY. SEE THE TABLE OF ACCEPTABLE FILL MATERIALS.

Special applications will be considered on a project by project basis. Please contact our application department should you have a unique application for our team to evaluate. 
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8.0 General Notes

1.  StormTech (“StormTech”) requires installing contractors 
to use and understand the latest StormTech MC-3500 

and MC-4500 Construction Guide prior to beginning 
system installation.

2.  StormTech offers installation consultations to installing 
contractors. Contact our Technical Service Department 
or local StormTech representative at least 30 days 
prior to system installation to arrange a pre-installation 
consultation. Our representatives can then answer 
questions or address comments on the StormTech 
chamber system and inform the installing contractor of 
the minimum installation requirements before beginning 
the system’s construction. Call 860-529-8188 to speak 
to a Technical Service Representative or visit www.
stormtech.com to receive a copy of our Construction 
Guide.

3.  StormTech requirements for systems with pavement 
design (asphalt, concrete pavers, etc.): Minimum 
cover is 24” (600 mm) not including pavement; 
MC-3500 maximum cover is 8.0’ (1.98 m) and MC-
4500 maximum cover is 7.0’ (2.43 m) both including 
pavement. For designs with cover depths deeper 
than these maximums, please contact Stormtech. 
For installations that do not include pavement, where 
rutting from vehicles may occur, minimum required 
cover is increased to 30” (762 mm).

4.  The contractor must report any discrepancies with 
the bearing capacity of the subgrade materials to the 
design engineer.

5.  AASHTO M288 Class 2 non-woven geotextile (ADS601 
or equal) (filter fabric) must be used as indicated in the 
project plans.

6.  Stone placement between chamber rows and around 
perimeter must follow instructions as indicated in the 
most current version of StormTech MC-3500 / MC-
4500 Construction Guide.

7.  Backfilling over the chambers must follow require- 
ments as indicated in the most current version of 
StormTech MC-3500 / MC-4500 Construction Guide.

8.  The contractor must refer to StormTech MC-3500 / 
MC-4500 Construction Guide for a Table of Acceptable 
Vehicle Loads at various depths of cover. This 
information is also available at the StormTech website: 
www.stormtech.com. The contractor is responsible 
for preventing vehicles that exceed StormTech 
requirements from traveling across or parking over the 
stormwater system. Temporary fencing, warning tape 
and appropriately located signs are commonly used to 
prevent unauthorized vehicles from entering sensitive 
construction areas.

9.  The contractor must apply erosion and sediment 
control measures to protect the stormwater system 
during all phases of site construction per local codes 
and design engineer’s specifications.

10.  STORMTECH PRODUCT WARRANTY IS LIMITED. 
Contact StormTech for warranty information.
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9.0 Inspection and Maintenance

Looking down the Isolator Row

A typical JetVac truck (This is not a StormTech product.)

Examples of culvert cleaning nozzles appropriate for 
Isolator Row maintenance. (These are not StormTech 
products).

9.1 ISOLATOR ROW INSPECTION
Regular inspection and maintenance are essential 
to assure a properly functioning stormwater system. 
Inspection is easily accomplished through the manhole or 
optional inspection ports of an Isolator Row. Please follow 
local and OSHA rules for a confined space entry.

Inspection ports can allow inspection to be accomplished 
completely from the surface without the need for a con- 
fined space entry. Inspection ports provide visual access 
to the system with the use of a flashlight. A stadia rod 
may be inserted to determine the depth of sediment. 
If upon visual inspection it is found that sediment has 
accumulated to an average depth exceeding 3” (76 mm), 
cleanout is required.

A StormTech Isolator Row should initially be inspected 
immediately after completion of the site’s construction. 
While every effort should be made to prevent sediment 
from entering the system during construction, it is during 
this time that excess amounts of sediments are most 
likely to enter any stormwater system. Inspection and 
maintenance, if necessary, should be performed prior 
to passing responsibility over to the site’s owner. Once 
in normal service, a StormTech Isolator Row should be 
inspected bi-annually until an understanding of the sites 
characteristics is developed. The site’s maintenance 
manager can then revise the inspection schedule based 
on experience or local requirements.

9.2 ISOLATOR ROW MAINTENANCE
JetVac maintenance is recommended if sediment has 
been collected to an average depth of 3” (76 mm) inside 
the Isolator Row. More frequent maintenance may be 
required to maintain minimum flow rates through the 
Isolator Row. The JetVac process utilizes a high pressure 
water nozzle to propel itself down the Isolator Row while 
scouring and suspending sediments. As the nozzle is 
retrieved, a wave of suspended sediments is flushed back 
into the manhole for vacuuming. Most sewer and pipe 
maintenance companies have vacuum/ JetVac combi- 
nation vehicles. Fixed nozzles designed for culverts or 
large diameter pipe cleaning are preferable. Rear facing 
jets with an effective spread of at least 45” (1143 mm) 
are best. The JetVac process shall only be performed 
on StormTech Rows that have AASHTO class 1 woven 
geotextile over their foundation stone (ADS 315WTM or 
equal).
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StormTech provides state-of-the-art products and services that meet or exceed industry 

performance standards and expectations. We offer designers, regulators, owners and 

contractors the highest quality products and services for stormwater management that 

“Saves Valuable Land and Protects Water Resources.”

 MC-3500 and MC-4500 Chambers and End Caps

 SC-310 and SC-740 Chambers and End Caps

 DC-780 Chambers and End Caps

 Fabricated End Caps

 Fabricated Manifold Fittings

  Patented Isolator Row for Maintenance  

and Water Quality

 Chamber Separation Spacers

 In-House System Layout Assistance

 On-Site Educational Seminars

 Worldwide Technical Sales Group

 Centralized Product Applications Department

 Research and Development Team

  Technical Literature, O&M Manuals and Detailed 

CAD drawings all downloadable via our Website

A Family of Products and Services for the Stormwater Industry:

TOOL
DESIGN



Call StormTech at 860.529.8188 or 888.892.2694 or visit our website at www.stormtech.com for technical and product information.25

9.0 Inspection and Maintenance

Looking down the Isolator Row

A typical JetVac truck (This is not a StormTech product.)

Examples of culvert cleaning nozzles appropriate for 
Isolator Row maintenance. (These are not StormTech 
products).

9.1 ISOLATOR ROW INSPECTION
Regular inspection and maintenance are essential 
to assure a properly functioning stormwater system. 
Inspection is easily accomplished through the manhole or 
optional inspection ports of an Isolator Row. Please follow 
local and OSHA rules for a confined space entry.

Inspection ports can allow inspection to be accomplished 
completely from the surface without the need for a con- 
fined space entry. Inspection ports provide visual access 
to the system with the use of a flashlight. A stadia rod 
may be inserted to determine the depth of sediment. 
If upon visual inspection it is found that sediment has 
accumulated to an average depth exceeding 3” (76 mm), 
cleanout is required.

A StormTech Isolator Row should initially be inspected 
immediately after completion of the site’s construction. 
While every effort should be made to prevent sediment 
from entering the system during construction, it is during 
this time that excess amounts of sediments are most 
likely to enter any stormwater system. Inspection and 
maintenance, if necessary, should be performed prior 
to passing responsibility over to the site’s owner. Once 
in normal service, a StormTech Isolator Row should be 
inspected bi-annually until an understanding of the sites 
characteristics is developed. The site’s maintenance 
manager can then revise the inspection schedule based 
on experience or local requirements.

9.2 ISOLATOR ROW MAINTENANCE
JetVac maintenance is recommended if sediment has 
been collected to an average depth of 3” (76 mm) inside 
the Isolator Row. More frequent maintenance may be 
required to maintain minimum flow rates through the 
Isolator Row. The JetVac process utilizes a high pressure 
water nozzle to propel itself down the Isolator Row while 
scouring and suspending sediments. As the nozzle is 
retrieved, a wave of suspended sediments is flushed back 
into the manhole for vacuuming. Most sewer and pipe 
maintenance companies have vacuum/ JetVac combi- 
nation vehicles. Fixed nozzles designed for culverts or 
large diameter pipe cleaning are preferable. Rear facing 
jets with an effective spread of at least 45” (1143 mm) 
are best. The JetVac process shall only be performed 
on StormTech Rows that have AASHTO class 1 woven 
geotextile over their foundation stone (ADS 315WTM or 
equal).



 

(508) 746-6060 / 26 Union Street, Plymouth, MA 02360 
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