
TOWN OF BROOKLYN  

PLANNING AND ZONING COMMISSION 

 Regular Meeting Agenda 

Tuesday, September 21, 2021 6:30 p.m. 

 

3 WAYS TO ATTEND: IN-PERSON, ONLINE, AND BY PHONE 

 

I. Call to Order 

II. Roll Call 

III. Seating of Alternates 

IV. Adoption of Minutes:  Special Meeting August 8, 2021 

V. Public Commentary 

VI. Unfinished Business: 

a. Reading of Legal Notice: None. 

b. New Public Hearings:  

1. SP 21-002: Special Permit Application for Multi-Family Development (51 

Condominium units) on south side of Louise Berry Drive (Assessor’s Map 

33, Lot 19), 13.5 acres, R-30 Zone, Applicant: Shane Pollack.  

c. Continued Public Hearings: None. 

d. Other Unfinished Business:  

1. SP 21-002: Special Permit Application for Multi-Family Development (51 

Condominium units) on south side of Louise Berry Drive (Assessor’s Map 

33, Lot 19), 13.5 acres, R-30 Zone, Applicant: Shane Pollack. 

 

VII. New Business: 

a. Applications:  

1. SPR 21-003: Site Plan Review Application for ground-mounted solar panels 

at 80 South Street, 8.6 acres, RA Zone, Applicant: Consolidated Edison 

Solutions, Inc.  

2. SPR 21-004: Site Plan Review Application for ground-mounted solar panels 

at 5 Front Street and 29 Tiffany Street, 1.8 acres, R-10 Zone, Applicant: 

CHIP Fund 6 LLC & CHIP Fund 8 LLC. 

b. Other New Business: None. 

 

VIII. Reports of Officers and Committees: None. 

IX. Public Commentary 

X. Adjourn 

 

Michelle Sigfridson, Chairman 

In-Person: 

Brooklyn Middle School Auditorium, 119 Gorman Road, Brooklyn, CT 

All attending in person are required to wear masks. 

Online: 

Click link below: 
https://townofbrooklyn.my.webex.com/town
ofbrooklyn.my/j.php?MTID=m06601768d9f6
9b94af83afa453a07780 

Go to www.webex.com,  

click Sign In 

On the top right, click Join a Meeting 

Enter meeting ID: 126 613 4783 

Enter meeting password: Second 

Phone: Dial 1-415-655-0001 

Enter meeting number: 126 613 4783 

Enter meeting password: 732663 

You can bypass attendee number by pressing #  

OR 

http://www.webex.com/
















SP 21-002: Special Permit Application for Multi-Family Development (51 Condominium 

units) on south side of Louise Berry Drive (Assessor’s Map 33, Lot 19), 13.5 acres, R-30 

Zone, Applicant: Shane Pollack. 

Document Record 9-16-2021: 

Page 1  Application forms for Special Permit and Site Plan Review  

Page 3  Statement of Use prepared by Killingly Engineering Associates 

Page 4   Sanitary Report prepared by Killingly Engineering Associates 

Page 5  Wetlands Assessment prepared by Joseph Theroux, Soils Scientist, dated 9-23-

2020 

Page 12  Inland Wetlands and Watercourses Notice of Action, dated 4-22-2021 

Page 15  CT Water Co. approval email, dated 5-25-2021 

Page 16  Brooklyn Water Pollution Control Authority approval letter, dated 3-11-2021 

Page 18  Drainage Report prepared by Killingly Engineering Associates, revised January 

2021 

Page 153  Traffic Impact Report prepared by Hesketh and Associates, dated 7-13-2021 

Page 199  Engineering Plan Review prepared by NECCOG, revised 3-5-2021 

Page 224  Plan set titled “Proposed Multifamily Condominium Development” prepared by 

Killingly Engineering Associates, 11 sheets, revised 4-20-2021 

Page 235  Comments addressing planner’s request email, dated 9-16-2021 

Page 236  Revised plan sheets 1 and 2, dated 9-16-2021 

Page 238  Architectural renderings for units 4-7, 9-13, 14-18, received 9-10-2021 

Page 244  Public hearing legal notice for hearing dated 9-21-2021 

Page 245  Abutters’ notices mailed 9-2-2021 

Page 254  Public Hearing sign posted 9-2-2021 

Page 255 Peer Review of Traffic Impact Report prepared by KWH Enterprise, dated 9-7-

2021 

Page 261 Fire Marshal review dated 9-10-2021 

Page 264 Peer Review of Site Plan and Special Permit Objectives prepare by LADA, dated 

9-13-2021 

Page 272 Peer Review of Stormwater Management and Erosion and Sedimentation Control 

Measures prepared by Trinkhaus Engineering, dated 9-14-2021 

Page 287 Architectural review prepared by NECCOG, dated 9-16-2021 
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Introduction 
 
Shane Pollock has submitted a proposal to the Town of Brooklyn to construct a 51-unit 
condominium development with access from Louise Berry Drive in Brooklyn.  The project will 
require construction of a 1000-foot-long paved roadway with a cul-de-sac turnaround, and public 
water and sewer.  The proposal is the second version of the project, the first of which proposed 
100-units.  The current design results in creation of impervious surfaces consisting of pavement 
and roof but a significant reduction from the amount of impervious surface from the design that 
was originally proposed. 
 
Summary 
 
According to the USDA-SCS Soil Survey, the area of disturbance consists of Canton and 
Charlton fine sandy loams and wetlands consist of Ridgebury, Leicester and Whitman Soils.  A 
walk of the property appears to verify that these descriptions are accurate. These soils are 
associated with hydrologic soil groups B and D.  The site sheet flow primarily to the south to a 
linear wetlands system and west to areas off site.  To the greatest degree possible, the drainage 
patterns will be preserved. 
 
The bulk of the drainage from developed areas will be collected in a closed stormwater collection 
system consisting of catch basins and HDPE pipe and will be conveyed to a proposed stormwater 
basin at the southwestern portion of the property.  Overland runoff from newly landscaped and 
grassed areas will be collected in a swale at the toe of fill slopes and also conveyed to the 
stormwater basin.  Discharge from the basin will be directed back toward the wetlands that flows 
off the property at the southwestern boundary. 
 
The calculations utilized HydroCADâ Stormwater Modeling System, a computer model, to 
analyze pre-and post-development drainage conditions, and to aid in the design of the stormwater 
detention system. The model used the Soil Conservation Service TR-20 method with a Type III 
24-hour rainfall to calculate the runoff. The 2 through 100-year frequency storms were analyzed 
to evaluate peak runoff for pre-and post-construction conditions.  Table 1 summarizes our 
findings:   
 

Table 1. Existing & Proposed Peak Flows to  

Design Storm Depth (in) Existing 
peak 

Proposed peak 
 

Difference 

2-Year 3.37 3.01 CFS 2.64 CFS -0.37 CFS 
5-Year 4.28 6.48 CFS 6.18 CFS -0.30 CFS 
10-Year 5.04 10.87 CFS 10.06 CFS -0.81 CFS 
25-Year 6.08 17.63 CFS 15.11 CFS -2.52 CFS 
50-Year 6.85 23.03 CFS 18.90 CFS -4.13 CFS 

100-Year 7.68 29.21 CFS 24.03 CFS -5.18 CFS 
 
 
Installation of the proposed stormwater basin will reduce peak runoff rates from the site for all 
design storms.  To keep the basin functioning properly and alleviate the potential for standing 
water in the basin, the design incorporates an underdrain around the perimeter of the basin that 
will discharge through the outlet structure.  Based upon the channelized topography that the 
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wetlands follow, it is our opinion that the discharge rates for this storm will not detrimentally 
impact downstream properties. 
 
In addition to addressing pre- and post-construction peak runoff rates from the property to the 
wetlands and adjacent property, the design considers stormwater treatment and water quality for 
the project.  Wherever possible, overland sheet flow is encouraged, catch basins will be 
constructed with 4’ sediment sumps, the final catch basin prior to discharge to the stormwater 
basin will be retrofitted with a hooded outlet, and the detention/water quality basin accounts for 
Water Quality Volume (WQV) in accordance with the parameters set forth in the 2004 CTDEEP 
Stormwater Quality Guidelines.  Following are computation for the stormwater basin and the 
WQV provided. 
 
Section 7.4.1 Water Quality Volume  
 
Basin Water Quality Volume (WQV) 
  
WQV = (1”) (R)(A)/12 
 
R= 0.05 + 0.009(I) I = % Impervious = 48.33% (Stormwater System Drainage Area) 
 
R = 0.05 + 0.009(48.33) = 0.485 
 
A = 4.781 acres 
 
WQV = (1”) (0.485) (4.781)/12 = 0.193 ac-ft 
 
8417 c.f. 
 
Basin forebay + outlet side of basin provides 8,628 c.f.  
 
Section 7.4.2 Water Quality Volume  
 
This section is utilized for treatment mechanisms such as grass swales or proprietary treatment 
devices. Although the project calls for a grassed swale at the toe of the fill slope, this swale will 
not convey runoff from impervious surfaces. 
 
Section 7.5.1 Groundwater Recharge Volume (GRV) 
 
Intended to maintain pre-development and groundwater recharge volumes by capturing and 
infiltrating stormwater runoff. 
 
GRV = (D)(A)(I) / 12 
 
D = Depth of runoff to be recharged per table 7-4 of the CSQM based upon soil type  
A = Site Area in acres  
I = Percent Impervious (or net increase in impervious) 
 
D = 0.25 (Hydrologic Soil Group “B”) 
A = 5.46 Acres 
I = 40.6% (0.0453) 
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GRV = 0.25 x 5.46 x 0.406 / 12 = 0.0462 ac-ft 
                                                  = 2,011 c.f. 
 
Based upon soil testing, the bottom of the basin will remain “wet”.  The area of the basin 
from elevations 242.5 to 245 will be available to provide the opportunity infiltrate.  The 
percolation rate measured in this area was 6.7 minutes per inch (about 8.9 inches per 
hour).  We utilized a conservative rate of 4.5 inches per hour over the horizontal area 
(assuming no infiltration in the basin bottom) which provides the following infiltration 
volumes for each design storm. 
 

Table 2. Summary of Infiltration Volume  

Design Storm Depth (in) 

Infiltration 
Volume  
(Ac-ft) 

 

Infiltration 
Volume 

(Cubic ft.) 

2-Year 3.37 0.433 18,861 CF 
5-Year 4.27 0.562  24,481 CF 
10-Year 5.02 0.628 27,355 CF 
25-Year 6.05 0.679 29,577 CF 
50-Year 6.85 0.718 31,276 CF 

100-Year 7.64 0.755 32,888 CF 
 
Infiltration requirements are exceeded for all design storms 
 
Section 7.5.2 Runoff Capture Volume (RCV) 
 
Not utilized for this application.  This method is typically utilized to capture “clean” stormwater 
from surfaces such as rooftops and infiltrate it into the soil. 

 
Section 7.6 Peak Flow Control 
 

Summary of Peak Flow to Wetlands  

Design Storm Depth (in) Existing 
peak 

Proposed peak 
 

Difference 

10-Year 5.08 10.87 CFS 8.96 CFS -1.91 CFS 
25-Year 6.08 17.63 CFS 14.21 CFS -3.42 CFS 

100-Year 7.69 29.21 CFS 25.66 CFS -3.55 CFS 
 
As shown above and in table 2 previously in this report, the peak flows will be attenuated for all 
design storms.   
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1S

Drainage Area 12S

Drainage Area 2

3S

Off Site West

1R

Wetland Section 1

1R'

Wetland Section 2

2R

Peak off Site

Routing Diagram for Existing Conditions
Prepared by Killingly Engineering Associates, LLC,  Printed 2/4/2021

HydroCAD® 10.00  s/n 07240  © 2011 HydroCAD Software Solutions LLC

Subcat Reach Pond Link
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Pollock
Existing Conditions

  Printed  2/4/2021Prepared by Killingly Engineering Associates, LLC
Page 2HydroCAD® 10.00  s/n 07240  © 2011 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

11.986 55 Woods, Good, HSG B  (1S, 2S, 3S)
2.348 77 Woods, Good, HSG D - Wetlands  (1S, 2S)

14.334 59 TOTAL AREA
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Pollock
Type III 24-hr  2-year Rainfall=3.37"Existing Conditions

  Printed  2/4/2021Prepared by Killingly Engineering Associates, LLC
Page 3HydroCAD® 10.00  s/n 07240  © 2011 HydroCAD Software Solutions LLC

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=3.314 ac   0.00% Impervious   Runoff Depth>0.45"Subcatchment 1S: Drainage Area 1
   Flow Length=270'   Slope=0.1110 '/'   Tc=5.6 min   CN=61   Runoff=1.37 cfs  0.125 af

Runoff Area=7.387 ac   0.00% Impervious   Runoff Depth>0.38"Subcatchment 2S: Drainage Area 2
   Flow Length=600'   Slope=0.1240 '/'   Tc=10.6 min   CN=59   Runoff=1.90 cfs  0.235 af

Runoff Area=3.633 ac   0.00% Impervious   Runoff Depth>0.26"Subcatchment 3S: Off Site West
   Flow Length=564'   Slope=0.1250 '/'   Tc=11.2 min   CN=55   Runoff=0.48 cfs  0.078 af

Avg. Flow Depth=0.07'   Max Vel=1.02 fps   Inflow=1.37 cfs  0.125 afReach 1R: Wetland Section 1
n=0.050   L=240.0'   S=0.0667 '/'   Capacity=1,610.63 cfs   Outflow=1.17 cfs  0.124 af

Avg. Flow Depth=0.06'   Max Vel=4.59 fps   Inflow=1.17 cfs  0.124 afReach 1R': Wetland Section 2
n=0.013   L=145.0'   S=0.1241 '/'   Capacity=2,590.64 cfs   Outflow=1.16 cfs  0.124 af

Avg. Flow Depth=0.14'   Max Vel=1.19 fps   Inflow=3.01 cfs  0.359 afReach 2R: Peak off Site
n=0.050   L=640.0'   S=0.0375 '/'   Capacity=789.38 cfs   Outflow=2.52 cfs  0.351 af

Total Runoff Area = 14.334 ac   Runoff Volume = 0.437 af   Average Runoff Depth = 0.37"
100.00% Pervious = 14.334 ac     0.00% Impervious = 0.000 ac
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Pollock
Type III 24-hr  2-year Rainfall=3.37"Existing Conditions

  Printed  2/4/2021Prepared by Killingly Engineering Associates, LLC
Page 4HydroCAD® 10.00  s/n 07240  © 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: Drainage Area 1

Runoff = 1.37 cfs @ 12.12 hrs,  Volume= 0.125 af,  Depth> 0.45"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=3.37"

Area (ac) CN Description
* 0.930 77 Woods, Good, HSG D - Wetlands

2.384 55 Woods, Good, HSG B
3.314 61 Weighted Average
3.314 100.00% Pervious Area

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

5.6 270 0.1110 0.80 Lag/CN Method, Tc 1

Summary for Subcatchment 2S: Drainage Area 2

Runoff = 1.90 cfs @ 12.22 hrs,  Volume= 0.235 af,  Depth> 0.38"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=3.37"

Area (ac) CN Description
* 1.418 77 Woods, Good, HSG D - Wetlands

5.969 55 Woods, Good, HSG B
7.387 59 Weighted Average
7.387 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.6 600 0.1240 0.94 Lag/CN Method, Tc-2

Summary for Subcatchment 3S: Off Site West

Runoff = 0.48 cfs @ 12.38 hrs,  Volume= 0.078 af,  Depth> 0.26"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=3.37"

Area (ac) CN Description
3.633 55 Woods, Good, HSG B
3.633 100.00% Pervious Area
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Pollock
Type III 24-hr  2-year Rainfall=3.37"Existing Conditions

  Printed  2/4/2021Prepared by Killingly Engineering Associates, LLC
Page 5HydroCAD® 10.00  s/n 07240  © 2011 HydroCAD Software Solutions LLC

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.2 564 0.1250 0.84 Lag/CN Method, Tc-3

Summary for Reach 1R: Wetland Section 1

Inflow Area = 3.314 ac, 0.00% Impervious,  Inflow Depth > 0.45"    for  2-year event
Inflow = 1.37 cfs @ 12.12 hrs,  Volume= 0.125 af
Outflow = 1.17 cfs @ 12.25 hrs,  Volume= 0.124 af,  Atten= 15%,  Lag= 8.3 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.02 fps,  Min. Travel Time= 3.9 min
Avg. Velocity = 0.55 fps,  Avg. Travel Time= 7.3 min

Peak Storage= 283 cf @ 12.17 hrs
Average Depth at Peak Storage= 0.07'
Bank-Full Depth= 2.00'  Flow Area= 173.3 sf,  Capacity= 1,610.63 cfs

130.00'  x  2.00'  deep Parabolic Channel,  n= 0.050  Scattered brush, heavy weeds
Length= 240.0'   Slope= 0.0667 '/'
Inlet Invert= 296.00',  Outlet Invert= 280.00'

‡

Summary for Reach 1R': Wetland Section 2

Inflow Area = 3.314 ac, 0.00% Impervious,  Inflow Depth > 0.45"    for  2-year event
Inflow = 1.17 cfs @ 12.25 hrs,  Volume= 0.124 af
Outflow = 1.16 cfs @ 12.27 hrs,  Volume= 0.124 af,  Atten= 1%,  Lag= 0.9 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.59 fps,  Min. Travel Time= 0.5 min
Avg. Velocity = 2.60 fps,  Avg. Travel Time= 0.9 min

Peak Storage= 37 cf @ 12.26 hrs
Average Depth at Peak Storage= 0.06'
Bank-Full Depth= 2.00'  Flow Area= 53.3 sf,  Capacity= 2,590.64 cfs

40.00'  x  2.00'  deep Parabolic Channel,  n= 0.013  Asphalt, smooth
Length= 145.0'   Slope= 0.1241 '/'
Inlet Invert= 280.00',  Outlet Invert= 262.00'
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Pollock
Type III 24-hr  2-year Rainfall=3.37"Existing Conditions

  Printed  2/4/2021Prepared by Killingly Engineering Associates, LLC
Page 6HydroCAD® 10.00  s/n 07240  © 2011 HydroCAD Software Solutions LLC

‡

Summary for Reach 2R: Peak off Site

Inflow Area = 10.701 ac, 0.00% Impervious,  Inflow Depth > 0.40"    for  2-year event
Inflow = 3.01 cfs @ 12.26 hrs,  Volume= 0.359 af
Outflow = 2.52 cfs @ 12.57 hrs,  Volume= 0.351 af,  Atten= 16%,  Lag= 18.8 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.19 fps,  Min. Travel Time= 9.0 min
Avg. Velocity = 0.70 fps,  Avg. Travel Time= 15.3 min

Peak Storage= 1,357 cf @ 12.42 hrs
Average Depth at Peak Storage= 0.14'
Bank-Full Depth= 2.00'  Flow Area= 113.3 sf,  Capacity= 789.38 cfs

85.00'  x  2.00'  deep Parabolic Channel,  n= 0.050  Scattered brush, heavy weeds
Length= 640.0'   Slope= 0.0375 '/'
Inlet Invert= 262.00',  Outlet Invert= 238.00'

‡
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Pollock
Type III 24-hr  5-year Rainfall=4.28"Existing Conditions

  Printed  2/4/2021Prepared by Killingly Engineering Associates, LLC
Page 7HydroCAD® 10.00  s/n 07240  © 2011 HydroCAD Software Solutions LLC

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=3.314 ac   0.00% Impervious   Runoff Depth>0.86"Subcatchment 1S: Drainage Area 1
   Flow Length=270'   Slope=0.1110 '/'   Tc=5.6 min   CN=61   Runoff=3.17 cfs  0.237 af

Runoff Area=7.387 ac   0.00% Impervious   Runoff Depth>0.75"Subcatchment 2S: Drainage Area 2
   Flow Length=600'   Slope=0.1240 '/'   Tc=10.6 min   CN=59   Runoff=4.92 cfs  0.465 af

Runoff Area=3.633 ac   0.00% Impervious   Runoff Depth>0.57"Subcatchment 3S: Off Site West
   Flow Length=564'   Slope=0.1250 '/'   Tc=11.2 min   CN=55   Runoff=1.53 cfs  0.171 af

Avg. Flow Depth=0.11'   Max Vel=1.33 fps   Inflow=3.17 cfs  0.237 afReach 1R: Wetland Section 1
n=0.050   L=240.0'   S=0.0667 '/'   Capacity=1,610.63 cfs   Outflow=2.90 cfs  0.236 af

Avg. Flow Depth=0.09'   Max Vel=6.06 fps   Inflow=2.90 cfs  0.236 afReach 1R': Wetland Section 2
n=0.013   L=145.0'   S=0.1241 '/'   Capacity=2,590.64 cfs   Outflow=2.87 cfs  0.236 af

Avg. Flow Depth=0.22'   Max Vel=1.59 fps   Inflow=7.74 cfs  0.700 afReach 2R: Peak off Site
n=0.050   L=640.0'   S=0.0375 '/'   Capacity=789.38 cfs   Outflow=6.48 cfs  0.690 af

Total Runoff Area = 14.334 ac   Runoff Volume = 0.873 af   Average Runoff Depth = 0.73"
100.00% Pervious = 14.334 ac     0.00% Impervious = 0.000 ac
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Pollock
Type III 24-hr  5-year Rainfall=4.28"Existing Conditions

  Printed  2/4/2021Prepared by Killingly Engineering Associates, LLC
Page 8HydroCAD® 10.00  s/n 07240  © 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: Drainage Area 1

Runoff = 3.17 cfs @ 12.10 hrs,  Volume= 0.237 af,  Depth> 0.86"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  5-year Rainfall=4.28"

Area (ac) CN Description
* 0.930 77 Woods, Good, HSG D - Wetlands

2.384 55 Woods, Good, HSG B
3.314 61 Weighted Average
3.314 100.00% Pervious Area

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

5.6 270 0.1110 0.80 Lag/CN Method, Tc 1

Summary for Subcatchment 2S: Drainage Area 2

Runoff = 4.92 cfs @ 12.18 hrs,  Volume= 0.465 af,  Depth> 0.75"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  5-year Rainfall=4.28"

Area (ac) CN Description
* 1.418 77 Woods, Good, HSG D - Wetlands

5.969 55 Woods, Good, HSG B
7.387 59 Weighted Average
7.387 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.6 600 0.1240 0.94 Lag/CN Method, Tc-2

Summary for Subcatchment 3S: Off Site West

Runoff = 1.53 cfs @ 12.21 hrs,  Volume= 0.171 af,  Depth> 0.57"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  5-year Rainfall=4.28"

Area (ac) CN Description
3.633 55 Woods, Good, HSG B
3.633 100.00% Pervious Area
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Pollock
Type III 24-hr  5-year Rainfall=4.28"Existing Conditions

  Printed  2/4/2021Prepared by Killingly Engineering Associates, LLC
Page 9HydroCAD® 10.00  s/n 07240  © 2011 HydroCAD Software Solutions LLC

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.2 564 0.1250 0.84 Lag/CN Method, Tc-3

Summary for Reach 1R: Wetland Section 1

Inflow Area = 3.314 ac, 0.00% Impervious,  Inflow Depth > 0.86"    for  5-year event
Inflow = 3.17 cfs @ 12.10 hrs,  Volume= 0.237 af
Outflow = 2.90 cfs @ 12.20 hrs,  Volume= 0.236 af,  Atten= 9%,  Lag= 5.5 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.33 fps,  Min. Travel Time= 3.0 min
Avg. Velocity = 0.64 fps,  Avg. Travel Time= 6.2 min

Peak Storage= 521 cf @ 12.15 hrs
Average Depth at Peak Storage= 0.11'
Bank-Full Depth= 2.00'  Flow Area= 173.3 sf,  Capacity= 1,610.63 cfs

130.00'  x  2.00'  deep Parabolic Channel,  n= 0.050  Scattered brush, heavy weeds
Length= 240.0'   Slope= 0.0667 '/'
Inlet Invert= 296.00',  Outlet Invert= 280.00'

‡

Summary for Reach 1R': Wetland Section 2

Inflow Area = 3.314 ac, 0.00% Impervious,  Inflow Depth > 0.85"    for  5-year event
Inflow = 2.90 cfs @ 12.20 hrs,  Volume= 0.236 af
Outflow = 2.87 cfs @ 12.21 hrs,  Volume= 0.236 af,  Atten= 1%,  Lag= 0.7 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.06 fps,  Min. Travel Time= 0.4 min
Avg. Velocity = 2.94 fps,  Avg. Travel Time= 0.8 min

Peak Storage= 70 cf @ 12.20 hrs
Average Depth at Peak Storage= 0.09'
Bank-Full Depth= 2.00'  Flow Area= 53.3 sf,  Capacity= 2,590.64 cfs

40.00'  x  2.00'  deep Parabolic Channel,  n= 0.013  Asphalt, smooth
Length= 145.0'   Slope= 0.1241 '/'
Inlet Invert= 280.00',  Outlet Invert= 262.00'
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Pollock
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‡

Summary for Reach 2R: Peak off Site

Inflow Area = 10.701 ac, 0.00% Impervious,  Inflow Depth > 0.79"    for  5-year event
Inflow = 7.74 cfs @ 12.19 hrs,  Volume= 0.700 af
Outflow = 6.48 cfs @ 12.41 hrs,  Volume= 0.690 af,  Atten= 16%,  Lag= 12.7 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.59 fps,  Min. Travel Time= 6.7 min
Avg. Velocity = 0.82 fps,  Avg. Travel Time= 13.0 min

Peak Storage= 2,615 cf @ 12.29 hrs
Average Depth at Peak Storage= 0.22'
Bank-Full Depth= 2.00'  Flow Area= 113.3 sf,  Capacity= 789.38 cfs

85.00'  x  2.00'  deep Parabolic Channel,  n= 0.050  Scattered brush, heavy weeds
Length= 640.0'   Slope= 0.0375 '/'
Inlet Invert= 262.00',  Outlet Invert= 238.00'

‡
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=3.314 ac   0.00% Impervious   Runoff Depth>1.26"Subcatchment 1S: Drainage Area 1
   Flow Length=270'   Slope=0.1110 '/'   Tc=5.6 min   CN=61   Runoff=4.92 cfs  0.348 af

Runoff Area=7.387 ac   0.00% Impervious   Runoff Depth>1.13"Subcatchment 2S: Drainage Area 2
   Flow Length=600'   Slope=0.1240 '/'   Tc=10.6 min   CN=59   Runoff=8.13 cfs  0.696 af

Runoff Area=3.633 ac   0.00% Impervious   Runoff Depth>0.89"Subcatchment 3S: Off Site West
   Flow Length=564'   Slope=0.1250 '/'   Tc=11.2 min   CN=55   Runoff=2.81 cfs  0.269 af

Avg. Flow Depth=0.13'   Max Vel=1.53 fps   Inflow=4.92 cfs  0.348 afReach 1R: Wetland Section 1
n=0.050   L=240.0'   S=0.0667 '/'   Capacity=1,610.63 cfs   Outflow=4.49 cfs  0.347 af

Avg. Flow Depth=0.11'   Max Vel=6.89 fps   Inflow=4.49 cfs  0.347 afReach 1R': Wetland Section 2
n=0.013   L=145.0'   S=0.1241 '/'   Capacity=2,590.64 cfs   Outflow=4.46 cfs  0.346 af

Avg. Flow Depth=0.28'   Max Vel=1.87 fps   Inflow=12.42 cfs  1.042 afReach 2R: Peak off Site
n=0.050   L=640.0'   S=0.0375 '/'   Capacity=789.38 cfs   Outflow=10.87 cfs  1.030 af

Total Runoff Area = 14.334 ac   Runoff Volume = 1.313 af   Average Runoff Depth = 1.10"
100.00% Pervious = 14.334 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1S: Drainage Area 1

Runoff = 4.92 cfs @ 12.10 hrs,  Volume= 0.348 af,  Depth> 1.26"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=5.04"

Area (ac) CN Description
* 0.930 77 Woods, Good, HSG D - Wetlands

2.384 55 Woods, Good, HSG B
3.314 61 Weighted Average
3.314 100.00% Pervious Area

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

5.6 270 0.1110 0.80 Lag/CN Method, Tc 1

Summary for Subcatchment 2S: Drainage Area 2

Runoff = 8.13 cfs @ 12.17 hrs,  Volume= 0.696 af,  Depth> 1.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=5.04"

Area (ac) CN Description
* 1.418 77 Woods, Good, HSG D - Wetlands

5.969 55 Woods, Good, HSG B
7.387 59 Weighted Average
7.387 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.6 600 0.1240 0.94 Lag/CN Method, Tc-2

Summary for Subcatchment 3S: Off Site West

Runoff = 2.81 cfs @ 12.19 hrs,  Volume= 0.269 af,  Depth> 0.89"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=5.04"

Area (ac) CN Description
3.633 55 Woods, Good, HSG B
3.633 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.2 564 0.1250 0.84 Lag/CN Method, Tc-3

Summary for Reach 1R: Wetland Section 1

Inflow Area = 3.314 ac, 0.00% Impervious,  Inflow Depth > 1.26"    for  10-year event
Inflow = 4.92 cfs @ 12.10 hrs,  Volume= 0.348 af
Outflow = 4.49 cfs @ 12.18 hrs,  Volume= 0.347 af,  Atten= 9%,  Lag= 4.7 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.53 fps,  Min. Travel Time= 2.6 min
Avg. Velocity = 0.70 fps,  Avg. Travel Time= 5.7 min

Peak Storage= 714 cf @ 12.13 hrs
Average Depth at Peak Storage= 0.13'
Bank-Full Depth= 2.00'  Flow Area= 173.3 sf,  Capacity= 1,610.63 cfs

130.00'  x  2.00'  deep Parabolic Channel,  n= 0.050  Scattered brush, heavy weeds
Length= 240.0'   Slope= 0.0667 '/'
Inlet Invert= 296.00',  Outlet Invert= 280.00'

‡

Summary for Reach 1R': Wetland Section 2

Inflow Area = 3.314 ac, 0.00% Impervious,  Inflow Depth > 1.26"    for  10-year event
Inflow = 4.49 cfs @ 12.18 hrs,  Volume= 0.347 af
Outflow = 4.46 cfs @ 12.19 hrs,  Volume= 0.346 af,  Atten= 1%,  Lag= 0.8 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.89 fps,  Min. Travel Time= 0.4 min
Avg. Velocity = 3.21 fps,  Avg. Travel Time= 0.8 min

Peak Storage= 94 cf @ 12.18 hrs
Average Depth at Peak Storage= 0.11'
Bank-Full Depth= 2.00'  Flow Area= 53.3 sf,  Capacity= 2,590.64 cfs

40.00'  x  2.00'  deep Parabolic Channel,  n= 0.013  Asphalt, smooth
Length= 145.0'   Slope= 0.1241 '/'
Inlet Invert= 280.00',  Outlet Invert= 262.00'
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‡

Summary for Reach 2R: Peak off Site

Inflow Area = 10.701 ac, 0.00% Impervious,  Inflow Depth > 1.17"    for  10-year event
Inflow = 12.42 cfs @ 12.18 hrs,  Volume= 1.042 af
Outflow = 10.87 cfs @ 12.35 hrs,  Volume= 1.030 af,  Atten= 12%,  Lag= 10.5 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.87 fps,  Min. Travel Time= 5.7 min
Avg. Velocity = 0.89 fps,  Avg. Travel Time= 12.0 min

Peak Storage= 3,743 cf @ 12.25 hrs
Average Depth at Peak Storage= 0.28'
Bank-Full Depth= 2.00'  Flow Area= 113.3 sf,  Capacity= 789.38 cfs

85.00'  x  2.00'  deep Parabolic Channel,  n= 0.050  Scattered brush, heavy weeds
Length= 640.0'   Slope= 0.0375 '/'
Inlet Invert= 262.00',  Outlet Invert= 238.00'

‡
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=3.314 ac   0.00% Impervious   Runoff Depth>1.88"Subcatchment 1S: Drainage Area 1
   Flow Length=270'   Slope=0.1110 '/'   Tc=5.6 min   CN=61   Runoff=7.60 cfs  0.520 af

Runoff Area=7.387 ac   0.00% Impervious   Runoff Depth>1.72"Subcatchment 2S: Drainage Area 2
   Flow Length=600'   Slope=0.1240 '/'   Tc=10.6 min   CN=59   Runoff=13.01 cfs  1.057 af

Runoff Area=3.633 ac   0.00% Impervious   Runoff Depth>1.41"Subcatchment 3S: Off Site West
   Flow Length=564'   Slope=0.1250 '/'   Tc=11.2 min   CN=55   Runoff=4.88 cfs  0.426 af

Avg. Flow Depth=0.16'   Max Vel=1.75 fps   Inflow=7.60 cfs  0.520 afReach 1R: Wetland Section 1
n=0.050   L=240.0'   S=0.0667 '/'   Capacity=1,610.63 cfs   Outflow=7.07 cfs  0.518 af

Avg. Flow Depth=0.13'   Max Vel=7.91 fps   Inflow=7.07 cfs  0.518 afReach 1R': Wetland Section 2
n=0.013   L=145.0'   S=0.1241 '/'   Capacity=2,590.64 cfs   Outflow=6.97 cfs  0.517 af

Avg. Flow Depth=0.35'   Max Vel=2.16 fps   Inflow=19.96 cfs  1.574 afReach 2R: Peak off Site
n=0.050   L=640.0'   S=0.0375 '/'   Capacity=789.38 cfs   Outflow=17.63 cfs  1.559 af

Total Runoff Area = 14.334 ac   Runoff Volume = 2.003 af   Average Runoff Depth = 1.68"
100.00% Pervious = 14.334 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1S: Drainage Area 1

Runoff = 7.60 cfs @ 12.09 hrs,  Volume= 0.520 af,  Depth> 1.88"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=6.08"

Area (ac) CN Description
* 0.930 77 Woods, Good, HSG D - Wetlands

2.384 55 Woods, Good, HSG B
3.314 61 Weighted Average
3.314 100.00% Pervious Area

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

5.6 270 0.1110 0.80 Lag/CN Method, Tc 1

Summary for Subcatchment 2S: Drainage Area 2

Runoff = 13.01 cfs @ 12.16 hrs,  Volume= 1.057 af,  Depth> 1.72"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=6.08"

Area (ac) CN Description
* 1.418 77 Woods, Good, HSG D - Wetlands

5.969 55 Woods, Good, HSG B
7.387 59 Weighted Average
7.387 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.6 600 0.1240 0.94 Lag/CN Method, Tc-2

Summary for Subcatchment 3S: Off Site West

Runoff = 4.88 cfs @ 12.18 hrs,  Volume= 0.426 af,  Depth> 1.41"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=6.08"

Area (ac) CN Description
3.633 55 Woods, Good, HSG B
3.633 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.2 564 0.1250 0.84 Lag/CN Method, Tc-3

Summary for Reach 1R: Wetland Section 1

Inflow Area = 3.314 ac, 0.00% Impervious,  Inflow Depth > 1.88"    for  25-year event
Inflow = 7.60 cfs @ 12.09 hrs,  Volume= 0.520 af
Outflow = 7.07 cfs @ 12.16 hrs,  Volume= 0.518 af,  Atten= 7%,  Lag= 4.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.75 fps,  Min. Travel Time= 2.3 min
Avg. Velocity = 0.76 fps,  Avg. Travel Time= 5.3 min

Peak Storage= 985 cf @ 12.12 hrs
Average Depth at Peak Storage= 0.16'
Bank-Full Depth= 2.00'  Flow Area= 173.3 sf,  Capacity= 1,610.63 cfs

130.00'  x  2.00'  deep Parabolic Channel,  n= 0.050  Scattered brush, heavy weeds
Length= 240.0'   Slope= 0.0667 '/'
Inlet Invert= 296.00',  Outlet Invert= 280.00'

‡

Summary for Reach 1R': Wetland Section 2

Inflow Area = 3.314 ac, 0.00% Impervious,  Inflow Depth > 1.87"    for  25-year event
Inflow = 7.07 cfs @ 12.16 hrs,  Volume= 0.518 af
Outflow = 6.97 cfs @ 12.17 hrs,  Volume= 0.517 af,  Atten= 1%,  Lag= 0.5 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 7.91 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 3.49 fps,  Avg. Travel Time= 0.7 min

Peak Storage= 129 cf @ 12.17 hrs
Average Depth at Peak Storage= 0.13'
Bank-Full Depth= 2.00'  Flow Area= 53.3 sf,  Capacity= 2,590.64 cfs

40.00'  x  2.00'  deep Parabolic Channel,  n= 0.013  Asphalt, smooth
Length= 145.0'   Slope= 0.1241 '/'
Inlet Invert= 280.00',  Outlet Invert= 262.00'
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‡

Summary for Reach 2R: Peak off Site

Inflow Area = 10.701 ac, 0.00% Impervious,  Inflow Depth > 1.77"    for  25-year event
Inflow = 19.96 cfs @ 12.17 hrs,  Volume= 1.574 af
Outflow = 17.63 cfs @ 12.31 hrs,  Volume= 1.559 af,  Atten= 12%,  Lag= 8.9 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.16 fps,  Min. Travel Time= 4.9 min
Avg. Velocity = 0.97 fps,  Avg. Travel Time= 11.0 min

Peak Storage= 5,237 cf @ 12.23 hrs
Average Depth at Peak Storage= 0.35'
Bank-Full Depth= 2.00'  Flow Area= 113.3 sf,  Capacity= 789.38 cfs

85.00'  x  2.00'  deep Parabolic Channel,  n= 0.050  Scattered brush, heavy weeds
Length= 640.0'   Slope= 0.0375 '/'
Inlet Invert= 262.00',  Outlet Invert= 238.00'

‡
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=3.314 ac   0.00% Impervious   Runoff Depth>2.38"Subcatchment 1S: Drainage Area 1
   Flow Length=270'   Slope=0.1110 '/'   Tc=5.6 min   CN=61   Runoff=9.74 cfs  0.658 af

Runoff Area=7.387 ac   0.00% Impervious   Runoff Depth>2.19"Subcatchment 2S: Drainage Area 2
   Flow Length=600'   Slope=0.1240 '/'   Tc=10.6 min   CN=59   Runoff=16.95 cfs  1.351 af

Runoff Area=3.633 ac   0.00% Impervious   Runoff Depth>1.84"Subcatchment 3S: Off Site West
   Flow Length=564'   Slope=0.1250 '/'   Tc=11.2 min   CN=55   Runoff=6.67 cfs  0.557 af

Avg. Flow Depth=0.19'   Max Vel=1.90 fps   Inflow=9.74 cfs  0.658 afReach 1R: Wetland Section 1
n=0.050   L=240.0'   S=0.0667 '/'   Capacity=1,610.63 cfs   Outflow=9.08 cfs  0.655 af

Avg. Flow Depth=0.15'   Max Vel=8.56 fps   Inflow=9.08 cfs  0.655 afReach 1R': Wetland Section 2
n=0.013   L=145.0'   S=0.1241 '/'   Capacity=2,590.64 cfs   Outflow=8.97 cfs  0.655 af

Avg. Flow Depth=0.40'   Max Vel=2.36 fps   Inflow=25.91 cfs  2.006 afReach 2R: Peak off Site
n=0.050   L=640.0'   S=0.0375 '/'   Capacity=789.38 cfs   Outflow=23.03 cfs  1.989 af

Total Runoff Area = 14.334 ac   Runoff Volume = 2.565 af   Average Runoff Depth = 2.15"
100.00% Pervious = 14.334 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1S: Drainage Area 1

Runoff = 9.74 cfs @ 12.09 hrs,  Volume= 0.658 af,  Depth> 2.38"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-year Rainfall=6.85"

Area (ac) CN Description
* 0.930 77 Woods, Good, HSG D - Wetlands

2.384 55 Woods, Good, HSG B
3.314 61 Weighted Average
3.314 100.00% Pervious Area

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

5.6 270 0.1110 0.80 Lag/CN Method, Tc 1

Summary for Subcatchment 2S: Drainage Area 2

Runoff = 16.95 cfs @ 12.16 hrs,  Volume= 1.351 af,  Depth> 2.19"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-year Rainfall=6.85"

Area (ac) CN Description
* 1.418 77 Woods, Good, HSG D - Wetlands

5.969 55 Woods, Good, HSG B
7.387 59 Weighted Average
7.387 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.6 600 0.1240 0.94 Lag/CN Method, Tc-2

Summary for Subcatchment 3S: Off Site West

Runoff = 6.67 cfs @ 12.17 hrs,  Volume= 0.557 af,  Depth> 1.84"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-year Rainfall=6.85"

Area (ac) CN Description
3.633 55 Woods, Good, HSG B
3.633 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.2 564 0.1250 0.84 Lag/CN Method, Tc-3

Summary for Reach 1R: Wetland Section 1

Inflow Area = 3.314 ac, 0.00% Impervious,  Inflow Depth > 2.38"    for  50-year event
Inflow = 9.74 cfs @ 12.09 hrs,  Volume= 0.658 af
Outflow = 9.08 cfs @ 12.16 hrs,  Volume= 0.655 af,  Atten= 7%,  Lag= 3.8 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.90 fps,  Min. Travel Time= 2.1 min
Avg. Velocity = 0.79 fps,  Avg. Travel Time= 5.0 min

Peak Storage= 1,176 cf @ 12.12 hrs
Average Depth at Peak Storage= 0.19'
Bank-Full Depth= 2.00'  Flow Area= 173.3 sf,  Capacity= 1,610.63 cfs

130.00'  x  2.00'  deep Parabolic Channel,  n= 0.050  Scattered brush, heavy weeds
Length= 240.0'   Slope= 0.0667 '/'
Inlet Invert= 296.00',  Outlet Invert= 280.00'

‡

Summary for Reach 1R': Wetland Section 2

Inflow Area = 3.314 ac, 0.00% Impervious,  Inflow Depth > 2.37"    for  50-year event
Inflow = 9.08 cfs @ 12.16 hrs,  Volume= 0.655 af
Outflow = 8.97 cfs @ 12.16 hrs,  Volume= 0.655 af,  Atten= 1%,  Lag= 0.4 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 8.56 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 3.66 fps,  Avg. Travel Time= 0.7 min

Peak Storage= 154 cf @ 12.16 hrs
Average Depth at Peak Storage= 0.15'
Bank-Full Depth= 2.00'  Flow Area= 53.3 sf,  Capacity= 2,590.64 cfs

40.00'  x  2.00'  deep Parabolic Channel,  n= 0.013  Asphalt, smooth
Length= 145.0'   Slope= 0.1241 '/'
Inlet Invert= 280.00',  Outlet Invert= 262.00'
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‡

Summary for Reach 2R: Peak off Site

Inflow Area = 10.701 ac, 0.00% Impervious,  Inflow Depth > 2.25"    for  50-year event
Inflow = 25.91 cfs @ 12.16 hrs,  Volume= 2.006 af
Outflow = 23.03 cfs @ 12.30 hrs,  Volume= 1.989 af,  Atten= 11%,  Lag= 8.2 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.36 fps,  Min. Travel Time= 4.5 min
Avg. Velocity = 1.02 fps,  Avg. Travel Time= 10.5 min

Peak Storage= 6,367 cf @ 12.22 hrs
Average Depth at Peak Storage= 0.40'
Bank-Full Depth= 2.00'  Flow Area= 113.3 sf,  Capacity= 789.38 cfs

85.00'  x  2.00'  deep Parabolic Channel,  n= 0.050  Scattered brush, heavy weeds
Length= 640.0'   Slope= 0.0375 '/'
Inlet Invert= 262.00',  Outlet Invert= 238.00'

‡
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=3.314 ac   0.00% Impervious   Runoff Depth>2.95"Subcatchment 1S: Drainage Area 1
   Flow Length=270'   Slope=0.1110 '/'   Tc=5.6 min   CN=61   Runoff=12.15 cfs  0.815 af

Runoff Area=7.387 ac   0.00% Impervious   Runoff Depth>2.74"Subcatchment 2S: Drainage Area 2
   Flow Length=600'   Slope=0.1240 '/'   Tc=10.6 min   CN=59   Runoff=21.44 cfs  1.688 af

Runoff Area=3.633 ac   0.00% Impervious   Runoff Depth>2.34"Subcatchment 3S: Off Site West
   Flow Length=564'   Slope=0.1250 '/'   Tc=11.2 min   CN=55   Runoff=8.67 cfs  0.708 af

Avg. Flow Depth=0.21'   Max Vel=2.04 fps   Inflow=12.15 cfs  0.815 afReach 1R: Wetland Section 1
n=0.050   L=240.0'   S=0.0667 '/'   Capacity=1,610.63 cfs   Outflow=11.35 cfs  0.813 af

Avg. Flow Depth=0.16'   Max Vel=9.17 fps   Inflow=11.35 cfs  0.813 afReach 1R': Wetland Section 2
n=0.013   L=145.0'   S=0.1241 '/'   Capacity=2,590.64 cfs   Outflow=11.23 cfs  0.812 af

Avg. Flow Depth=0.44'   Max Vel=2.54 fps   Inflow=32.66 cfs  2.500 afReach 2R: Peak off Site
n=0.050   L=640.0'   S=0.0375 '/'   Capacity=789.38 cfs   Outflow=29.21 cfs  2.481 af

Total Runoff Area = 14.334 ac   Runoff Volume = 3.211 af   Average Runoff Depth = 2.69"
100.00% Pervious = 14.334 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1S: Drainage Area 1

Runoff = 12.15 cfs @ 12.09 hrs,  Volume= 0.815 af,  Depth> 2.95"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year Rainfall=7.68"

Area (ac) CN Description
* 0.930 77 Woods, Good, HSG D - Wetlands

2.384 55 Woods, Good, HSG B
3.314 61 Weighted Average
3.314 100.00% Pervious Area

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

5.6 270 0.1110 0.80 Lag/CN Method, Tc 1

Summary for Subcatchment 2S: Drainage Area 2

Runoff = 21.44 cfs @ 12.16 hrs,  Volume= 1.688 af,  Depth> 2.74"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year Rainfall=7.68"

Area (ac) CN Description
* 1.418 77 Woods, Good, HSG D - Wetlands

5.969 55 Woods, Good, HSG B
7.387 59 Weighted Average
7.387 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.6 600 0.1240 0.94 Lag/CN Method, Tc-2

Summary for Subcatchment 3S: Off Site West

Runoff = 8.67 cfs @ 12.17 hrs,  Volume= 0.708 af,  Depth> 2.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year Rainfall=7.68"

Area (ac) CN Description
3.633 55 Woods, Good, HSG B
3.633 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.2 564 0.1250 0.84 Lag/CN Method, Tc-3

Summary for Reach 1R: Wetland Section 1

Inflow Area = 3.314 ac, 0.00% Impervious,  Inflow Depth > 2.95"    for  100-year event
Inflow = 12.15 cfs @ 12.09 hrs,  Volume= 0.815 af
Outflow = 11.35 cfs @ 12.15 hrs,  Volume= 0.813 af,  Atten= 7%,  Lag= 3.6 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.04 fps,  Min. Travel Time= 2.0 min
Avg. Velocity = 0.83 fps,  Avg. Travel Time= 4.8 min

Peak Storage= 1,378 cf @ 12.11 hrs
Average Depth at Peak Storage= 0.21'
Bank-Full Depth= 2.00'  Flow Area= 173.3 sf,  Capacity= 1,610.63 cfs

130.00'  x  2.00'  deep Parabolic Channel,  n= 0.050  Scattered brush, heavy weeds
Length= 240.0'   Slope= 0.0667 '/'
Inlet Invert= 296.00',  Outlet Invert= 280.00'

‡

Summary for Reach 1R': Wetland Section 2

Inflow Area = 3.314 ac, 0.00% Impervious,  Inflow Depth > 2.94"    for  100-year event
Inflow = 11.35 cfs @ 12.15 hrs,  Volume= 0.813 af
Outflow = 11.23 cfs @ 12.16 hrs,  Volume= 0.812 af,  Atten= 1%,  Lag= 0.4 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 9.17 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 3.82 fps,  Avg. Travel Time= 0.6 min

Peak Storage= 180 cf @ 12.16 hrs
Average Depth at Peak Storage= 0.16'
Bank-Full Depth= 2.00'  Flow Area= 53.3 sf,  Capacity= 2,590.64 cfs

40.00'  x  2.00'  deep Parabolic Channel,  n= 0.013  Asphalt, smooth
Length= 145.0'   Slope= 0.1241 '/'
Inlet Invert= 280.00',  Outlet Invert= 262.00'
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‡

Summary for Reach 2R: Peak off Site

Inflow Area = 10.701 ac, 0.00% Impervious,  Inflow Depth > 2.80"    for  100-year event
Inflow = 32.66 cfs @ 12.16 hrs,  Volume= 2.500 af
Outflow = 29.21 cfs @ 12.28 hrs,  Volume= 2.481 af,  Atten= 11%,  Lag= 7.5 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.54 fps,  Min. Travel Time= 4.2 min
Avg. Velocity = 1.07 fps,  Avg. Travel Time= 10.0 min

Peak Storage= 7,527 cf @ 12.21 hrs
Average Depth at Peak Storage= 0.44'
Bank-Full Depth= 2.00'  Flow Area= 113.3 sf,  Capacity= 789.38 cfs

85.00'  x  2.00'  deep Parabolic Channel,  n= 0.050  Scattered brush, heavy weeds
Length= 640.0'   Slope= 0.0375 '/'
Inlet Invert= 262.00',  Outlet Invert= 238.00'

‡
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Routing Diagram for Proposed Conditions
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.523 55 Woods, Good, HSG B  (4S, 6S)
0.772 58 >75% Grass cover, Good, HSG B  (8S)
1.786 61 >75% Grass cover, Good, HSG B  (1S, 3S, 4S, 5S, 6S)
0.161 74 >75% Grass cover, Good, HSG B/D  (2S, 7S)
0.693 98 Paved parking & roof HSG A  (4S)
0.095 98 Paved parking, HSG B  (1S)
0.196 98 Paved parking/roof  (3S)
0.309 98 Paved surfaces & roof  (5S)
0.483 98 Pavement/Roofs, HSG B  (6S)
0.282 98 Roof & Pavement  (7S)
0.161 98 Roof/pavement  (2S)
5.461 75 TOTAL AREA
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=8,570 sf   48.07% Impervious   Runoff Depth>1.35"Subcatchment 1S: Drainage Area 1
   Flow Length=111'   Slope=0.0710 '/'   Tc=9.1 min   CN=79   Runoff=0.29 cfs  0.022 af

Runoff Area=13,320 sf   52.80% Impervious   Runoff Depth>1.94"Subcatchment 2S: Drainage Area 2
   Flow Length=125'   Slope=0.0100 '/'   Tc=1.0 min   CN=87   Runoff=0.82 cfs  0.049 af

Runoff Area=24,738 sf   34.48% Impervious   Runoff Depth>1.05"Subcatchment 3S: Drainage Area 3
   Flow Length=265'   Tc=5.7 min   CN=74   Runoff=0.73 cfs  0.050 af

Runoff Area=69,700 sf   43.33% Impervious   Runoff Depth>1.11"Subcatchment 4S: Drainage Area 4
   Flow Length=130'   Slope=0.0100 '/'   Tc=1.9 min   CN=75   Runoff=2.43 cfs  0.148 af

Runoff Area=27,597 sf   48.74% Impervious   Runoff Depth>1.36"Subcatchment 5S: Drainage Area 5
   Flow Length=180'   Slope=0.0500 '/'   Tc=1.3 min   CN=79   Runoff=1.18 cfs  0.072 af

Runoff Area=47,315 sf   44.44% Impervious   Runoff Depth>1.23"Subcatchment 6S: Drainage Area 6
   Flow Length=180'   Slope=0.0500 '/'   Tc=3.9 min   CN=77   Runoff=1.75 cfs  0.111 af

Runoff Area=13,011 sf   94.50% Impervious   Runoff Depth>2.84"Subcatchment 7S: Drainage Area 7
   Flow Length=175'   Slope=0.0580 '/'   Tc=1.2 min   CN=97   Runoff=1.07 cfs  0.071 af

Runoff Area=33,644 sf   0.00% Impervious   Runoff Depth>0.35"Subcatchment 8S: Overland to Swales
   Flow Length=130'   Slope=0.1240 '/'   Tc=8.3 min   CN=58   Runoff=0.18 cfs  0.022 af

Avg. Flow Depth=0.04'   Max Vel=1.13 fps   Inflow=0.18 cfs  0.022 afReach 3R: Riprap Swale
n=0.045   L=210.0'   S=0.0952 '/'   Capacity=48.58 cfs   Outflow=0.17 cfs  0.022 af

Avg. Flow Depth=0.04'   Max Vel=1.02 fps   Inflow=0.17 cfs  0.022 afReach 4R: Grass swale to basin
n=0.035   L=205.0'   S=0.0439 '/'   Capacity=42.41 cfs   Outflow=0.17 cfs  0.022 af

   Inflow=2.64 cfs  0.352 afReach 9R: Peak off Site
   Outflow=2.64 cfs  0.352 af

Peak Elev=311.75'   Inflow=0.29 cfs  0.022 afPond 1P: CB_1-2
15.0"  Round Culvert  n=0.012  L=128.7'  S=0.0975 '/'   Outflow=0.29 cfs  0.022 af

Peak Elev=299.32'   Inflow=0.97 cfs  0.072 afPond 2P: CB_3-4
15.0"  Round Culvert  n=0.012  L=131.1'  S=0.0934 '/'   Outflow=0.97 cfs  0.072 af

Peak Elev=287.11'   Inflow=1.59 cfs  0.121 afPond 3P: CB_5-6
15.0"  Round Culvert  n=0.012  L=168.9'  S=0.0823 '/'   Outflow=1.59 cfs  0.121 af

Peak Elev=273.58'   Inflow=4.00 cfs  0.269 afPond 4P: CB_7-8
15.0"  Round Culvert  n=0.012  L=128.2'  S=0.0686 '/'   Outflow=4.00 cfs  0.269 af

Peak Elev=264.99'   Inflow=5.16 cfs  0.341 afPond 5P: CB-9
15.0"  Round Culvert  n=0.012  L=100.6'  S=0.1044 '/'   Outflow=5.16 cfs  0.341 af
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Peak Elev=254.39'   Inflow=6.86 cfs  0.452 afPond 6P: CB_10-11
18.0"  Round Culvert  n=0.012  L=172.0'  S=0.0459 '/'   Outflow=6.86 cfs  0.452 af

Peak Elev=246.60'   Inflow=7.84 cfs  0.523 afPond 7P: CB_12-13
18.0"  Round Culvert  n=0.012  L=36.0'  S=0.0278 '/'   Outflow=7.84 cfs  0.523 af

Peak Elev=243.69'  Storage=9,216 cf   Inflow=7.84 cfs  0.545 afPond 10P: Stormwater Basin
   Discarded=0.69 cfs  0.447 af   Primary=0.41 cfs  0.076 af   Secondary=0.00 cfs  0.000 af   Outflow=1.10 cfs  0.523 af

2-year Outflow  Imported from  Proposed Wetlands Drainage~Reach 2R.hce   Inflow=2.24 cfs  0.276 afLink 1L: 
Area= 5.540 ac  1.13% Imperv.   Primary=2.24 cfs  0.276 af

Total Runoff Area = 5.461 ac   Runoff Volume = 0.545 af   Average Runoff Depth = 1.20"
59.37% Pervious = 3.242 ac     40.63% Impervious = 2.219 ac
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Summary for Subcatchment 1S: Drainage Area 1

Runoff = 0.29 cfs @ 12.14 hrs,  Volume= 0.022 af,  Depth> 1.35"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=3.37"

Area (sf) CN Description
4,120 98 Paved parking, HSG B
4,450 61 >75% Grass cover, Good, HSG B
8,570 79 Weighted Average
4,450 51.93% Pervious Area
4,120 48.07% Impervious Area

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

9.1 111 0.0710 0.20 Sheet Flow, Tc-1
Grass: Dense   n= 0.240   P2= 3.37"

Summary for Subcatchment 2S: Drainage Area 2

Runoff = 0.82 cfs @ 12.02 hrs,  Volume= 0.049 af,  Depth> 1.94"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=3.37"

Area (sf) CN Description
* 6,287 74 >75% Grass cover, Good, HSG B/D
* 7,033 98 Roof/pavement

13,320 87 Weighted Average
6,287 47.20% Pervious Area
7,033 52.80% Impervious Area

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

1.0 125 0.0100 2.03 Shallow Concentrated Flow, Tc-2
Paved   Kv= 20.3 fps

Summary for Subcatchment 3S: Drainage Area 3

Runoff = 0.73 cfs @ 12.10 hrs,  Volume= 0.050 af,  Depth> 1.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=3.37"
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Area (sf) CN Description
* 8,529 98 Paved parking/roof

16,209 61 >75% Grass cover, Good, HSG B
24,738 74 Weighted Average
16,209 65.52% Pervious Area
8,529 34.48% Impervious Area

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

5.0 105 0.1100 0.35 Sheet Flow, Tc-4a
Grass: Short   n= 0.150   P2= 3.37"

0.7 160 0.0310 3.57 Shallow Concentrated Flow, Tc-4b
Paved   Kv= 20.3 fps

5.7 265 Total

Summary for Subcatchment 4S: Drainage Area 4

Runoff = 2.43 cfs @ 12.04 hrs,  Volume= 0.148 af,  Depth> 1.11"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=3.37"

Area (sf) CN Description
* 30,200 98 Paved parking & roof HSG A

20,000 61 >75% Grass cover, Good, HSG B
19,500 55 Woods, Good, HSG B
69,700 75 Weighted Average
39,500 56.67% Pervious Area
30,200 43.33% Impervious Area

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

1.9 130 0.0100 1.13 Sheet Flow, Tc-3
Smooth surfaces   n= 0.011   P2= 3.37"

Summary for Subcatchment 5S: Drainage Area 5

Runoff = 1.18 cfs @ 12.03 hrs,  Volume= 0.072 af,  Depth> 1.36"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=3.37"

Area (sf) CN Description
* 13,450 98 Paved surfaces & roof

14,147 61 >75% Grass cover, Good, HSG B
27,597 79 Weighted Average
14,147 51.26% Pervious Area
13,450 48.74% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.3 180 0.0500 2.29 Sheet Flow, Tc-5
Smooth surfaces   n= 0.011   P2= 3.37"

Summary for Subcatchment 6S: Drainage Area 6

Runoff = 1.75 cfs @ 12.06 hrs,  Volume= 0.111 af,  Depth> 1.23"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=3.37"

Area (sf) CN Description
* 21,025 98 Pavement/Roofs, HSG B

22,990 61 >75% Grass cover, Good, HSG B
3,300 55 Woods, Good, HSG B

47,315 77 Weighted Average
26,290 55.56% Pervious Area
21,025 44.44% Impervious Area

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

3.9 180 0.0500 0.76 Lag/CN Method, Tc-6

Summary for Subcatchment 7S: Drainage Area 7

Runoff = 1.07 cfs @ 12.02 hrs,  Volume= 0.071 af,  Depth> 2.84"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=3.37"

Area (sf) CN Description
* 12,295 98 Roof & Pavement
* 716 74 >75% Grass cover, Good, HSG B/D

13,011 97 Weighted Average
716 5.50% Pervious Area

12,295 94.50% Impervious Area

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

1.2 175 0.0580 2.42 Sheet Flow, Tc-7
Smooth surfaces   n= 0.011   P2= 3.37"
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Summary for Subcatchment 8S: Overland to Swales

Runoff = 0.18 cfs @ 12.19 hrs,  Volume= 0.022 af,  Depth> 0.35"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=3.37"

Area (sf) CN Description
* 33,644 58 >75% Grass cover, Good, HSG B

33,644 100.00% Pervious Area

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

8.3 130 0.1240 0.26 Sheet Flow, Tc-8
Grass: Dense   n= 0.240   P2= 3.37"

Summary for Reach 3R: Riprap Swale

Inflow Area = 0.772 ac, 0.00% Impervious,  Inflow Depth > 0.35"    for  2-year event
Inflow = 0.18 cfs @ 12.19 hrs,  Volume= 0.022 af
Outflow = 0.17 cfs @ 12.31 hrs,  Volume= 0.022 af,  Atten= 3%,  Lag= 6.7 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.13 fps,  Min. Travel Time= 3.1 min
Avg. Velocity = 0.58 fps,  Avg. Travel Time= 6.0 min

Peak Storage= 32 cf @ 12.25 hrs
Average Depth at Peak Storage= 0.04'
Bank-Full Depth= 1.00'  Flow Area= 6.0 sf,  Capacity= 48.58 cfs

4.00'  x  1.00'  deep channel,  n= 0.045
Side Slope Z-value= 2.0 '/'   Top Width= 8.00'
Length= 210.0'   Slope= 0.0952 '/'
Inlet Invert= 276.00',  Outlet Invert= 256.00'

‡

Summary for Reach 4R: Grass swale to basin

Inflow Area = 0.772 ac, 0.00% Impervious,  Inflow Depth > 0.35"    for  2-year event
Inflow = 0.17 cfs @ 12.31 hrs,  Volume= 0.022 af
Outflow = 0.17 cfs @ 12.42 hrs,  Volume= 0.022 af,  Atten= 2%,  Lag= 7.0 min
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Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.02 fps,  Min. Travel Time= 3.3 min
Avg. Velocity = 0.53 fps,  Avg. Travel Time= 6.5 min

Peak Storage= 33 cf @ 12.37 hrs
Average Depth at Peak Storage= 0.04'
Bank-Full Depth= 1.00'  Flow Area= 6.0 sf,  Capacity= 42.41 cfs

4.00'  x  1.00'  deep channel,  n= 0.035
Side Slope Z-value= 2.0 '/'   Top Width= 8.00'
Length= 205.0'   Slope= 0.0439 '/'
Inlet Invert= 256.00',  Outlet Invert= 247.00'

‡

Summary for Reach 9R: Peak off Site

Inflow Area = 11.002 ac, 20.74% Impervious,  Inflow Depth > 0.38"    for  2-year event
Inflow = 2.64 cfs @ 12.60 hrs,  Volume= 0.352 af
Outflow = 2.64 cfs @ 12.60 hrs,  Volume= 0.352 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Pond 1P: CB_1-2

Inflow Area = 0.197 ac, 48.07% Impervious,  Inflow Depth > 1.35"    for  2-year event
Inflow = 0.29 cfs @ 12.14 hrs,  Volume= 0.022 af
Outflow = 0.29 cfs @ 12.14 hrs,  Volume= 0.022 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.29 cfs @ 12.14 hrs,  Volume= 0.022 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 311.75' @ 12.14 hrs
Flood Elev= 316.00'

Device Routing     Invert Outlet Devices
#1 Primary 311.50' 15.0"  Round Culvert   

L= 128.7'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 311.50' / 298.95'   S= 0.0975 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=0.29 cfs @ 12.14 hrs  HW=311.75'   (Free Discharge)
1=Culvert  (Inlet Controls 0.29 cfs @ 1.69 fps)
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Summary for Pond 2P: CB_3-4

Inflow Area = 0.503 ac, 50.95% Impervious,  Inflow Depth > 1.71"    for  2-year event
Inflow = 0.97 cfs @ 12.03 hrs,  Volume= 0.072 af
Outflow = 0.97 cfs @ 12.03 hrs,  Volume= 0.072 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.97 cfs @ 12.03 hrs,  Volume= 0.072 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 299.32' @ 12.03 hrs
Flood Elev= 303.30'

Device Routing     Invert Outlet Devices
#1 Primary 298.85' 15.0"  Round Culvert   

L= 131.1'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 298.85' / 286.60'   S= 0.0934 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=0.95 cfs @ 12.03 hrs  HW=299.31'   (Free Discharge)
1=Culvert  (Inlet Controls 0.95 cfs @ 2.31 fps)

Summary for Pond 3P: CB_5-6

Inflow Area = 1.070 ac, 42.21% Impervious,  Inflow Depth > 1.36"    for  2-year event
Inflow = 1.59 cfs @ 12.06 hrs,  Volume= 0.121 af
Outflow = 1.59 cfs @ 12.06 hrs,  Volume= 0.121 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.59 cfs @ 12.06 hrs,  Volume= 0.121 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 287.11' @ 12.06 hrs
Flood Elev= 291.00'

Device Routing     Invert Outlet Devices
#1 Primary 286.50' 15.0"  Round Culvert   

L= 168.9'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 286.50' / 272.60'   S= 0.0823 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=1.56 cfs @ 12.06 hrs  HW=287.11'   (Free Discharge)
1=Culvert  (Inlet Controls 1.56 cfs @ 2.65 fps)

Summary for Pond 4P: CB_7-8

Inflow Area = 2.671 ac, 42.88% Impervious,  Inflow Depth > 1.21"    for  2-year event
Inflow = 4.00 cfs @ 12.05 hrs,  Volume= 0.269 af
Outflow = 4.00 cfs @ 12.05 hrs,  Volume= 0.269 af,  Atten= 0%,  Lag= 0.0 min
Primary = 4.00 cfs @ 12.05 hrs,  Volume= 0.269 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Peak Elev= 273.58' @ 12.05 hrs
Flood Elev= 277.00'

Device Routing     Invert Outlet Devices
#1 Primary 272.50' 15.0"  Round Culvert   

L= 128.2'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 272.50' / 263.70'   S= 0.0686 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=3.96 cfs @ 12.05 hrs  HW=273.57'   (Free Discharge)
1=Culvert  (Inlet Controls 3.96 cfs @ 3.53 fps)

Summary for Pond 5P: CB-9

Inflow Area = 3.304 ac, 44.00% Impervious,  Inflow Depth > 1.24"    for  2-year event
Inflow = 5.16 cfs @ 12.04 hrs,  Volume= 0.341 af
Outflow = 5.16 cfs @ 12.04 hrs,  Volume= 0.341 af,  Atten= 0%,  Lag= 0.0 min
Primary = 5.16 cfs @ 12.04 hrs,  Volume= 0.341 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 264.99' @ 12.04 hrs
Flood Elev= 267.30'

Device Routing     Invert Outlet Devices
#1 Primary 263.60' 15.0"  Round Culvert   

L= 100.6'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 263.60' / 253.10'   S= 0.1044 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=5.05 cfs @ 12.04 hrs  HW=264.95'   (Free Discharge)
1=Culvert  (Inlet Controls 5.05 cfs @ 4.11 fps)

Summary for Pond 6P: CB_10-11

Inflow Area = 4.390 ac, 44.11% Impervious,  Inflow Depth > 1.24"    for  2-year event
Inflow = 6.86 cfs @ 12.05 hrs,  Volume= 0.452 af
Outflow = 6.86 cfs @ 12.05 hrs,  Volume= 0.452 af,  Atten= 0%,  Lag= 0.0 min
Primary = 6.86 cfs @ 12.05 hrs,  Volume= 0.452 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 254.39' @ 12.05 hrs
Flood Elev= 259.50'

Device Routing     Invert Outlet Devices
#1 Primary 253.00' 18.0"  Round Culvert   

L= 172.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 253.00' / 245.10'   S= 0.0459 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   
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Primary OutFlow  Max=6.84 cfs @ 12.05 hrs  HW=254.39'   (Free Discharge)
1=Culvert  (Inlet Controls 6.84 cfs @ 4.01 fps)

Summary for Pond 7P: CB_12-13

Inflow Area = 4.689 ac, 47.32% Impervious,  Inflow Depth > 1.34"    for  2-year event
Inflow = 7.84 cfs @ 12.04 hrs,  Volume= 0.523 af
Outflow = 7.84 cfs @ 12.04 hrs,  Volume= 0.523 af,  Atten= 0%,  Lag= 0.0 min
Primary = 7.84 cfs @ 12.04 hrs,  Volume= 0.523 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 246.60' @ 12.05 hrs
Flood Elev= 249.60'

Device Routing     Invert Outlet Devices
#1 Primary 245.00' 18.0"  Round Culvert   L= 36.0'   CPP, square edge headwall,  Ke= 0.500   

Inlet / Outlet Invert= 245.00' / 244.00'   S= 0.0278 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   

Primary OutFlow  Max=7.72 cfs @ 12.04 hrs  HW=246.57'   (Free Discharge)
1=Culvert  (Inlet Controls 7.72 cfs @ 4.37 fps)

Summary for Pond 10P: Stormwater Basin

Inflow Area = 5.461 ac, 40.63% Impervious,  Inflow Depth > 1.20"    for  2-year event
Inflow = 7.84 cfs @ 12.04 hrs,  Volume= 0.545 af
Outflow = 1.10 cfs @ 12.77 hrs,  Volume= 0.523 af,  Atten= 86%,  Lag= 43.3 min
Discarded = 0.69 cfs @ 12.77 hrs,  Volume= 0.447 af
Primary = 0.41 cfs @ 12.77 hrs,  Volume= 0.076 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 243.69' @ 12.77 hrs   Surf.Area= 6,623 sf   Storage= 9,216 cf

Plug-Flow detention time= 115.2 min calculated for 0.523 af (96% of inflow)
Center-of-Mass det. time= 100.3 min ( 899.7 - 799.4 )

Volume Invert Avail.Storage Storage Description
#1 242.00' 46,796 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

242.00 4,270 0 0
244.00 7,051 11,321 11,321
246.00 8,985 16,036 27,357
248.00 10,454 19,439 46,796
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Device Routing     Invert Outlet Devices
#1 Primary 242.50' 15.0"  Round Culvert   

L= 100.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 242.50' / 242.00'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

#2 Device 1 243.00' 4.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 243.50' 6.0" Vert. Orifice/Grate    C= 0.600   
#4 Device 1 244.00' 10.0" Vert. Orifice/Grate    C= 0.600   
#5 Device 1 246.50' 36.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#6 Secondary 247.00' 18.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  2.85  
3.07  3.20  3.32   

#7 Discarded 242.00' 4.500 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.69 cfs @ 12.77 hrs  HW=243.69'   (Free Discharge)
7=Exfiltration  (Exfiltration Controls 0.69 cfs)

Primary OutFlow  Max=0.41 cfs @ 12.77 hrs  HW=243.69'   (Free Discharge)
1=Culvert  (Passes 0.41 cfs of 3.84 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.30 cfs @ 3.49 fps)
3=Orifice/Grate  (Orifice Controls 0.10 cfs @ 1.49 fps)
4=Orifice/Grate  ( Controls 0.00 cfs)
5=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=242.00'   (Free Discharge)
6=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Link 1L: Wetlands Drainage

Inflow Area = 5.540 ac, 1.13% Impervious,  Inflow Depth > 0.60"    for  2-year event
Inflow = 2.24 cfs @ 12.59 hrs,  Volume= 0.276 af
Primary = 2.24 cfs @ 12.59 hrs,  Volume= 0.276 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

2-year Outflow Imported from Proposed Wetlands Drainage~Reach 2R.hce
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=8,570 sf   48.07% Impervious   Runoff Depth>2.03"Subcatchment 1S: Drainage Area 1
   Flow Length=111'   Slope=0.0710 '/'   Tc=9.1 min   CN=79   Runoff=0.44 cfs  0.033 af

Runoff Area=13,320 sf   52.80% Impervious   Runoff Depth>2.72"Subcatchment 2S: Drainage Area 2
   Flow Length=125'   Slope=0.0100 '/'   Tc=1.0 min   CN=87   Runoff=1.14 cfs  0.069 af

Runoff Area=24,738 sf   34.48% Impervious   Runoff Depth>1.66"Subcatchment 3S: Drainage Area 3
   Flow Length=265'   Tc=5.7 min   CN=74   Runoff=1.17 cfs  0.078 af

Runoff Area=69,700 sf   43.33% Impervious   Runoff Depth>1.73"Subcatchment 4S: Drainage Area 4
   Flow Length=130'   Slope=0.0100 '/'   Tc=1.9 min   CN=75   Runoff=3.83 cfs  0.231 af

Runoff Area=27,597 sf   48.74% Impervious   Runoff Depth>2.03"Subcatchment 5S: Drainage Area 5
   Flow Length=180'   Slope=0.0500 '/'   Tc=1.3 min   CN=79   Runoff=1.78 cfs  0.107 af

Runoff Area=47,315 sf   44.44% Impervious   Runoff Depth>1.88"Subcatchment 6S: Drainage Area 6
   Flow Length=180'   Slope=0.0500 '/'   Tc=3.9 min   CN=77   Runoff=2.71 cfs  0.170 af

Runoff Area=13,011 sf   94.50% Impervious   Runoff Depth>3.67"Subcatchment 7S: Drainage Area 7
   Flow Length=175'   Slope=0.0580 '/'   Tc=1.2 min   CN=97   Runoff=1.36 cfs  0.091 af

Runoff Area=33,644 sf   0.00% Impervious   Runoff Depth>0.70"Subcatchment 8S: Overland to Swales
   Flow Length=130'   Slope=0.1240 '/'   Tc=8.3 min   CN=58   Runoff=0.50 cfs  0.045 af

Avg. Flow Depth=0.07'   Max Vel=1.68 fps   Inflow=0.50 cfs  0.045 afReach 3R: Riprap Swale
n=0.045   L=210.0'   S=0.0952 '/'   Capacity=48.58 cfs   Outflow=0.48 cfs  0.045 af

Avg. Flow Depth=0.07'   Max Vel=1.53 fps   Inflow=0.48 cfs  0.045 afReach 4R: Grass swale to basin
n=0.035   L=205.0'   S=0.0439 '/'   Capacity=42.41 cfs   Outflow=0.46 cfs  0.045 af

   Inflow=6.18 cfs  0.741 afReach 9R: Peak off Site
   Outflow=6.18 cfs  0.741 af

Peak Elev=311.81'   Inflow=0.44 cfs  0.033 afPond 1P: CB_1-2
15.0"  Round Culvert  n=0.012  L=128.7'  S=0.0975 '/'   Outflow=0.44 cfs  0.033 af

Peak Elev=299.41'   Inflow=1.37 cfs  0.102 afPond 2P: CB_3-4
15.0"  Round Culvert  n=0.012  L=131.1'  S=0.0934 '/'   Outflow=1.37 cfs  0.102 af

Peak Elev=287.28'   Inflow=2.40 cfs  0.181 afPond 3P: CB_5-6
15.0"  Round Culvert  n=0.012  L=168.9'  S=0.0823 '/'   Outflow=2.40 cfs  0.181 af

Peak Elev=274.22'   Inflow=6.19 cfs  0.412 afPond 4P: CB_7-8
15.0"  Round Culvert  n=0.012  L=128.2'  S=0.0686 '/'   Outflow=6.19 cfs  0.412 af

Peak Elev=266.02'   Inflow=7.92 cfs  0.519 afPond 5P: CB-9
15.0"  Round Culvert  n=0.012  L=100.6'  S=0.1044 '/'   Outflow=7.92 cfs  0.519 af
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Peak Elev=255.29'   Inflow=10.56 cfs  0.689 afPond 6P: CB_10-11
18.0"  Round Culvert  n=0.012  L=172.0'  S=0.0459 '/'   Outflow=10.56 cfs  0.689 af

Peak Elev=247.68'   Inflow=11.82 cfs  0.781 afPond 7P: CB_12-13
18.0"  Round Culvert  n=0.012  L=36.0'  S=0.0278 '/'   Outflow=11.82 cfs  0.781 af

Peak Elev=244.34'  Storage=13,799 cf   Inflow=11.84 cfs  0.825 afPond 10P: Stormwater Basin
   Discarded=0.77 cfs  0.508 af   Primary=1.61 cfs  0.253 af   Secondary=0.00 cfs  0.000 af   Outflow=2.38 cfs  0.761 af

5-year Outflow  Imported from  Proposed Wetlands Drainage~Reach 2R.hce   Inflow=4.58 cfs  0.488 afLink 1L: 
Area= 5.540 ac  1.13% Imperv.   Primary=4.58 cfs  0.488 af

Total Runoff Area = 5.461 ac   Runoff Volume = 0.826 af   Average Runoff Depth = 1.81"
59.37% Pervious = 3.242 ac     40.63% Impervious = 2.219 ac
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Summary for Subcatchment 1S: Drainage Area 1

Runoff = 0.44 cfs @ 12.13 hrs,  Volume= 0.033 af,  Depth> 2.03"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  5-year Rainfall=4.27"

Area (sf) CN Description
4,120 98 Paved parking, HSG B
4,450 61 >75% Grass cover, Good, HSG B
8,570 79 Weighted Average
4,450 51.93% Pervious Area
4,120 48.07% Impervious Area

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

9.1 111 0.0710 0.20 Sheet Flow, Tc-1
Grass: Dense   n= 0.240   P2= 3.37"

Summary for Subcatchment 2S: Drainage Area 2

Runoff = 1.14 cfs @ 12.02 hrs,  Volume= 0.069 af,  Depth> 2.72"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  5-year Rainfall=4.27"

Area (sf) CN Description
* 6,287 74 >75% Grass cover, Good, HSG B/D
* 7,033 98 Roof/pavement

13,320 87 Weighted Average
6,287 47.20% Pervious Area
7,033 52.80% Impervious Area

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

1.0 125 0.0100 2.03 Shallow Concentrated Flow, Tc-2
Paved   Kv= 20.3 fps

Summary for Subcatchment 3S: Drainage Area 3

Runoff = 1.17 cfs @ 12.09 hrs,  Volume= 0.078 af,  Depth> 1.66"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  5-year Rainfall=4.27"

66



Pollock
Type III 24-hr  5-year Rainfall=4.27"Proposed Conditions

  Printed  2/4/2021Prepared by Killingly Engineering Associates, LLC
Page 17HydroCAD® 10.00  s/n 07240  © 2011 HydroCAD Software Solutions LLC

Area (sf) CN Description
* 8,529 98 Paved parking/roof

16,209 61 >75% Grass cover, Good, HSG B
24,738 74 Weighted Average
16,209 65.52% Pervious Area
8,529 34.48% Impervious Area

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

5.0 105 0.1100 0.35 Sheet Flow, Tc-4a
Grass: Short   n= 0.150   P2= 3.37"

0.7 160 0.0310 3.57 Shallow Concentrated Flow, Tc-4b
Paved   Kv= 20.3 fps

5.7 265 Total

Summary for Subcatchment 4S: Drainage Area 4

Runoff = 3.83 cfs @ 12.04 hrs,  Volume= 0.231 af,  Depth> 1.73"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  5-year Rainfall=4.27"

Area (sf) CN Description
* 30,200 98 Paved parking & roof HSG A

20,000 61 >75% Grass cover, Good, HSG B
19,500 55 Woods, Good, HSG B
69,700 75 Weighted Average
39,500 56.67% Pervious Area
30,200 43.33% Impervious Area

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

1.9 130 0.0100 1.13 Sheet Flow, Tc-3
Smooth surfaces   n= 0.011   P2= 3.37"

Summary for Subcatchment 5S: Drainage Area 5

Runoff = 1.78 cfs @ 12.02 hrs,  Volume= 0.107 af,  Depth> 2.03"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  5-year Rainfall=4.27"

Area (sf) CN Description
* 13,450 98 Paved surfaces & roof

14,147 61 >75% Grass cover, Good, HSG B
27,597 79 Weighted Average
14,147 51.26% Pervious Area
13,450 48.74% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.3 180 0.0500 2.29 Sheet Flow, Tc-5
Smooth surfaces   n= 0.011   P2= 3.37"

Summary for Subcatchment 6S: Drainage Area 6

Runoff = 2.71 cfs @ 12.06 hrs,  Volume= 0.170 af,  Depth> 1.88"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  5-year Rainfall=4.27"

Area (sf) CN Description
* 21,025 98 Pavement/Roofs, HSG B

22,990 61 >75% Grass cover, Good, HSG B
3,300 55 Woods, Good, HSG B

47,315 77 Weighted Average
26,290 55.56% Pervious Area
21,025 44.44% Impervious Area

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

3.9 180 0.0500 0.76 Lag/CN Method, Tc-6

Summary for Subcatchment 7S: Drainage Area 7

Runoff = 1.36 cfs @ 12.02 hrs,  Volume= 0.091 af,  Depth> 3.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  5-year Rainfall=4.27"

Area (sf) CN Description
* 12,295 98 Roof & Pavement
* 716 74 >75% Grass cover, Good, HSG B/D

13,011 97 Weighted Average
716 5.50% Pervious Area

12,295 94.50% Impervious Area

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

1.2 175 0.0580 2.42 Sheet Flow, Tc-7
Smooth surfaces   n= 0.011   P2= 3.37"
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Summary for Subcatchment 8S: Overland to Swales

Runoff = 0.50 cfs @ 12.15 hrs,  Volume= 0.045 af,  Depth> 0.70"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  5-year Rainfall=4.27"

Area (sf) CN Description
* 33,644 58 >75% Grass cover, Good, HSG B

33,644 100.00% Pervious Area

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

8.3 130 0.1240 0.26 Sheet Flow, Tc-8
Grass: Dense   n= 0.240   P2= 3.37"

Summary for Reach 3R: Riprap Swale

Inflow Area = 0.772 ac, 0.00% Impervious,  Inflow Depth > 0.70"    for  5-year event
Inflow = 0.50 cfs @ 12.15 hrs,  Volume= 0.045 af
Outflow = 0.48 cfs @ 12.22 hrs,  Volume= 0.045 af,  Atten= 3%,  Lag= 3.9 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.68 fps,  Min. Travel Time= 2.1 min
Avg. Velocity = 0.71 fps,  Avg. Travel Time= 4.9 min

Peak Storage= 61 cf @ 12.17 hrs
Average Depth at Peak Storage= 0.07'
Bank-Full Depth= 1.00'  Flow Area= 6.0 sf,  Capacity= 48.58 cfs

4.00'  x  1.00'  deep channel,  n= 0.045
Side Slope Z-value= 2.0 '/'   Top Width= 8.00'
Length= 210.0'   Slope= 0.0952 '/'
Inlet Invert= 276.00',  Outlet Invert= 256.00'

‡

Summary for Reach 4R: Grass swale to basin

Inflow Area = 0.772 ac, 0.00% Impervious,  Inflow Depth > 0.70"    for  5-year event
Inflow = 0.48 cfs @ 12.22 hrs,  Volume= 0.045 af
Outflow = 0.46 cfs @ 12.29 hrs,  Volume= 0.045 af,  Atten= 4%,  Lag= 4.4 min
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Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.53 fps,  Min. Travel Time= 2.2 min
Avg. Velocity = 0.66 fps,  Avg. Travel Time= 5.2 min

Peak Storage= 63 cf @ 12.25 hrs
Average Depth at Peak Storage= 0.07'
Bank-Full Depth= 1.00'  Flow Area= 6.0 sf,  Capacity= 42.41 cfs

4.00'  x  1.00'  deep channel,  n= 0.035
Side Slope Z-value= 2.0 '/'   Top Width= 8.00'
Length= 205.0'   Slope= 0.0439 '/'
Inlet Invert= 256.00',  Outlet Invert= 247.00'

‡

Summary for Reach 9R: Peak off Site

Inflow Area = 11.002 ac, 20.74% Impervious,  Inflow Depth > 0.81"    for  5-year event
Inflow = 6.18 cfs @ 12.49 hrs,  Volume= 0.741 af
Outflow = 6.18 cfs @ 12.49 hrs,  Volume= 0.741 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Pond 1P: CB_1-2

Inflow Area = 0.197 ac, 48.07% Impervious,  Inflow Depth > 2.03"    for  5-year event
Inflow = 0.44 cfs @ 12.13 hrs,  Volume= 0.033 af
Outflow = 0.44 cfs @ 12.13 hrs,  Volume= 0.033 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.44 cfs @ 12.13 hrs,  Volume= 0.033 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 311.81' @ 12.13 hrs
Flood Elev= 316.00'

Device Routing     Invert Outlet Devices
#1 Primary 311.50' 15.0"  Round Culvert   

L= 128.7'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 311.50' / 298.95'   S= 0.0975 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=0.43 cfs @ 12.13 hrs  HW=311.80'   (Free Discharge)
1=Culvert  (Inlet Controls 0.43 cfs @ 1.88 fps)
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Summary for Pond 2P: CB_3-4

Inflow Area = 0.503 ac, 50.95% Impervious,  Inflow Depth > 2.45"    for  5-year event
Inflow = 1.37 cfs @ 12.03 hrs,  Volume= 0.102 af
Outflow = 1.37 cfs @ 12.03 hrs,  Volume= 0.102 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.37 cfs @ 12.03 hrs,  Volume= 0.102 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 299.41' @ 12.03 hrs
Flood Elev= 303.30'

Device Routing     Invert Outlet Devices
#1 Primary 298.85' 15.0"  Round Culvert   

L= 131.1'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 298.85' / 286.60'   S= 0.0934 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=1.34 cfs @ 12.03 hrs  HW=299.41'   (Free Discharge)
1=Culvert  (Inlet Controls 1.34 cfs @ 2.54 fps)

Summary for Pond 3P: CB_5-6

Inflow Area = 1.070 ac, 42.21% Impervious,  Inflow Depth > 2.03"    for  5-year event
Inflow = 2.40 cfs @ 12.06 hrs,  Volume= 0.181 af
Outflow = 2.40 cfs @ 12.06 hrs,  Volume= 0.181 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.40 cfs @ 12.06 hrs,  Volume= 0.181 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 287.28' @ 12.06 hrs
Flood Elev= 291.00'

Device Routing     Invert Outlet Devices
#1 Primary 286.50' 15.0"  Round Culvert   

L= 168.9'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 286.50' / 272.60'   S= 0.0823 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=2.35 cfs @ 12.06 hrs  HW=287.27'   (Free Discharge)
1=Culvert  (Inlet Controls 2.35 cfs @ 2.98 fps)

Summary for Pond 4P: CB_7-8

Inflow Area = 2.671 ac, 42.88% Impervious,  Inflow Depth > 1.85"    for  5-year event
Inflow = 6.19 cfs @ 12.04 hrs,  Volume= 0.412 af
Outflow = 6.19 cfs @ 12.04 hrs,  Volume= 0.412 af,  Atten= 0%,  Lag= 0.0 min
Primary = 6.19 cfs @ 12.04 hrs,  Volume= 0.412 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Peak Elev= 274.22' @ 12.05 hrs
Flood Elev= 277.00'

Device Routing     Invert Outlet Devices
#1 Primary 272.50' 15.0"  Round Culvert   

L= 128.2'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 272.50' / 263.70'   S= 0.0686 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=6.10 cfs @ 12.04 hrs  HW=274.19'   (Free Discharge)
1=Culvert  (Inlet Controls 6.10 cfs @ 4.97 fps)

Summary for Pond 5P: CB-9

Inflow Area = 3.304 ac, 44.00% Impervious,  Inflow Depth > 1.89"    for  5-year event
Inflow = 7.92 cfs @ 12.04 hrs,  Volume= 0.519 af
Outflow = 7.92 cfs @ 12.04 hrs,  Volume= 0.519 af,  Atten= 0%,  Lag= 0.0 min
Primary = 7.92 cfs @ 12.04 hrs,  Volume= 0.519 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 266.02' @ 12.04 hrs
Flood Elev= 267.30'

Device Routing     Invert Outlet Devices
#1 Primary 263.60' 15.0"  Round Culvert   

L= 100.6'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 263.60' / 253.10'   S= 0.1044 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=7.73 cfs @ 12.04 hrs  HW=265.94'   (Free Discharge)
1=Culvert  (Inlet Controls 7.73 cfs @ 6.30 fps)

Summary for Pond 6P: CB_10-11

Inflow Area = 4.390 ac, 44.11% Impervious,  Inflow Depth > 1.88"    for  5-year event
Inflow = 10.56 cfs @ 12.05 hrs,  Volume= 0.689 af
Outflow = 10.56 cfs @ 12.05 hrs,  Volume= 0.689 af,  Atten= 0%,  Lag= 0.0 min
Primary = 10.56 cfs @ 12.05 hrs,  Volume= 0.689 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 255.29' @ 12.05 hrs
Flood Elev= 259.50'

Device Routing     Invert Outlet Devices
#1 Primary 253.00' 18.0"  Round Culvert   

L= 172.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 253.00' / 245.10'   S= 0.0459 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   
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Primary OutFlow  Max=10.45 cfs @ 12.05 hrs  HW=255.26'   (Free Discharge)
1=Culvert  (Inlet Controls 10.45 cfs @ 5.92 fps)

Summary for Pond 7P: CB_12-13

Inflow Area = 4.689 ac, 47.32% Impervious,  Inflow Depth > 2.00"    for  5-year event
Inflow = 11.82 cfs @ 12.04 hrs,  Volume= 0.781 af
Outflow = 11.82 cfs @ 12.04 hrs,  Volume= 0.781 af,  Atten= 0%,  Lag= 0.0 min
Primary = 11.82 cfs @ 12.04 hrs,  Volume= 0.781 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 247.68' @ 12.04 hrs
Flood Elev= 249.60'

Device Routing     Invert Outlet Devices
#1 Primary 245.00' 18.0"  Round Culvert   L= 36.0'   CPP, square edge headwall,  Ke= 0.500   

Inlet / Outlet Invert= 245.00' / 244.00'   S= 0.0278 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   

Primary OutFlow  Max=11.60 cfs @ 12.04 hrs  HW=247.61'   (Free Discharge)
1=Culvert  (Inlet Controls 11.60 cfs @ 6.57 fps)

Summary for Pond 10P: Stormwater Basin

Inflow Area = 5.461 ac, 40.63% Impervious,  Inflow Depth > 1.81"    for  5-year event
Inflow = 11.84 cfs @ 12.04 hrs,  Volume= 0.825 af
Outflow = 2.38 cfs @ 12.52 hrs,  Volume= 0.761 af,  Atten= 80%,  Lag= 28.7 min
Discarded = 0.77 cfs @ 12.52 hrs,  Volume= 0.508 af
Primary = 1.61 cfs @ 12.52 hrs,  Volume= 0.253 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 244.34' @ 12.52 hrs   Surf.Area= 7,383 sf   Storage= 13,799 cf

Plug-Flow detention time= 106.8 min calculated for 0.759 af (92% of inflow)
Center-of-Mass det. time= 80.2 min ( 872.5 - 792.3 )

Volume Invert Avail.Storage Storage Description
#1 242.00' 46,796 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

242.00 4,270 0 0
244.00 7,051 11,321 11,321
246.00 8,985 16,036 27,357
248.00 10,454 19,439 46,796
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Device Routing     Invert Outlet Devices
#1 Primary 242.50' 15.0"  Round Culvert   

L= 100.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 242.50' / 242.00'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

#2 Device 1 243.00' 4.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 243.50' 6.0" Vert. Orifice/Grate    C= 0.600   
#4 Device 1 244.00' 10.0" Vert. Orifice/Grate    C= 0.600   
#5 Device 1 246.50' 36.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#6 Secondary 247.00' 18.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  2.85  
3.07  3.20  3.32   

#7 Discarded 242.00' 4.500 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.77 cfs @ 12.52 hrs  HW=244.34'   (Free Discharge)
7=Exfiltration  (Exfiltration Controls 0.77 cfs)

Primary OutFlow  Max=1.60 cfs @ 12.52 hrs  HW=244.34'   (Free Discharge)
1=Culvert  (Passes 1.60 cfs of 5.51 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.46 cfs @ 5.22 fps)
3=Orifice/Grate  (Orifice Controls 0.73 cfs @ 3.70 fps)
4=Orifice/Grate  (Orifice Controls 0.42 cfs @ 1.99 fps)
5=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=242.00'   (Free Discharge)
6=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Link 1L: Wetlands Drainage

Inflow Area = 5.540 ac, 1.13% Impervious,  Inflow Depth > 1.06"    for  5-year event
Inflow = 4.58 cfs @ 12.49 hrs,  Volume= 0.488 af
Primary = 4.58 cfs @ 12.49 hrs,  Volume= 0.488 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

5-year Outflow Imported from Proposed Wetlands Drainage~Reach 2R.hce
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=8,570 sf   48.07% Impervious   Runoff Depth>2.63"Subcatchment 1S: Drainage Area 1
   Flow Length=111'   Slope=0.0710 '/'   Tc=9.1 min   CN=79   Runoff=0.57 cfs  0.043 af

Runoff Area=13,320 sf   52.80% Impervious   Runoff Depth>3.38"Subcatchment 2S: Drainage Area 2
   Flow Length=125'   Slope=0.0100 '/'   Tc=1.0 min   CN=87   Runoff=1.41 cfs  0.086 af

Runoff Area=24,738 sf   34.48% Impervious   Runoff Depth>2.21"Subcatchment 3S: Drainage Area 3
   Flow Length=265'   Tc=5.7 min   CN=74   Runoff=1.56 cfs  0.104 af

Runoff Area=69,700 sf   43.33% Impervious   Runoff Depth>2.29"Subcatchment 4S: Drainage Area 4
   Flow Length=130'   Slope=0.0100 '/'   Tc=1.9 min   CN=75   Runoff=5.07 cfs  0.306 af

Runoff Area=27,597 sf   48.74% Impervious   Runoff Depth>2.63"Subcatchment 5S: Drainage Area 5
   Flow Length=180'   Slope=0.0500 '/'   Tc=1.3 min   CN=79   Runoff=2.30 cfs  0.139 af

Runoff Area=47,315 sf   44.44% Impervious   Runoff Depth>2.46"Subcatchment 6S: Drainage Area 6
   Flow Length=180'   Slope=0.0500 '/'   Tc=3.9 min   CN=77   Runoff=3.54 cfs  0.222 af

Runoff Area=13,011 sf   94.50% Impervious   Runoff Depth>4.36"Subcatchment 7S: Drainage Area 7
   Flow Length=175'   Slope=0.0580 '/'   Tc=1.2 min   CN=97   Runoff=1.61 cfs  0.109 af

Runoff Area=33,644 sf   0.00% Impervious   Runoff Depth>1.06"Subcatchment 8S: Overland to Swales
   Flow Length=130'   Slope=0.1240 '/'   Tc=8.3 min   CN=58   Runoff=0.83 cfs  0.068 af

Avg. Flow Depth=0.10'   Max Vel=2.06 fps   Inflow=0.83 cfs  0.068 afReach 3R: Riprap Swale
n=0.045   L=210.0'   S=0.0952 '/'   Capacity=48.58 cfs   Outflow=0.80 cfs  0.068 af

Avg. Flow Depth=0.10'   Max Vel=1.86 fps   Inflow=0.80 cfs  0.068 afReach 4R: Grass swale to basin
n=0.035   L=205.0'   S=0.0439 '/'   Capacity=42.41 cfs   Outflow=0.78 cfs  0.068 af

   Inflow=10.06 cfs  1.133 afReach 9R: Peak off Site
   Outflow=10.06 cfs  1.133 af

Peak Elev=311.85'   Inflow=0.57 cfs  0.043 afPond 1P: CB_1-2
15.0"  Round Culvert  n=0.012  L=128.7'  S=0.0975 '/'   Outflow=0.57 cfs  0.043 af

Peak Elev=299.49'   Inflow=1.71 cfs  0.129 afPond 2P: CB_3-4
15.0"  Round Culvert  n=0.012  L=131.1'  S=0.0934 '/'   Outflow=1.71 cfs  0.129 af

Peak Elev=287.41'   Inflow=3.10 cfs  0.234 afPond 3P: CB_5-6
15.0"  Round Culvert  n=0.012  L=168.9'  S=0.0823 '/'   Outflow=3.10 cfs  0.234 af

Peak Elev=275.01'   Inflow=8.12 cfs  0.539 afPond 4P: CB_7-8
15.0"  Round Culvert  n=0.012  L=128.2'  S=0.0686 '/'   Outflow=8.12 cfs  0.539 af

Peak Elev=267.28'   Inflow=10.35 cfs  0.678 afPond 5P: CB-9
15.0"  Round Culvert  n=0.012  L=100.6'  S=0.1044 '/'   Outflow=10.35 cfs  0.678 af
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Peak Elev=256.38'   Inflow=13.80 cfs  0.901 afPond 6P: CB_10-11
18.0"  Round Culvert  n=0.012  L=172.0'  S=0.0459 '/'   Outflow=13.80 cfs  0.901 af

Peak Elev=248.97'   Inflow=15.29 cfs  1.009 afPond 7P: CB_12-13
18.0"  Round Culvert  n=0.012  L=36.0'  S=0.0278 '/'   Outflow=15.29 cfs  1.009 af

Peak Elev=244.81'  Storage=17,356 cf   Inflow=15.46 cfs  1.077 afPond 10P: Stormwater Basin
   Discarded=0.82 cfs  0.547 af   Primary=3.17 cfs  0.441 af   Secondary=0.00 cfs  0.000 af   Outflow=3.98 cfs  0.989 af

10-year Outflow  Imported from  Proposed Wetlands Drainage~Reach 2R.hce   Inflow=6.89 cfs  0.691 afLink 1L: 
Area= 5.540 ac  1.13% Imperv.   Primary=6.89 cfs  0.691 af

Total Runoff Area = 5.461 ac   Runoff Volume = 1.077 af   Average Runoff Depth = 2.37"
59.37% Pervious = 3.242 ac     40.63% Impervious = 2.219 ac
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Summary for Subcatchment 1S: Drainage Area 1

Runoff = 0.57 cfs @ 12.13 hrs,  Volume= 0.043 af,  Depth> 2.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=5.02"

Area (sf) CN Description
4,120 98 Paved parking, HSG B
4,450 61 >75% Grass cover, Good, HSG B
8,570 79 Weighted Average
4,450 51.93% Pervious Area
4,120 48.07% Impervious Area

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

9.1 111 0.0710 0.20 Sheet Flow, Tc-1
Grass: Dense   n= 0.240   P2= 3.37"

Summary for Subcatchment 2S: Drainage Area 2

Runoff = 1.41 cfs @ 12.01 hrs,  Volume= 0.086 af,  Depth> 3.38"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=5.02"

Area (sf) CN Description
* 6,287 74 >75% Grass cover, Good, HSG B/D
* 7,033 98 Roof/pavement

13,320 87 Weighted Average
6,287 47.20% Pervious Area
7,033 52.80% Impervious Area

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

1.0 125 0.0100 2.03 Shallow Concentrated Flow, Tc-2
Paved   Kv= 20.3 fps

Summary for Subcatchment 3S: Drainage Area 3

Runoff = 1.56 cfs @ 12.09 hrs,  Volume= 0.104 af,  Depth> 2.21"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=5.02"
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Area (sf) CN Description
* 8,529 98 Paved parking/roof

16,209 61 >75% Grass cover, Good, HSG B
24,738 74 Weighted Average
16,209 65.52% Pervious Area
8,529 34.48% Impervious Area

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

5.0 105 0.1100 0.35 Sheet Flow, Tc-4a
Grass: Short   n= 0.150   P2= 3.37"

0.7 160 0.0310 3.57 Shallow Concentrated Flow, Tc-4b
Paved   Kv= 20.3 fps

5.7 265 Total

Summary for Subcatchment 4S: Drainage Area 4

Runoff = 5.07 cfs @ 12.04 hrs,  Volume= 0.306 af,  Depth> 2.29"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=5.02"

Area (sf) CN Description
* 30,200 98 Paved parking & roof HSG A

20,000 61 >75% Grass cover, Good, HSG B
19,500 55 Woods, Good, HSG B
69,700 75 Weighted Average
39,500 56.67% Pervious Area
30,200 43.33% Impervious Area

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

1.9 130 0.0100 1.13 Sheet Flow, Tc-3
Smooth surfaces   n= 0.011   P2= 3.37"

Summary for Subcatchment 5S: Drainage Area 5

Runoff = 2.30 cfs @ 12.02 hrs,  Volume= 0.139 af,  Depth> 2.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=5.02"

Area (sf) CN Description
* 13,450 98 Paved surfaces & roof

14,147 61 >75% Grass cover, Good, HSG B
27,597 79 Weighted Average
14,147 51.26% Pervious Area
13,450 48.74% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.3 180 0.0500 2.29 Sheet Flow, Tc-5
Smooth surfaces   n= 0.011   P2= 3.37"

Summary for Subcatchment 6S: Drainage Area 6

Runoff = 3.54 cfs @ 12.06 hrs,  Volume= 0.222 af,  Depth> 2.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=5.02"

Area (sf) CN Description
* 21,025 98 Pavement/Roofs, HSG B

22,990 61 >75% Grass cover, Good, HSG B
3,300 55 Woods, Good, HSG B

47,315 77 Weighted Average
26,290 55.56% Pervious Area
21,025 44.44% Impervious Area

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

3.9 180 0.0500 0.76 Lag/CN Method, Tc-6

Summary for Subcatchment 7S: Drainage Area 7

Runoff = 1.61 cfs @ 12.02 hrs,  Volume= 0.109 af,  Depth> 4.36"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=5.02"

Area (sf) CN Description
* 12,295 98 Roof & Pavement
* 716 74 >75% Grass cover, Good, HSG B/D

13,011 97 Weighted Average
716 5.50% Pervious Area

12,295 94.50% Impervious Area

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

1.2 175 0.0580 2.42 Sheet Flow, Tc-7
Smooth surfaces   n= 0.011   P2= 3.37"

79



Pollock
Type III 24-hr  10-year Rainfall=5.02"Proposed Conditions

  Printed  2/4/2021Prepared by Killingly Engineering Associates, LLC
Page 30HydroCAD® 10.00  s/n 07240  © 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment 8S: Overland to Swales

Runoff = 0.83 cfs @ 12.14 hrs,  Volume= 0.068 af,  Depth> 1.06"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=5.02"

Area (sf) CN Description
* 33,644 58 >75% Grass cover, Good, HSG B

33,644 100.00% Pervious Area

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

8.3 130 0.1240 0.26 Sheet Flow, Tc-8
Grass: Dense   n= 0.240   P2= 3.37"

Summary for Reach 3R: Riprap Swale

Inflow Area = 0.772 ac, 0.00% Impervious,  Inflow Depth > 1.06"    for  10-year event
Inflow = 0.83 cfs @ 12.14 hrs,  Volume= 0.068 af
Outflow = 0.80 cfs @ 12.20 hrs,  Volume= 0.068 af,  Atten= 4%,  Lag= 3.3 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.06 fps,  Min. Travel Time= 1.7 min
Avg. Velocity = 0.81 fps,  Avg. Travel Time= 4.3 min

Peak Storage= 85 cf @ 12.16 hrs
Average Depth at Peak Storage= 0.10'
Bank-Full Depth= 1.00'  Flow Area= 6.0 sf,  Capacity= 48.58 cfs

4.00'  x  1.00'  deep channel,  n= 0.045
Side Slope Z-value= 2.0 '/'   Top Width= 8.00'
Length= 210.0'   Slope= 0.0952 '/'
Inlet Invert= 276.00',  Outlet Invert= 256.00'

‡

Summary for Reach 4R: Grass swale to basin

Inflow Area = 0.772 ac, 0.00% Impervious,  Inflow Depth > 1.05"    for  10-year event
Inflow = 0.80 cfs @ 12.20 hrs,  Volume= 0.068 af
Outflow = 0.78 cfs @ 12.25 hrs,  Volume= 0.068 af,  Atten= 3%,  Lag= 3.4 min
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Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.86 fps,  Min. Travel Time= 1.8 min
Avg. Velocity = 0.75 fps,  Avg. Travel Time= 4.6 min

Peak Storage= 87 cf @ 12.22 hrs
Average Depth at Peak Storage= 0.10'
Bank-Full Depth= 1.00'  Flow Area= 6.0 sf,  Capacity= 42.41 cfs

4.00'  x  1.00'  deep channel,  n= 0.035
Side Slope Z-value= 2.0 '/'   Top Width= 8.00'
Length= 205.0'   Slope= 0.0439 '/'
Inlet Invert= 256.00',  Outlet Invert= 247.00'

‡

Summary for Reach 9R: Peak off Site

Inflow Area = 11.002 ac, 20.74% Impervious,  Inflow Depth > 1.24"    for  10-year event
Inflow = 10.06 cfs @ 12.44 hrs,  Volume= 1.133 af
Outflow = 10.06 cfs @ 12.44 hrs,  Volume= 1.133 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Pond 1P: CB_1-2

Inflow Area = 0.197 ac, 48.07% Impervious,  Inflow Depth > 2.63"    for  10-year event
Inflow = 0.57 cfs @ 12.13 hrs,  Volume= 0.043 af
Outflow = 0.57 cfs @ 12.13 hrs,  Volume= 0.043 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.57 cfs @ 12.13 hrs,  Volume= 0.043 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 311.85' @ 12.13 hrs
Flood Elev= 316.00'

Device Routing     Invert Outlet Devices
#1 Primary 311.50' 15.0"  Round Culvert   

L= 128.7'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 311.50' / 298.95'   S= 0.0975 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=0.56 cfs @ 12.13 hrs  HW=311.85'   (Free Discharge)
1=Culvert  (Inlet Controls 0.56 cfs @ 2.01 fps)
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Summary for Pond 2P: CB_3-4

Inflow Area = 0.503 ac, 50.95% Impervious,  Inflow Depth > 3.09"    for  10-year event
Inflow = 1.71 cfs @ 12.03 hrs,  Volume= 0.129 af
Outflow = 1.71 cfs @ 12.03 hrs,  Volume= 0.129 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.71 cfs @ 12.03 hrs,  Volume= 0.129 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 299.49' @ 12.03 hrs
Flood Elev= 303.30'

Device Routing     Invert Outlet Devices
#1 Primary 298.85' 15.0"  Round Culvert   

L= 131.1'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 298.85' / 286.60'   S= 0.0934 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=1.67 cfs @ 12.03 hrs  HW=299.48'   (Free Discharge)
1=Culvert  (Inlet Controls 1.67 cfs @ 2.70 fps)

Summary for Pond 3P: CB_5-6

Inflow Area = 1.070 ac, 42.21% Impervious,  Inflow Depth > 2.62"    for  10-year event
Inflow = 3.10 cfs @ 12.06 hrs,  Volume= 0.234 af
Outflow = 3.10 cfs @ 12.06 hrs,  Volume= 0.234 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.10 cfs @ 12.06 hrs,  Volume= 0.234 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 287.41' @ 12.06 hrs
Flood Elev= 291.00'

Device Routing     Invert Outlet Devices
#1 Primary 286.50' 15.0"  Round Culvert   

L= 168.9'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 286.50' / 272.60'   S= 0.0823 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=3.04 cfs @ 12.06 hrs  HW=287.40'   (Free Discharge)
1=Culvert  (Inlet Controls 3.04 cfs @ 3.23 fps)

Summary for Pond 4P: CB_7-8

Inflow Area = 2.671 ac, 42.88% Impervious,  Inflow Depth > 2.42"    for  10-year event
Inflow = 8.12 cfs @ 12.04 hrs,  Volume= 0.539 af
Outflow = 8.12 cfs @ 12.04 hrs,  Volume= 0.539 af,  Atten= 0%,  Lag= 0.0 min
Primary = 8.12 cfs @ 12.04 hrs,  Volume= 0.539 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Peak Elev= 275.01' @ 12.04 hrs
Flood Elev= 277.00'

Device Routing     Invert Outlet Devices
#1 Primary 272.50' 15.0"  Round Culvert   

L= 128.2'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 272.50' / 263.70'   S= 0.0686 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=7.98 cfs @ 12.04 hrs  HW=274.95'   (Free Discharge)
1=Culvert  (Inlet Controls 7.98 cfs @ 6.50 fps)

Summary for Pond 5P: CB-9

Inflow Area = 3.304 ac, 44.00% Impervious,  Inflow Depth > 2.46"    for  10-year event
Inflow = 10.35 cfs @ 12.04 hrs,  Volume= 0.678 af
Outflow = 10.35 cfs @ 12.04 hrs,  Volume= 0.678 af,  Atten= 0%,  Lag= 0.0 min
Primary = 10.35 cfs @ 12.04 hrs,  Volume= 0.678 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 267.28' @ 12.04 hrs
Flood Elev= 267.30'

Device Routing     Invert Outlet Devices
#1 Primary 263.60' 15.0"  Round Culvert   

L= 100.6'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 263.60' / 253.10'   S= 0.1044 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=10.08 cfs @ 12.04 hrs  HW=267.13'   (Free Discharge)
1=Culvert  (Inlet Controls 10.08 cfs @ 8.21 fps)

Summary for Pond 6P: CB_10-11

Inflow Area = 4.390 ac, 44.11% Impervious,  Inflow Depth > 2.46"    for  10-year event
Inflow = 13.80 cfs @ 12.05 hrs,  Volume= 0.901 af
Outflow = 13.80 cfs @ 12.05 hrs,  Volume= 0.901 af,  Atten= 0%,  Lag= 0.0 min
Primary = 13.80 cfs @ 12.05 hrs,  Volume= 0.901 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 256.38' @ 12.05 hrs
Flood Elev= 259.50'

Device Routing     Invert Outlet Devices
#1 Primary 253.00' 18.0"  Round Culvert   

L= 172.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 253.00' / 245.10'   S= 0.0459 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   
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Primary OutFlow  Max=13.63 cfs @ 12.05 hrs  HW=256.31'   (Free Discharge)
1=Culvert  (Inlet Controls 13.63 cfs @ 7.71 fps)

Summary for Pond 7P: CB_12-13

Inflow Area = 4.689 ac, 47.32% Impervious,  Inflow Depth > 2.58"    for  10-year event
Inflow = 15.29 cfs @ 12.04 hrs,  Volume= 1.009 af
Outflow = 15.29 cfs @ 12.04 hrs,  Volume= 1.009 af,  Atten= 0%,  Lag= 0.0 min
Primary = 15.29 cfs @ 12.04 hrs,  Volume= 1.009 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 248.97' @ 12.04 hrs
Flood Elev= 249.60'

Device Routing     Invert Outlet Devices
#1 Primary 245.00' 18.0"  Round Culvert   L= 36.0'   CPP, square edge headwall,  Ke= 0.500   

Inlet / Outlet Invert= 245.00' / 244.00'   S= 0.0278 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   

Primary OutFlow  Max=14.99 cfs @ 12.04 hrs  HW=248.85'   (Free Discharge)
1=Culvert  (Inlet Controls 14.99 cfs @ 8.48 fps)

Summary for Pond 10P: Stormwater Basin

Inflow Area = 5.461 ac, 40.63% Impervious,  Inflow Depth > 2.37"    for  10-year event
Inflow = 15.46 cfs @ 12.04 hrs,  Volume= 1.077 af
Outflow = 3.98 cfs @ 12.46 hrs,  Volume= 0.989 af,  Atten= 74%,  Lag= 24.9 min
Discarded = 0.82 cfs @ 12.46 hrs,  Volume= 0.547 af
Primary = 3.17 cfs @ 12.46 hrs,  Volume= 0.441 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 244.81' @ 12.46 hrs   Surf.Area= 7,835 sf   Storage= 17,356 cf

Plug-Flow detention time= 95.5 min calculated for 0.989 af (92% of inflow)
Center-of-Mass det. time= 67.3 min ( 854.9 - 787.6 )

Volume Invert Avail.Storage Storage Description
#1 242.00' 46,796 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

242.00 4,270 0 0
244.00 7,051 11,321 11,321
246.00 8,985 16,036 27,357
248.00 10,454 19,439 46,796
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Device Routing     Invert Outlet Devices
#1 Primary 242.50' 15.0"  Round Culvert   

L= 100.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 242.50' / 242.00'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

#2 Device 1 243.00' 4.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 243.50' 6.0" Vert. Orifice/Grate    C= 0.600   
#4 Device 1 244.00' 10.0" Vert. Orifice/Grate    C= 0.600   
#5 Device 1 246.50' 36.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#6 Secondary 247.00' 18.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  2.85  
3.07  3.20  3.32   

#7 Discarded 242.00' 4.500 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.82 cfs @ 12.46 hrs  HW=244.81'   (Free Discharge)
7=Exfiltration  (Exfiltration Controls 0.82 cfs)

Primary OutFlow  Max=3.17 cfs @ 12.46 hrs  HW=244.81'   (Free Discharge)
1=Culvert  (Passes 3.17 cfs of 6.59 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.54 cfs @ 6.17 fps)
3=Orifice/Grate  (Orifice Controls 0.97 cfs @ 4.96 fps)
4=Orifice/Grate  (Orifice Controls 1.66 cfs @ 3.06 fps)
5=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=242.00'   (Free Discharge)
6=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Link 1L: Wetlands Drainage

Inflow Area = 5.540 ac, 1.13% Impervious,  Inflow Depth > 1.50"    for  10-year event
Inflow = 6.89 cfs @ 12.44 hrs,  Volume= 0.691 af
Primary = 6.89 cfs @ 12.44 hrs,  Volume= 0.691 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

10-year Outflow Imported from Proposed Wetlands Drainage~Reach 2R.hce
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=8,570 sf   48.07% Impervious   Runoff Depth>3.48"Subcatchment 1S: Drainage Area 1
   Flow Length=111'   Slope=0.0710 '/'   Tc=9.1 min   CN=79   Runoff=0.76 cfs  0.057 af

Runoff Area=13,320 sf   52.80% Impervious   Runoff Depth>4.32"Subcatchment 2S: Drainage Area 2
   Flow Length=125'   Slope=0.0100 '/'   Tc=1.0 min   CN=87   Runoff=1.77 cfs  0.110 af

Runoff Area=24,738 sf   34.48% Impervious   Runoff Depth>3.00"Subcatchment 3S: Drainage Area 3
   Flow Length=265'   Tc=5.7 min   CN=74   Runoff=2.12 cfs  0.142 af

Runoff Area=69,700 sf   43.33% Impervious   Runoff Depth>3.10"Subcatchment 4S: Drainage Area 4
   Flow Length=130'   Slope=0.0100 '/'   Tc=1.9 min   CN=75   Runoff=6.84 cfs  0.414 af

Runoff Area=27,597 sf   48.74% Impervious   Runoff Depth>3.49"Subcatchment 5S: Drainage Area 5
   Flow Length=180'   Slope=0.0500 '/'   Tc=1.3 min   CN=79   Runoff=3.03 cfs  0.184 af

Runoff Area=47,315 sf   44.44% Impervious   Runoff Depth>3.29"Subcatchment 6S: Drainage Area 6
   Flow Length=180'   Slope=0.0500 '/'   Tc=3.9 min   CN=77   Runoff=4.73 cfs  0.298 af

Runoff Area=13,011 sf   94.50% Impervious   Runoff Depth>5.30"Subcatchment 7S: Drainage Area 7
   Flow Length=175'   Slope=0.0580 '/'   Tc=1.2 min   CN=97   Runoff=1.95 cfs  0.132 af

Runoff Area=33,644 sf   0.00% Impervious   Runoff Depth>1.62"Subcatchment 8S: Overland to Swales
   Flow Length=130'   Slope=0.1240 '/'   Tc=8.3 min   CN=58   Runoff=1.35 cfs  0.104 af

Avg. Flow Depth=0.13'   Max Vel=2.47 fps   Inflow=1.35 cfs  0.104 afReach 3R: Riprap Swale
n=0.045   L=210.0'   S=0.0952 '/'   Capacity=48.58 cfs   Outflow=1.30 cfs  0.104 af

Avg. Flow Depth=0.14'   Max Vel=2.23 fps   Inflow=1.30 cfs  0.104 afReach 4R: Grass swale to basin
n=0.035   L=205.0'   S=0.0439 '/'   Capacity=42.41 cfs   Outflow=1.26 cfs  0.104 af

   Inflow=15.11 cfs  1.731 afReach 9R: Peak off Site
   Outflow=15.11 cfs  1.731 af

Peak Elev=311.91'   Inflow=0.76 cfs  0.057 afPond 1P: CB_1-2
15.0"  Round Culvert  n=0.012  L=128.7'  S=0.0975 '/'   Outflow=0.76 cfs  0.057 af

Peak Elev=299.58'   Inflow=2.19 cfs  0.167 afPond 2P: CB_3-4
15.0"  Round Culvert  n=0.012  L=131.1'  S=0.0934 '/'   Outflow=2.19 cfs  0.167 af

Peak Elev=287.60'   Inflow=4.09 cfs  0.309 afPond 3P: CB_5-6
15.0"  Round Culvert  n=0.012  L=168.9'  S=0.0823 '/'   Outflow=4.09 cfs  0.309 af

Peak Elev=276.49'   Inflow=10.85 cfs  0.723 afPond 4P: CB_7-8
15.0"  Round Culvert  n=0.012  L=128.2'  S=0.0686 '/'   Outflow=10.85 cfs  0.723 af

Peak Elev=269.65'   Inflow=13.79 cfs  0.908 afPond 5P: CB-9
15.0"  Round Culvert  n=0.012  L=100.6'  S=0.1044 '/'   Outflow=13.79 cfs  0.908 af
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Peak Elev=258.42'   Inflow=18.39 cfs  1.206 afPond 6P: CB_10-11
18.0"  Round Culvert  n=0.012  L=172.0'  S=0.0459 '/'   Outflow=18.39 cfs  1.206 af

Peak Elev=251.37'   Inflow=20.20 cfs  1.338 afPond 7P: CB_12-13
18.0"  Round Culvert  n=0.012  L=36.0'  S=0.0278 '/'   Outflow=20.20 cfs  1.338 af

Peak Elev=245.52'  Storage=23,126 cf   Inflow=20.63 cfs  1.441 afPond 10P: Stormwater Basin
   Discarded=0.89 cfs  0.597 af   Primary=4.65 cfs  0.731 af   Secondary=0.00 cfs  0.000 af   Outflow=5.54 cfs  1.328 af

25-year Outflow  Imported from  Proposed Wetlands Drainage~Reach 2R.hce   Inflow=10.47 cfs  1.000 afLink 1L: 
Area= 5.540 ac  1.13% Imperv.   Primary=10.47 cfs  1.000 af

Total Runoff Area = 5.461 ac   Runoff Volume = 1.442 af   Average Runoff Depth = 3.17"
59.37% Pervious = 3.242 ac     40.63% Impervious = 2.219 ac
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Summary for Subcatchment 1S: Drainage Area 1

Runoff = 0.76 cfs @ 12.13 hrs,  Volume= 0.057 af,  Depth> 3.48"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=6.05"

Area (sf) CN Description
4,120 98 Paved parking, HSG B
4,450 61 >75% Grass cover, Good, HSG B
8,570 79 Weighted Average
4,450 51.93% Pervious Area
4,120 48.07% Impervious Area

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

9.1 111 0.0710 0.20 Sheet Flow, Tc-1
Grass: Dense   n= 0.240   P2= 3.37"

Summary for Subcatchment 2S: Drainage Area 2

Runoff = 1.77 cfs @ 12.01 hrs,  Volume= 0.110 af,  Depth> 4.32"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=6.05"

Area (sf) CN Description
* 6,287 74 >75% Grass cover, Good, HSG B/D
* 7,033 98 Roof/pavement

13,320 87 Weighted Average
6,287 47.20% Pervious Area
7,033 52.80% Impervious Area

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

1.0 125 0.0100 2.03 Shallow Concentrated Flow, Tc-2
Paved   Kv= 20.3 fps

Summary for Subcatchment 3S: Drainage Area 3

Runoff = 2.12 cfs @ 12.09 hrs,  Volume= 0.142 af,  Depth> 3.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=6.05"
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Area (sf) CN Description
* 8,529 98 Paved parking/roof

16,209 61 >75% Grass cover, Good, HSG B
24,738 74 Weighted Average
16,209 65.52% Pervious Area
8,529 34.48% Impervious Area

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

5.0 105 0.1100 0.35 Sheet Flow, Tc-4a
Grass: Short   n= 0.150   P2= 3.37"

0.7 160 0.0310 3.57 Shallow Concentrated Flow, Tc-4b
Paved   Kv= 20.3 fps

5.7 265 Total

Summary for Subcatchment 4S: Drainage Area 4

Runoff = 6.84 cfs @ 12.04 hrs,  Volume= 0.414 af,  Depth> 3.10"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=6.05"

Area (sf) CN Description
* 30,200 98 Paved parking & roof HSG A

20,000 61 >75% Grass cover, Good, HSG B
19,500 55 Woods, Good, HSG B
69,700 75 Weighted Average
39,500 56.67% Pervious Area
30,200 43.33% Impervious Area

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

1.9 130 0.0100 1.13 Sheet Flow, Tc-3
Smooth surfaces   n= 0.011   P2= 3.37"

Summary for Subcatchment 5S: Drainage Area 5

Runoff = 3.03 cfs @ 12.02 hrs,  Volume= 0.184 af,  Depth> 3.49"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=6.05"

Area (sf) CN Description
* 13,450 98 Paved surfaces & roof

14,147 61 >75% Grass cover, Good, HSG B
27,597 79 Weighted Average
14,147 51.26% Pervious Area
13,450 48.74% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.3 180 0.0500 2.29 Sheet Flow, Tc-5
Smooth surfaces   n= 0.011   P2= 3.37"

Summary for Subcatchment 6S: Drainage Area 6

Runoff = 4.73 cfs @ 12.06 hrs,  Volume= 0.298 af,  Depth> 3.29"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=6.05"

Area (sf) CN Description
* 21,025 98 Pavement/Roofs, HSG B

22,990 61 >75% Grass cover, Good, HSG B
3,300 55 Woods, Good, HSG B

47,315 77 Weighted Average
26,290 55.56% Pervious Area
21,025 44.44% Impervious Area

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

3.9 180 0.0500 0.76 Lag/CN Method, Tc-6

Summary for Subcatchment 7S: Drainage Area 7

Runoff = 1.95 cfs @ 12.02 hrs,  Volume= 0.132 af,  Depth> 5.30"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=6.05"

Area (sf) CN Description
* 12,295 98 Roof & Pavement
* 716 74 >75% Grass cover, Good, HSG B/D

13,011 97 Weighted Average
716 5.50% Pervious Area

12,295 94.50% Impervious Area

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

1.2 175 0.0580 2.42 Sheet Flow, Tc-7
Smooth surfaces   n= 0.011   P2= 3.37"
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Summary for Subcatchment 8S: Overland to Swales

Runoff = 1.35 cfs @ 12.13 hrs,  Volume= 0.104 af,  Depth> 1.62"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=6.05"

Area (sf) CN Description
* 33,644 58 >75% Grass cover, Good, HSG B

33,644 100.00% Pervious Area

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

8.3 130 0.1240 0.26 Sheet Flow, Tc-8
Grass: Dense   n= 0.240   P2= 3.37"

Summary for Reach 3R: Riprap Swale

Inflow Area = 0.772 ac, 0.00% Impervious,  Inflow Depth > 1.62"    for  25-year event
Inflow = 1.35 cfs @ 12.13 hrs,  Volume= 0.104 af
Outflow = 1.30 cfs @ 12.18 hrs,  Volume= 0.104 af,  Atten= 4%,  Lag= 2.6 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.47 fps,  Min. Travel Time= 1.4 min
Avg. Velocity = 0.92 fps,  Avg. Travel Time= 3.8 min

Peak Storage= 115 cf @ 12.15 hrs
Average Depth at Peak Storage= 0.13'
Bank-Full Depth= 1.00'  Flow Area= 6.0 sf,  Capacity= 48.58 cfs

4.00'  x  1.00'  deep channel,  n= 0.045
Side Slope Z-value= 2.0 '/'   Top Width= 8.00'
Length= 210.0'   Slope= 0.0952 '/'
Inlet Invert= 276.00',  Outlet Invert= 256.00'

‡

Summary for Reach 4R: Grass swale to basin

Inflow Area = 0.772 ac, 0.00% Impervious,  Inflow Depth > 1.62"    for  25-year event
Inflow = 1.30 cfs @ 12.18 hrs,  Volume= 0.104 af
Outflow = 1.26 cfs @ 12.22 hrs,  Volume= 0.104 af,  Atten= 3%,  Lag= 2.9 min
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Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.23 fps,  Min. Travel Time= 1.5 min
Avg. Velocity = 0.84 fps,  Avg. Travel Time= 4.1 min

Peak Storage= 119 cf @ 12.20 hrs
Average Depth at Peak Storage= 0.14'
Bank-Full Depth= 1.00'  Flow Area= 6.0 sf,  Capacity= 42.41 cfs

4.00'  x  1.00'  deep channel,  n= 0.035
Side Slope Z-value= 2.0 '/'   Top Width= 8.00'
Length= 205.0'   Slope= 0.0439 '/'
Inlet Invert= 256.00',  Outlet Invert= 247.00'

‡

Summary for Reach 9R: Peak off Site

Inflow Area = 11.002 ac, 20.74% Impervious,  Inflow Depth > 1.89"    for  25-year event
Inflow = 15.11 cfs @ 12.41 hrs,  Volume= 1.731 af
Outflow = 15.11 cfs @ 12.41 hrs,  Volume= 1.731 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Pond 1P: CB_1-2

Inflow Area = 0.197 ac, 48.07% Impervious,  Inflow Depth > 3.48"    for  25-year event
Inflow = 0.76 cfs @ 12.13 hrs,  Volume= 0.057 af
Outflow = 0.76 cfs @ 12.13 hrs,  Volume= 0.057 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.76 cfs @ 12.13 hrs,  Volume= 0.057 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 311.91' @ 12.13 hrs
Flood Elev= 316.00'

Device Routing     Invert Outlet Devices
#1 Primary 311.50' 15.0"  Round Culvert   

L= 128.7'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 311.50' / 298.95'   S= 0.0975 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=0.74 cfs @ 12.13 hrs  HW=311.90'   (Free Discharge)
1=Culvert  (Inlet Controls 0.74 cfs @ 2.16 fps)
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Summary for Pond 2P: CB_3-4

Inflow Area = 0.503 ac, 50.95% Impervious,  Inflow Depth > 3.99"    for  25-year event
Inflow = 2.19 cfs @ 12.03 hrs,  Volume= 0.167 af
Outflow = 2.19 cfs @ 12.03 hrs,  Volume= 0.167 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.19 cfs @ 12.03 hrs,  Volume= 0.167 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 299.58' @ 12.03 hrs
Flood Elev= 303.30'

Device Routing     Invert Outlet Devices
#1 Primary 298.85' 15.0"  Round Culvert   

L= 131.1'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 298.85' / 286.60'   S= 0.0934 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=2.13 cfs @ 12.03 hrs  HW=299.57'   (Free Discharge)
1=Culvert  (Inlet Controls 2.13 cfs @ 2.90 fps)

Summary for Pond 3P: CB_5-6

Inflow Area = 1.070 ac, 42.21% Impervious,  Inflow Depth > 3.47"    for  25-year event
Inflow = 4.09 cfs @ 12.06 hrs,  Volume= 0.309 af
Outflow = 4.09 cfs @ 12.06 hrs,  Volume= 0.309 af,  Atten= 0%,  Lag= 0.0 min
Primary = 4.09 cfs @ 12.06 hrs,  Volume= 0.309 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 287.60' @ 12.06 hrs
Flood Elev= 291.00'

Device Routing     Invert Outlet Devices
#1 Primary 286.50' 15.0"  Round Culvert   

L= 168.9'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 286.50' / 272.60'   S= 0.0823 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=4.02 cfs @ 12.06 hrs  HW=287.59'   (Free Discharge)
1=Culvert  (Inlet Controls 4.02 cfs @ 3.55 fps)

Summary for Pond 4P: CB_7-8

Inflow Area = 2.671 ac, 42.88% Impervious,  Inflow Depth > 3.25"    for  25-year event
Inflow = 10.85 cfs @ 12.04 hrs,  Volume= 0.723 af
Outflow = 10.85 cfs @ 12.04 hrs,  Volume= 0.723 af,  Atten= 0%,  Lag= 0.0 min
Primary = 10.85 cfs @ 12.04 hrs,  Volume= 0.723 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Peak Elev= 276.49' @ 12.04 hrs
Flood Elev= 277.00'

Device Routing     Invert Outlet Devices
#1 Primary 272.50' 15.0"  Round Culvert   

L= 128.2'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 272.50' / 263.70'   S= 0.0686 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=10.64 cfs @ 12.04 hrs  HW=276.37'   (Free Discharge)
1=Culvert  (Inlet Controls 10.64 cfs @ 8.67 fps)

Summary for Pond 5P: CB-9

Inflow Area = 3.304 ac, 44.00% Impervious,  Inflow Depth > 3.30"    for  25-year event
Inflow = 13.79 cfs @ 12.04 hrs,  Volume= 0.908 af
Outflow = 13.79 cfs @ 12.04 hrs,  Volume= 0.908 af,  Atten= 0%,  Lag= 0.0 min
Primary = 13.79 cfs @ 12.04 hrs,  Volume= 0.908 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 269.65' @ 12.04 hrs
Flood Elev= 267.30'

Device Routing     Invert Outlet Devices
#1 Primary 263.60' 15.0"  Round Culvert   

L= 100.6'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 263.60' / 253.10'   S= 0.1044 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=13.40 cfs @ 12.04 hrs  HW=269.37'   (Free Discharge)
1=Culvert  (Inlet Controls 13.40 cfs @ 10.92 fps)

Summary for Pond 6P: CB_10-11

Inflow Area = 4.390 ac, 44.11% Impervious,  Inflow Depth > 3.30"    for  25-year event
Inflow = 18.39 cfs @ 12.04 hrs,  Volume= 1.206 af
Outflow = 18.39 cfs @ 12.04 hrs,  Volume= 1.206 af,  Atten= 0%,  Lag= 0.0 min
Primary = 18.39 cfs @ 12.04 hrs,  Volume= 1.206 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 258.42' @ 12.05 hrs
Flood Elev= 259.50'

Device Routing     Invert Outlet Devices
#1 Primary 253.00' 18.0"  Round Culvert   

L= 172.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 253.00' / 245.10'   S= 0.0459 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   
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Primary OutFlow  Max=18.11 cfs @ 12.04 hrs  HW=258.28'   (Free Discharge)
1=Culvert  (Inlet Controls 18.11 cfs @ 10.25 fps)

Summary for Pond 7P: CB_12-13

Inflow Area = 4.689 ac, 47.32% Impervious,  Inflow Depth > 3.42"    for  25-year event
Inflow = 20.20 cfs @ 12.04 hrs,  Volume= 1.338 af
Outflow = 20.20 cfs @ 12.04 hrs,  Volume= 1.338 af,  Atten= 0%,  Lag= 0.0 min
Primary = 20.20 cfs @ 12.04 hrs,  Volume= 1.338 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 251.37' @ 12.04 hrs
Flood Elev= 249.60'

Device Routing     Invert Outlet Devices
#1 Primary 245.00' 18.0"  Round Culvert   L= 36.0'   CPP, square edge headwall,  Ke= 0.500   

Inlet / Outlet Invert= 245.00' / 244.00'   S= 0.0278 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   

Primary OutFlow  Max=19.77 cfs @ 12.04 hrs  HW=251.15'   (Free Discharge)
1=Culvert  (Inlet Controls 19.77 cfs @ 11.19 fps)

Summary for Pond 10P: Stormwater Basin

Inflow Area = 5.461 ac, 40.63% Impervious,  Inflow Depth > 3.17"    for  25-year event
Inflow = 20.63 cfs @ 12.04 hrs,  Volume= 1.441 af
Outflow = 5.54 cfs @ 12.44 hrs,  Volume= 1.328 af,  Atten= 73%,  Lag= 23.9 min
Discarded = 0.89 cfs @ 12.44 hrs,  Volume= 0.597 af
Primary = 4.65 cfs @ 12.44 hrs,  Volume= 0.731 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 245.52' @ 12.44 hrs   Surf.Area= 8,518 sf   Storage= 23,126 cf

Plug-Flow detention time= 85.6 min calculated for 1.324 af (92% of inflow)
Center-of-Mass det. time= 58.6 min ( 840.7 - 782.1 )

Volume Invert Avail.Storage Storage Description
#1 242.00' 46,796 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

242.00 4,270 0 0
244.00 7,051 11,321 11,321
246.00 8,985 16,036 27,357
248.00 10,454 19,439 46,796
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Device Routing     Invert Outlet Devices
#1 Primary 242.50' 15.0"  Round Culvert   

L= 100.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 242.50' / 242.00'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

#2 Device 1 243.00' 4.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 243.50' 6.0" Vert. Orifice/Grate    C= 0.600   
#4 Device 1 244.00' 10.0" Vert. Orifice/Grate    C= 0.600   
#5 Device 1 246.50' 36.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#6 Secondary 247.00' 18.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  2.85  
3.07  3.20  3.32   

#7 Discarded 242.00' 4.500 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.89 cfs @ 12.44 hrs  HW=245.52'   (Free Discharge)
7=Exfiltration  (Exfiltration Controls 0.89 cfs)

Primary OutFlow  Max=4.65 cfs @ 12.44 hrs  HW=245.52'   (Free Discharge)
1=Culvert  (Passes 4.65 cfs of 7.94 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.64 cfs @ 7.38 fps)
3=Orifice/Grate  (Orifice Controls 1.26 cfs @ 6.40 fps)
4=Orifice/Grate  (Orifice Controls 2.75 cfs @ 5.05 fps)
5=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=242.00'   (Free Discharge)
6=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Link 1L: Wetlands Drainage

Inflow Area = 5.540 ac, 1.13% Impervious,  Inflow Depth > 2.17"    for  25-year event
Inflow = 10.47 cfs @ 12.40 hrs,  Volume= 1.000 af
Primary = 10.47 cfs @ 12.40 hrs,  Volume= 1.000 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

25-year Outflow Imported from Proposed Wetlands Drainage~Reach 2R.hce
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=8,570 sf   48.07% Impervious   Runoff Depth>4.17"Subcatchment 1S: Drainage Area 1
   Flow Length=111'   Slope=0.0710 '/'   Tc=9.1 min   CN=79   Runoff=0.90 cfs  0.068 af

Runoff Area=13,320 sf   52.80% Impervious   Runoff Depth>5.05"Subcatchment 2S: Drainage Area 2
   Flow Length=125'   Slope=0.0100 '/'   Tc=1.0 min   CN=87   Runoff=2.05 cfs  0.129 af

Runoff Area=24,738 sf   34.48% Impervious   Runoff Depth>3.65"Subcatchment 3S: Drainage Area 3
   Flow Length=265'   Tc=5.7 min   CN=74   Runoff=2.57 cfs  0.173 af

Runoff Area=69,700 sf   43.33% Impervious   Runoff Depth>3.76"Subcatchment 4S: Drainage Area 4
   Flow Length=130'   Slope=0.0100 '/'   Tc=1.9 min   CN=75   Runoff=8.25 cfs  0.501 af

Runoff Area=27,597 sf   48.74% Impervious   Runoff Depth>4.18"Subcatchment 5S: Drainage Area 5
   Flow Length=180'   Slope=0.0500 '/'   Tc=1.3 min   CN=79   Runoff=3.61 cfs  0.221 af

Runoff Area=47,315 sf   44.44% Impervious   Runoff Depth>3.97"Subcatchment 6S: Drainage Area 6
   Flow Length=180'   Slope=0.0500 '/'   Tc=3.9 min   CN=77   Runoff=5.67 cfs  0.359 af

Runoff Area=13,011 sf   94.50% Impervious   Runoff Depth>6.03"Subcatchment 7S: Drainage Area 7
   Flow Length=175'   Slope=0.0580 '/'   Tc=1.2 min   CN=97   Runoff=2.21 cfs  0.150 af

Runoff Area=33,644 sf   0.00% Impervious   Runoff Depth>2.11"Subcatchment 8S: Overland to Swales
   Flow Length=130'   Slope=0.1240 '/'   Tc=8.3 min   CN=58   Runoff=1.79 cfs  0.136 af

Avg. Flow Depth=0.15'   Max Vel=2.75 fps   Inflow=1.79 cfs  0.136 afReach 3R: Riprap Swale
n=0.045   L=210.0'   S=0.0952 '/'   Capacity=48.58 cfs   Outflow=1.74 cfs  0.135 af

Avg. Flow Depth=0.16'   Max Vel=2.47 fps   Inflow=1.74 cfs  0.135 afReach 4R: Grass swale to basin
n=0.035   L=205.0'   S=0.0439 '/'   Capacity=42.41 cfs   Outflow=1.69 cfs  0.135 af

   Inflow=18.90 cfs  2.232 afReach 9R: Peak off Site
   Outflow=18.90 cfs  2.232 af

Peak Elev=311.95'   Inflow=0.90 cfs  0.068 afPond 1P: CB_1-2
15.0"  Round Culvert  n=0.012  L=128.7'  S=0.0975 '/'   Outflow=0.90 cfs  0.068 af

Peak Elev=299.66'   Inflow=2.55 cfs  0.197 afPond 2P: CB_3-4
15.0"  Round Culvert  n=0.012  L=131.1'  S=0.0934 '/'   Outflow=2.55 cfs  0.197 af

Peak Elev=287.80'   Inflow=4.88 cfs  0.370 afPond 3P: CB_5-6
15.0"  Round Culvert  n=0.012  L=168.9'  S=0.0823 '/'   Outflow=4.88 cfs  0.370 af

Peak Elev=277.97'   Inflow=13.02 cfs  0.871 afPond 4P: CB_7-8
15.0"  Round Culvert  n=0.012  L=128.2'  S=0.0686 '/'   Outflow=13.02 cfs  0.871 af

Peak Elev=272.00'   Inflow=16.51 cfs  1.092 afPond 5P: CB-9
15.0"  Round Culvert  n=0.012  L=100.6'  S=0.1044 '/'   Outflow=16.51 cfs  1.092 af
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Peak Elev=260.44'   Inflow=22.02 cfs  1.451 afPond 6P: CB_10-11
18.0"  Round Culvert  n=0.012  L=172.0'  S=0.0459 '/'   Outflow=22.02 cfs  1.451 af

Peak Elev=253.74'   Inflow=24.08 cfs  1.601 afPond 7P: CB_12-13
18.0"  Round Culvert  n=0.012  L=36.0'  S=0.0278 '/'   Outflow=24.08 cfs  1.601 af

Peak Elev=246.10'  Storage=28,287 cf   Inflow=24.74 cfs  1.736 afPond 10P: Stormwater Basin
   Discarded=0.94 cfs  0.633 af   Primary=5.58 cfs  0.974 af   Secondary=0.00 cfs  0.000 af   Outflow=6.52 cfs  1.608 af

50-year Outflow  Imported from  Proposed Wetlands Drainage~Reach 2R.hce   Inflow=13.34 cfs  1.257 afLink 1L: 
Area= 5.540 ac  1.13% Imperv.   Primary=13.34 cfs  1.257 af

Total Runoff Area = 5.461 ac   Runoff Volume = 1.737 af   Average Runoff Depth = 3.82"
59.37% Pervious = 3.242 ac     40.63% Impervious = 2.219 ac
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Summary for Subcatchment 1S: Drainage Area 1

Runoff = 0.90 cfs @ 12.13 hrs,  Volume= 0.068 af,  Depth> 4.17"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-year Rainfall=6.85"

Area (sf) CN Description
4,120 98 Paved parking, HSG B
4,450 61 >75% Grass cover, Good, HSG B
8,570 79 Weighted Average
4,450 51.93% Pervious Area
4,120 48.07% Impervious Area

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

9.1 111 0.0710 0.20 Sheet Flow, Tc-1
Grass: Dense   n= 0.240   P2= 3.37"

Summary for Subcatchment 2S: Drainage Area 2

Runoff = 2.05 cfs @ 12.01 hrs,  Volume= 0.129 af,  Depth> 5.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-year Rainfall=6.85"

Area (sf) CN Description
* 6,287 74 >75% Grass cover, Good, HSG B/D
* 7,033 98 Roof/pavement

13,320 87 Weighted Average
6,287 47.20% Pervious Area
7,033 52.80% Impervious Area

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

1.0 125 0.0100 2.03 Shallow Concentrated Flow, Tc-2
Paved   Kv= 20.3 fps

Summary for Subcatchment 3S: Drainage Area 3

Runoff = 2.57 cfs @ 12.09 hrs,  Volume= 0.173 af,  Depth> 3.65"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-year Rainfall=6.85"
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Area (sf) CN Description
* 8,529 98 Paved parking/roof

16,209 61 >75% Grass cover, Good, HSG B
24,738 74 Weighted Average
16,209 65.52% Pervious Area
8,529 34.48% Impervious Area

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

5.0 105 0.1100 0.35 Sheet Flow, Tc-4a
Grass: Short   n= 0.150   P2= 3.37"

0.7 160 0.0310 3.57 Shallow Concentrated Flow, Tc-4b
Paved   Kv= 20.3 fps

5.7 265 Total

Summary for Subcatchment 4S: Drainage Area 4

Runoff = 8.25 cfs @ 12.04 hrs,  Volume= 0.501 af,  Depth> 3.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-year Rainfall=6.85"

Area (sf) CN Description
* 30,200 98 Paved parking & roof HSG A

20,000 61 >75% Grass cover, Good, HSG B
19,500 55 Woods, Good, HSG B
69,700 75 Weighted Average
39,500 56.67% Pervious Area
30,200 43.33% Impervious Area

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

1.9 130 0.0100 1.13 Sheet Flow, Tc-3
Smooth surfaces   n= 0.011   P2= 3.37"

Summary for Subcatchment 5S: Drainage Area 5

Runoff = 3.61 cfs @ 12.02 hrs,  Volume= 0.221 af,  Depth> 4.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-year Rainfall=6.85"

Area (sf) CN Description
* 13,450 98 Paved surfaces & roof

14,147 61 >75% Grass cover, Good, HSG B
27,597 79 Weighted Average
14,147 51.26% Pervious Area
13,450 48.74% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.3 180 0.0500 2.29 Sheet Flow, Tc-5
Smooth surfaces   n= 0.011   P2= 3.37"

Summary for Subcatchment 6S: Drainage Area 6

Runoff = 5.67 cfs @ 12.06 hrs,  Volume= 0.359 af,  Depth> 3.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-year Rainfall=6.85"

Area (sf) CN Description
* 21,025 98 Pavement/Roofs, HSG B

22,990 61 >75% Grass cover, Good, HSG B
3,300 55 Woods, Good, HSG B

47,315 77 Weighted Average
26,290 55.56% Pervious Area
21,025 44.44% Impervious Area

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

3.9 180 0.0500 0.76 Lag/CN Method, Tc-6

Summary for Subcatchment 7S: Drainage Area 7

Runoff = 2.21 cfs @ 12.02 hrs,  Volume= 0.150 af,  Depth> 6.03"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-year Rainfall=6.85"

Area (sf) CN Description
* 12,295 98 Roof & Pavement
* 716 74 >75% Grass cover, Good, HSG B/D

13,011 97 Weighted Average
716 5.50% Pervious Area

12,295 94.50% Impervious Area

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

1.2 175 0.0580 2.42 Sheet Flow, Tc-7
Smooth surfaces   n= 0.011   P2= 3.37"
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Summary for Subcatchment 8S: Overland to Swales

Runoff = 1.79 cfs @ 12.13 hrs,  Volume= 0.136 af,  Depth> 2.11"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-year Rainfall=6.85"

Area (sf) CN Description
* 33,644 58 >75% Grass cover, Good, HSG B

33,644 100.00% Pervious Area

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

8.3 130 0.1240 0.26 Sheet Flow, Tc-8
Grass: Dense   n= 0.240   P2= 3.37"

Summary for Reach 3R: Riprap Swale

Inflow Area = 0.772 ac, 0.00% Impervious,  Inflow Depth > 2.11"    for  50-year event
Inflow = 1.79 cfs @ 12.13 hrs,  Volume= 0.136 af
Outflow = 1.74 cfs @ 12.17 hrs,  Volume= 0.135 af,  Atten= 3%,  Lag= 2.4 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.75 fps,  Min. Travel Time= 1.3 min
Avg. Velocity = 0.98 fps,  Avg. Travel Time= 3.6 min

Peak Storage= 137 cf @ 12.15 hrs
Average Depth at Peak Storage= 0.15'
Bank-Full Depth= 1.00'  Flow Area= 6.0 sf,  Capacity= 48.58 cfs

4.00'  x  1.00'  deep channel,  n= 0.045
Side Slope Z-value= 2.0 '/'   Top Width= 8.00'
Length= 210.0'   Slope= 0.0952 '/'
Inlet Invert= 276.00',  Outlet Invert= 256.00'

‡

Summary for Reach 4R: Grass swale to basin

Inflow Area = 0.772 ac, 0.00% Impervious,  Inflow Depth > 2.10"    for  50-year event
Inflow = 1.74 cfs @ 12.17 hrs,  Volume= 0.135 af
Outflow = 1.69 cfs @ 12.21 hrs,  Volume= 0.135 af,  Atten= 3%,  Lag= 2.6 min
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Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.47 fps,  Min. Travel Time= 1.4 min
Avg. Velocity = 0.90 fps,  Avg. Travel Time= 3.8 min

Peak Storage= 142 cf @ 12.19 hrs
Average Depth at Peak Storage= 0.16'
Bank-Full Depth= 1.00'  Flow Area= 6.0 sf,  Capacity= 42.41 cfs

4.00'  x  1.00'  deep channel,  n= 0.035
Side Slope Z-value= 2.0 '/'   Top Width= 8.00'
Length= 205.0'   Slope= 0.0439 '/'
Inlet Invert= 256.00',  Outlet Invert= 247.00'

‡

Summary for Reach 9R: Peak off Site

Inflow Area = 11.002 ac, 20.74% Impervious,  Inflow Depth > 2.43"    for  50-year event
Inflow = 18.90 cfs @ 12.39 hrs,  Volume= 2.232 af
Outflow = 18.90 cfs @ 12.39 hrs,  Volume= 2.232 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Pond 1P: CB_1-2

Inflow Area = 0.197 ac, 48.07% Impervious,  Inflow Depth > 4.17"    for  50-year event
Inflow = 0.90 cfs @ 12.13 hrs,  Volume= 0.068 af
Outflow = 0.90 cfs @ 12.13 hrs,  Volume= 0.068 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.90 cfs @ 12.13 hrs,  Volume= 0.068 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 311.95' @ 12.13 hrs
Flood Elev= 316.00'

Device Routing     Invert Outlet Devices
#1 Primary 311.50' 15.0"  Round Culvert   

L= 128.7'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 311.50' / 298.95'   S= 0.0975 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=0.88 cfs @ 12.13 hrs  HW=311.94'   (Free Discharge)
1=Culvert  (Inlet Controls 0.88 cfs @ 2.26 fps)
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Summary for Pond 2P: CB_3-4

Inflow Area = 0.503 ac, 50.95% Impervious,  Inflow Depth > 4.70"    for  50-year event
Inflow = 2.55 cfs @ 12.03 hrs,  Volume= 0.197 af
Outflow = 2.55 cfs @ 12.03 hrs,  Volume= 0.197 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.55 cfs @ 12.03 hrs,  Volume= 0.197 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 299.66' @ 12.03 hrs
Flood Elev= 303.30'

Device Routing     Invert Outlet Devices
#1 Primary 298.85' 15.0"  Round Culvert   

L= 131.1'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 298.85' / 286.60'   S= 0.0934 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=2.49 cfs @ 12.03 hrs  HW=299.64'   (Free Discharge)
1=Culvert  (Inlet Controls 2.49 cfs @ 3.03 fps)

Summary for Pond 3P: CB_5-6

Inflow Area = 1.070 ac, 42.21% Impervious,  Inflow Depth > 4.15"    for  50-year event
Inflow = 4.88 cfs @ 12.06 hrs,  Volume= 0.370 af
Outflow = 4.88 cfs @ 12.06 hrs,  Volume= 0.370 af,  Atten= 0%,  Lag= 0.0 min
Primary = 4.88 cfs @ 12.06 hrs,  Volume= 0.370 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 287.80' @ 12.06 hrs
Flood Elev= 291.00'

Device Routing     Invert Outlet Devices
#1 Primary 286.50' 15.0"  Round Culvert   

L= 168.9'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 286.50' / 272.60'   S= 0.0823 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=4.78 cfs @ 12.06 hrs  HW=287.78'   (Free Discharge)
1=Culvert  (Inlet Controls 4.78 cfs @ 3.89 fps)

Summary for Pond 4P: CB_7-8

Inflow Area = 2.671 ac, 42.88% Impervious,  Inflow Depth > 3.91"    for  50-year event
Inflow = 13.02 cfs @ 12.04 hrs,  Volume= 0.871 af
Outflow = 13.02 cfs @ 12.04 hrs,  Volume= 0.871 af,  Atten= 0%,  Lag= 0.0 min
Primary = 13.02 cfs @ 12.04 hrs,  Volume= 0.871 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Peak Elev= 277.97' @ 12.04 hrs
Flood Elev= 277.00'

Device Routing     Invert Outlet Devices
#1 Primary 272.50' 15.0"  Round Culvert   

L= 128.2'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 272.50' / 263.70'   S= 0.0686 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=12.75 cfs @ 12.04 hrs  HW=277.78'   (Free Discharge)
1=Culvert  (Inlet Controls 12.75 cfs @ 10.39 fps)

Summary for Pond 5P: CB-9

Inflow Area = 3.304 ac, 44.00% Impervious,  Inflow Depth > 3.97"    for  50-year event
Inflow = 16.51 cfs @ 12.04 hrs,  Volume= 1.092 af
Outflow = 16.51 cfs @ 12.04 hrs,  Volume= 1.092 af,  Atten= 0%,  Lag= 0.0 min
Primary = 16.51 cfs @ 12.04 hrs,  Volume= 1.092 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 272.00' @ 12.04 hrs
Flood Elev= 267.30'

Device Routing     Invert Outlet Devices
#1 Primary 263.60' 15.0"  Round Culvert   

L= 100.6'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 263.60' / 253.10'   S= 0.1044 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=16.03 cfs @ 12.04 hrs  HW=271.58'   (Free Discharge)
1=Culvert  (Inlet Controls 16.03 cfs @ 13.06 fps)

Summary for Pond 6P: CB_10-11

Inflow Area = 4.390 ac, 44.11% Impervious,  Inflow Depth > 3.97"    for  50-year event
Inflow = 22.02 cfs @ 12.04 hrs,  Volume= 1.451 af
Outflow = 22.02 cfs @ 12.04 hrs,  Volume= 1.451 af,  Atten= 0%,  Lag= 0.0 min
Primary = 22.02 cfs @ 12.04 hrs,  Volume= 1.451 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 260.44' @ 12.04 hrs
Flood Elev= 259.50'

Device Routing     Invert Outlet Devices
#1 Primary 253.00' 18.0"  Round Culvert   

L= 172.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 253.00' / 245.10'   S= 0.0459 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   
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Primary OutFlow  Max=21.66 cfs @ 12.04 hrs  HW=260.23'   (Free Discharge)
1=Culvert  (Inlet Controls 21.66 cfs @ 12.26 fps)

Summary for Pond 7P: CB_12-13

Inflow Area = 4.689 ac, 47.32% Impervious,  Inflow Depth > 4.10"    for  50-year event
Inflow = 24.08 cfs @ 12.04 hrs,  Volume= 1.601 af
Outflow = 24.08 cfs @ 12.04 hrs,  Volume= 1.601 af,  Atten= 0%,  Lag= 0.0 min
Primary = 24.08 cfs @ 12.04 hrs,  Volume= 1.601 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 253.74' @ 12.04 hrs
Flood Elev= 249.60'

Device Routing     Invert Outlet Devices
#1 Primary 245.00' 18.0"  Round Culvert   L= 36.0'   CPP, square edge headwall,  Ke= 0.500   

Inlet / Outlet Invert= 245.00' / 244.00'   S= 0.0278 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   

Primary OutFlow  Max=23.55 cfs @ 12.04 hrs  HW=253.41'   (Free Discharge)
1=Culvert  (Inlet Controls 23.55 cfs @ 13.33 fps)

Summary for Pond 10P: Stormwater Basin

Inflow Area = 5.461 ac, 40.63% Impervious,  Inflow Depth > 3.81"    for  50-year event
Inflow = 24.74 cfs @ 12.04 hrs,  Volume= 1.736 af
Outflow = 6.52 cfs @ 12.44 hrs,  Volume= 1.608 af,  Atten= 74%,  Lag= 24.1 min
Discarded = 0.94 cfs @ 12.44 hrs,  Volume= 0.633 af
Primary = 5.58 cfs @ 12.44 hrs,  Volume= 0.974 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 246.10' @ 12.44 hrs   Surf.Area= 9,061 sf   Storage= 28,287 cf

Plug-Flow detention time= 82.4 min calculated for 1.608 af (93% of inflow)
Center-of-Mass det. time= 56.5 min ( 835.0 - 778.6 )

Volume Invert Avail.Storage Storage Description
#1 242.00' 46,796 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

242.00 4,270 0 0
244.00 7,051 11,321 11,321
246.00 8,985 16,036 27,357
248.00 10,454 19,439 46,796
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Device Routing     Invert Outlet Devices
#1 Primary 242.50' 15.0"  Round Culvert   

L= 100.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 242.50' / 242.00'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

#2 Device 1 243.00' 4.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 243.50' 6.0" Vert. Orifice/Grate    C= 0.600   
#4 Device 1 244.00' 10.0" Vert. Orifice/Grate    C= 0.600   
#5 Device 1 246.50' 36.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#6 Secondary 247.00' 18.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  2.85  
3.07  3.20  3.32   

#7 Discarded 242.00' 4.500 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.94 cfs @ 12.44 hrs  HW=246.10'   (Free Discharge)
7=Exfiltration  (Exfiltration Controls 0.94 cfs)

Primary OutFlow  Max=5.58 cfs @ 12.44 hrs  HW=246.10'   (Free Discharge)
1=Culvert  (Passes 5.58 cfs of 8.91 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.72 cfs @ 8.25 fps)
3=Orifice/Grate  (Orifice Controls 1.45 cfs @ 7.38 fps)
4=Orifice/Grate  (Orifice Controls 3.41 cfs @ 6.25 fps)
5=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=242.00'   (Free Discharge)
6=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Link 1L: Wetlands Drainage

Inflow Area = 5.540 ac, 1.13% Impervious,  Inflow Depth > 2.72"    for  50-year event
Inflow = 13.34 cfs @ 12.39 hrs,  Volume= 1.257 af
Primary = 13.34 cfs @ 12.39 hrs,  Volume= 1.257 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

50-year Outflow Imported from Proposed Wetlands Drainage~Reach 2R.hce
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=8,570 sf   48.07% Impervious   Runoff Depth>4.86"Subcatchment 1S: Drainage Area 1
   Flow Length=111'   Slope=0.0710 '/'   Tc=9.1 min   CN=79   Runoff=1.04 cfs  0.080 af

Runoff Area=13,320 sf   52.80% Impervious   Runoff Depth>5.77"Subcatchment 2S: Drainage Area 2
   Flow Length=125'   Slope=0.0100 '/'   Tc=1.0 min   CN=87   Runoff=2.33 cfs  0.147 af

Runoff Area=24,738 sf   34.48% Impervious   Runoff Depth>4.31"Subcatchment 3S: Drainage Area 3
   Flow Length=265'   Tc=5.7 min   CN=74   Runoff=3.02 cfs  0.204 af

Runoff Area=69,700 sf   43.33% Impervious   Runoff Depth>4.42"Subcatchment 4S: Drainage Area 4
   Flow Length=130'   Slope=0.0100 '/'   Tc=1.9 min   CN=75   Runoff=9.65 cfs  0.590 af

Runoff Area=27,597 sf   48.74% Impervious   Runoff Depth>4.87"Subcatchment 5S: Drainage Area 5
   Flow Length=180'   Slope=0.0500 '/'   Tc=1.3 min   CN=79   Runoff=4.18 cfs  0.257 af

Runoff Area=47,315 sf   44.44% Impervious   Runoff Depth>4.64"Subcatchment 6S: Drainage Area 6
   Flow Length=180'   Slope=0.0500 '/'   Tc=3.9 min   CN=77   Runoff=6.60 cfs  0.420 af

Runoff Area=13,011 sf   94.50% Impervious   Runoff Depth>6.75"Subcatchment 7S: Drainage Area 7
   Flow Length=175'   Slope=0.0580 '/'   Tc=1.2 min   CN=97   Runoff=2.47 cfs  0.168 af

Runoff Area=33,644 sf   0.00% Impervious   Runoff Depth>2.62"Subcatchment 8S: Overland to Swales
   Flow Length=130'   Slope=0.1240 '/'   Tc=8.3 min   CN=58   Runoff=2.26 cfs  0.168 af

Avg. Flow Depth=0.17'   Max Vel=2.98 fps   Inflow=2.26 cfs  0.168 afReach 3R: Riprap Swale
n=0.045   L=210.0'   S=0.0952 '/'   Capacity=48.58 cfs   Outflow=2.20 cfs  0.168 af

Avg. Flow Depth=0.18'   Max Vel=2.68 fps   Inflow=2.20 cfs  0.168 afReach 4R: Grass swale to basin
n=0.035   L=205.0'   S=0.0439 '/'   Capacity=42.41 cfs   Outflow=2.13 cfs  0.167 af

   Inflow=24.03 cfs  2.750 afReach 9R: Peak off Site
   Outflow=24.03 cfs  2.750 af

Peak Elev=311.98'   Inflow=1.04 cfs  0.080 afPond 1P: CB_1-2
15.0"  Round Culvert  n=0.012  L=128.7'  S=0.0975 '/'   Outflow=1.04 cfs  0.080 af

Peak Elev=299.72'   Inflow=2.91 cfs  0.227 afPond 2P: CB_3-4
15.0"  Round Culvert  n=0.012  L=131.1'  S=0.0934 '/'   Outflow=2.91 cfs  0.227 af

Peak Elev=288.04'   Inflow=5.66 cfs  0.431 afPond 3P: CB_5-6
15.0"  Round Culvert  n=0.012  L=168.9'  S=0.0823 '/'   Outflow=5.66 cfs  0.431 af

Peak Elev=279.71'   Inflow=15.18 cfs  1.021 afPond 4P: CB_7-8
15.0"  Round Culvert  n=0.012  L=128.2'  S=0.0686 '/'   Outflow=15.18 cfs  1.021 af

Peak Elev=274.76'   Inflow=19.22 cfs  1.278 afPond 5P: CB-9
15.0"  Round Culvert  n=0.012  L=100.6'  S=0.1044 '/'   Outflow=19.22 cfs  1.278 af
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Peak Elev=262.82'   Inflow=25.64 cfs  1.698 afPond 6P: CB_10-11
18.0"  Round Culvert  n=0.012  L=172.0'  S=0.0459 '/'   Outflow=25.64 cfs  1.698 af

Peak Elev=256.51'   Inflow=27.94 cfs  1.866 afPond 7P: CB_12-13
18.0"  Round Culvert  n=0.012  L=36.0'  S=0.0278 '/'   Outflow=27.94 cfs  1.866 af

Peak Elev=246.63'  Storage=33,197 cf   Inflow=28.85 cfs  2.034 afPond 10P: Stormwater Basin
   Discarded=0.98 cfs  0.667 af   Primary=7.82 cfs  1.226 af   Secondary=0.00 cfs  0.000 af   Outflow=8.81 cfs  1.893 af

100-year Outflow  Imported from  Proposed Wetlands Drainage~Reach 2R.hce   Inflow=16.37 cfs  1.524 afLink 1L: 
Area= 5.540 ac  1.13% Imperv.   Primary=16.37 cfs  1.524 af

Total Runoff Area = 5.461 ac   Runoff Volume = 2.035 af   Average Runoff Depth = 4.47"
59.37% Pervious = 3.242 ac     40.63% Impervious = 2.219 ac
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Summary for Subcatchment 1S: Drainage Area 1

Runoff = 1.04 cfs @ 12.13 hrs,  Volume= 0.080 af,  Depth> 4.86"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year Rainfall=7.64"

Area (sf) CN Description
4,120 98 Paved parking, HSG B
4,450 61 >75% Grass cover, Good, HSG B
8,570 79 Weighted Average
4,450 51.93% Pervious Area
4,120 48.07% Impervious Area

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

9.1 111 0.0710 0.20 Sheet Flow, Tc-1
Grass: Dense   n= 0.240   P2= 3.37"

Summary for Subcatchment 2S: Drainage Area 2

Runoff = 2.33 cfs @ 12.01 hrs,  Volume= 0.147 af,  Depth> 5.77"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year Rainfall=7.64"

Area (sf) CN Description
* 6,287 74 >75% Grass cover, Good, HSG B/D
* 7,033 98 Roof/pavement

13,320 87 Weighted Average
6,287 47.20% Pervious Area
7,033 52.80% Impervious Area

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

1.0 125 0.0100 2.03 Shallow Concentrated Flow, Tc-2
Paved   Kv= 20.3 fps

Summary for Subcatchment 3S: Drainage Area 3

Runoff = 3.02 cfs @ 12.09 hrs,  Volume= 0.204 af,  Depth> 4.31"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year Rainfall=7.64"
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Area (sf) CN Description
* 8,529 98 Paved parking/roof

16,209 61 >75% Grass cover, Good, HSG B
24,738 74 Weighted Average
16,209 65.52% Pervious Area
8,529 34.48% Impervious Area

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

5.0 105 0.1100 0.35 Sheet Flow, Tc-4a
Grass: Short   n= 0.150   P2= 3.37"

0.7 160 0.0310 3.57 Shallow Concentrated Flow, Tc-4b
Paved   Kv= 20.3 fps

5.7 265 Total

Summary for Subcatchment 4S: Drainage Area 4

Runoff = 9.65 cfs @ 12.04 hrs,  Volume= 0.590 af,  Depth> 4.42"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year Rainfall=7.64"

Area (sf) CN Description
* 30,200 98 Paved parking & roof HSG A

20,000 61 >75% Grass cover, Good, HSG B
19,500 55 Woods, Good, HSG B
69,700 75 Weighted Average
39,500 56.67% Pervious Area
30,200 43.33% Impervious Area

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

1.9 130 0.0100 1.13 Sheet Flow, Tc-3
Smooth surfaces   n= 0.011   P2= 3.37"

Summary for Subcatchment 5S: Drainage Area 5

Runoff = 4.18 cfs @ 12.02 hrs,  Volume= 0.257 af,  Depth> 4.87"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year Rainfall=7.64"

Area (sf) CN Description
* 13,450 98 Paved surfaces & roof

14,147 61 >75% Grass cover, Good, HSG B
27,597 79 Weighted Average
14,147 51.26% Pervious Area
13,450 48.74% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.3 180 0.0500 2.29 Sheet Flow, Tc-5
Smooth surfaces   n= 0.011   P2= 3.37"

Summary for Subcatchment 6S: Drainage Area 6

Runoff = 6.60 cfs @ 12.06 hrs,  Volume= 0.420 af,  Depth> 4.64"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year Rainfall=7.64"

Area (sf) CN Description
* 21,025 98 Pavement/Roofs, HSG B

22,990 61 >75% Grass cover, Good, HSG B
3,300 55 Woods, Good, HSG B

47,315 77 Weighted Average
26,290 55.56% Pervious Area
21,025 44.44% Impervious Area

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

3.9 180 0.0500 0.76 Lag/CN Method, Tc-6

Summary for Subcatchment 7S: Drainage Area 7

Runoff = 2.47 cfs @ 12.02 hrs,  Volume= 0.168 af,  Depth> 6.75"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year Rainfall=7.64"

Area (sf) CN Description
* 12,295 98 Roof & Pavement
* 716 74 >75% Grass cover, Good, HSG B/D

13,011 97 Weighted Average
716 5.50% Pervious Area

12,295 94.50% Impervious Area

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

1.2 175 0.0580 2.42 Sheet Flow, Tc-7
Smooth surfaces   n= 0.011   P2= 3.37"
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Summary for Subcatchment 8S: Overland to Swales

Runoff = 2.26 cfs @ 12.13 hrs,  Volume= 0.168 af,  Depth> 2.62"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year Rainfall=7.64"

Area (sf) CN Description
* 33,644 58 >75% Grass cover, Good, HSG B

33,644 100.00% Pervious Area

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

8.3 130 0.1240 0.26 Sheet Flow, Tc-8
Grass: Dense   n= 0.240   P2= 3.37"

Summary for Reach 3R: Riprap Swale

Inflow Area = 0.772 ac, 0.00% Impervious,  Inflow Depth > 2.62"    for  100-year event
Inflow = 2.26 cfs @ 12.13 hrs,  Volume= 0.168 af
Outflow = 2.20 cfs @ 12.16 hrs,  Volume= 0.168 af,  Atten= 3%,  Lag= 2.2 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.98 fps,  Min. Travel Time= 1.2 min
Avg. Velocity = 1.04 fps,  Avg. Travel Time= 3.4 min

Peak Storage= 159 cf @ 12.14 hrs
Average Depth at Peak Storage= 0.17'
Bank-Full Depth= 1.00'  Flow Area= 6.0 sf,  Capacity= 48.58 cfs

4.00'  x  1.00'  deep channel,  n= 0.045
Side Slope Z-value= 2.0 '/'   Top Width= 8.00'
Length= 210.0'   Slope= 0.0952 '/'
Inlet Invert= 276.00',  Outlet Invert= 256.00'

‡

Summary for Reach 4R: Grass swale to basin

Inflow Area = 0.772 ac, 0.00% Impervious,  Inflow Depth > 2.61"    for  100-year event
Inflow = 2.20 cfs @ 12.16 hrs,  Volume= 0.168 af
Outflow = 2.13 cfs @ 12.20 hrs,  Volume= 0.167 af,  Atten= 3%,  Lag= 2.5 min
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Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.68 fps,  Min. Travel Time= 1.3 min
Avg. Velocity = 0.96 fps,  Avg. Travel Time= 3.6 min

Peak Storage= 165 cf @ 12.18 hrs
Average Depth at Peak Storage= 0.18'
Bank-Full Depth= 1.00'  Flow Area= 6.0 sf,  Capacity= 42.41 cfs

4.00'  x  1.00'  deep channel,  n= 0.035
Side Slope Z-value= 2.0 '/'   Top Width= 8.00'
Length= 205.0'   Slope= 0.0439 '/'
Inlet Invert= 256.00',  Outlet Invert= 247.00'

‡

Summary for Reach 9R: Peak off Site

Inflow Area = 11.002 ac, 20.74% Impervious,  Inflow Depth > 3.00"    for  100-year event
Inflow = 24.03 cfs @ 12.38 hrs,  Volume= 2.750 af
Outflow = 24.03 cfs @ 12.38 hrs,  Volume= 2.750 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Pond 1P: CB_1-2

Inflow Area = 0.197 ac, 48.07% Impervious,  Inflow Depth > 4.86"    for  100-year event
Inflow = 1.04 cfs @ 12.13 hrs,  Volume= 0.080 af
Outflow = 1.04 cfs @ 12.13 hrs,  Volume= 0.080 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.04 cfs @ 12.13 hrs,  Volume= 0.080 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 311.98' @ 12.13 hrs
Flood Elev= 316.00'

Device Routing     Invert Outlet Devices
#1 Primary 311.50' 15.0"  Round Culvert   

L= 128.7'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 311.50' / 298.95'   S= 0.0975 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=1.02 cfs @ 12.13 hrs  HW=311.98'   (Free Discharge)
1=Culvert  (Inlet Controls 1.02 cfs @ 2.36 fps)
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Summary for Pond 2P: CB_3-4

Inflow Area = 0.503 ac, 50.95% Impervious,  Inflow Depth > 5.41"    for  100-year event
Inflow = 2.91 cfs @ 12.03 hrs,  Volume= 0.227 af
Outflow = 2.91 cfs @ 12.03 hrs,  Volume= 0.227 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.91 cfs @ 12.03 hrs,  Volume= 0.227 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 299.72' @ 12.03 hrs
Flood Elev= 303.30'

Device Routing     Invert Outlet Devices
#1 Primary 298.85' 15.0"  Round Culvert   

L= 131.1'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 298.85' / 286.60'   S= 0.0934 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=2.85 cfs @ 12.03 hrs  HW=299.71'   (Free Discharge)
1=Culvert  (Inlet Controls 2.85 cfs @ 3.16 fps)

Summary for Pond 3P: CB_5-6

Inflow Area = 1.070 ac, 42.21% Impervious,  Inflow Depth > 4.83"    for  100-year event
Inflow = 5.66 cfs @ 12.06 hrs,  Volume= 0.431 af
Outflow = 5.66 cfs @ 12.06 hrs,  Volume= 0.431 af,  Atten= 0%,  Lag= 0.0 min
Primary = 5.66 cfs @ 12.06 hrs,  Volume= 0.431 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 288.04' @ 12.06 hrs
Flood Elev= 291.00'

Device Routing     Invert Outlet Devices
#1 Primary 286.50' 15.0"  Round Culvert   

L= 168.9'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 286.50' / 272.60'   S= 0.0823 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=5.55 cfs @ 12.06 hrs  HW=288.01'   (Free Discharge)
1=Culvert  (Inlet Controls 5.55 cfs @ 4.52 fps)

Summary for Pond 4P: CB_7-8

Inflow Area = 2.671 ac, 42.88% Impervious,  Inflow Depth > 4.59"    for  100-year event
Inflow = 15.18 cfs @ 12.04 hrs,  Volume= 1.021 af
Outflow = 15.18 cfs @ 12.04 hrs,  Volume= 1.021 af,  Atten= 0%,  Lag= 0.0 min
Primary = 15.18 cfs @ 12.04 hrs,  Volume= 1.021 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

115



Pollock
Type III 24-hr  100-year Rainfall=7.64"Proposed Conditions

  Printed  2/4/2021Prepared by Killingly Engineering Associates, LLC
Page 66HydroCAD® 10.00  s/n 07240  © 2011 HydroCAD Software Solutions LLC

Peak Elev= 279.71' @ 12.04 hrs
Flood Elev= 277.00'

Device Routing     Invert Outlet Devices
#1 Primary 272.50' 15.0"  Round Culvert   

L= 128.2'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 272.50' / 263.70'   S= 0.0686 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=14.86 cfs @ 12.04 hrs  HW=279.45'   (Free Discharge)
1=Culvert  (Inlet Controls 14.86 cfs @ 12.11 fps)

Summary for Pond 5P: CB-9

Inflow Area = 3.304 ac, 44.00% Impervious,  Inflow Depth > 4.64"    for  100-year event
Inflow = 19.22 cfs @ 12.04 hrs,  Volume= 1.278 af
Outflow = 19.22 cfs @ 12.04 hrs,  Volume= 1.278 af,  Atten= 0%,  Lag= 0.0 min
Primary = 19.22 cfs @ 12.04 hrs,  Volume= 1.278 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 274.76' @ 12.04 hrs
Flood Elev= 267.30'

Device Routing     Invert Outlet Devices
#1 Primary 263.60' 15.0"  Round Culvert   

L= 100.6'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 263.60' / 253.10'   S= 0.1044 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=18.65 cfs @ 12.04 hrs  HW=274.19'   (Free Discharge)
1=Culvert  (Inlet Controls 18.65 cfs @ 15.20 fps)

Summary for Pond 6P: CB_10-11

Inflow Area = 4.390 ac, 44.11% Impervious,  Inflow Depth > 4.64"    for  100-year event
Inflow = 25.64 cfs @ 12.04 hrs,  Volume= 1.698 af
Outflow = 25.64 cfs @ 12.04 hrs,  Volume= 1.698 af,  Atten= 0%,  Lag= 0.0 min
Primary = 25.64 cfs @ 12.04 hrs,  Volume= 1.698 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 262.82' @ 12.04 hrs
Flood Elev= 259.50'

Device Routing     Invert Outlet Devices
#1 Primary 253.00' 18.0"  Round Culvert   

L= 172.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 253.00' / 245.10'   S= 0.0459 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   

116



Pollock
Type III 24-hr  100-year Rainfall=7.64"Proposed Conditions

  Printed  2/4/2021Prepared by Killingly Engineering Associates, LLC
Page 67HydroCAD® 10.00  s/n 07240  © 2011 HydroCAD Software Solutions LLC

Primary OutFlow  Max=25.20 cfs @ 12.04 hrs  HW=262.52'   (Free Discharge)
1=Culvert  (Inlet Controls 25.20 cfs @ 14.26 fps)

Summary for Pond 7P: CB_12-13

Inflow Area = 4.689 ac, 47.32% Impervious,  Inflow Depth > 4.78"    for  100-year event
Inflow = 27.94 cfs @ 12.04 hrs,  Volume= 1.866 af
Outflow = 27.94 cfs @ 12.04 hrs,  Volume= 1.866 af,  Atten= 0%,  Lag= 0.0 min
Primary = 27.94 cfs @ 12.04 hrs,  Volume= 1.866 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 256.51' @ 12.04 hrs
Flood Elev= 249.60'

Device Routing     Invert Outlet Devices
#1 Primary 245.00' 18.0"  Round Culvert   L= 36.0'   CPP, square edge headwall,  Ke= 0.500   

Inlet / Outlet Invert= 245.00' / 244.00'   S= 0.0278 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   

Primary OutFlow  Max=27.31 cfs @ 12.04 hrs  HW=256.05'   (Free Discharge)
1=Culvert  (Inlet Controls 27.31 cfs @ 15.45 fps)

Summary for Pond 10P: Stormwater Basin

Inflow Area = 5.461 ac, 40.63% Impervious,  Inflow Depth > 4.47"    for  100-year event
Inflow = 28.85 cfs @ 12.04 hrs,  Volume= 2.034 af
Outflow = 8.81 cfs @ 12.40 hrs,  Volume= 1.893 af,  Atten= 69%,  Lag= 21.7 min
Discarded = 0.98 cfs @ 12.41 hrs,  Volume= 0.667 af
Primary = 7.82 cfs @ 12.40 hrs,  Volume= 1.226 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 246.63' @ 12.41 hrs   Surf.Area= 9,450 sf   Storage= 33,197 cf

Plug-Flow detention time= 80.1 min calculated for 1.893 af (93% of inflow)
Center-of-Mass det. time= 55.4 min ( 830.9 - 775.4 )

Volume Invert Avail.Storage Storage Description
#1 242.00' 46,796 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

242.00 4,270 0 0
244.00 7,051 11,321 11,321
246.00 8,985 16,036 27,357
248.00 10,454 19,439 46,796
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Device Routing     Invert Outlet Devices
#1 Primary 242.50' 15.0"  Round Culvert   

L= 100.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 242.50' / 242.00'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

#2 Device 1 243.00' 4.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 243.50' 6.0" Vert. Orifice/Grate    C= 0.600   
#4 Device 1 244.00' 10.0" Vert. Orifice/Grate    C= 0.600   
#5 Device 1 246.50' 36.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#6 Secondary 247.00' 18.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  2.85  
3.07  3.20  3.32   

#7 Discarded 242.00' 4.500 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.98 cfs @ 12.41 hrs  HW=246.63'   (Free Discharge)
7=Exfiltration  (Exfiltration Controls 0.98 cfs)

Primary OutFlow  Max=7.78 cfs @ 12.40 hrs  HW=246.63'   (Free Discharge)
1=Culvert  (Passes 7.78 cfs of 9.70 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.78 cfs @ 8.96 fps)
3=Orifice/Grate  (Orifice Controls 1.61 cfs @ 8.17 fps)
4=Orifice/Grate  (Orifice Controls 3.91 cfs @ 7.17 fps)
5=Orifice/Grate  (Weir Controls 1.48 cfs @ 1.19 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=242.00'   (Free Discharge)
6=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Link 1L: Wetlands Drainage

Inflow Area = 5.540 ac, 1.13% Impervious,  Inflow Depth > 3.30"    for  100-year event
Inflow = 16.37 cfs @ 12.37 hrs,  Volume= 1.524 af
Primary = 16.37 cfs @ 12.37 hrs,  Volume= 1.524 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

100-year Outflow Imported from Proposed Wetlands Drainage~Reach 2R.hce
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2S'

Overland to Wetlands

8S

Overland to Wetlands

1R

Wetland Swale

2R

Wetland Swale

Routing Diagram for Proposed Wetlands Drainage
Prepared by Killingly Engineering Associates, LLC,  Printed 2/4/2021

HydroCAD® 10.00  s/n 07240  © 2011 HydroCAD Software Solutions LLC

Subcat Reach Pond Link
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Pollock - Wetlands Drainage Link
Proposed Wetlands Drainage

  Printed  2/4/2021Prepared by Killingly Engineering Associates, LLC
Page 2HydroCAD® 10.00  s/n 07240  © 2011 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

2.735 55 Woods, Good, HSG B  (2S', 8S)
0.441 58 >75% Grass cover, Good, HSG B  (2S')
1.423 77 Woods, Good, HSG D  (8S)
0.880 77 Woods, Good, HSG D - Wetlands  (2S')
0.063 98 Roofs, HSG B  (2S')
5.540 65 TOTAL AREA
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Pollock - Wetlands Drainage Link
Type III 24-hr  2-year Rainfall=3.37"Proposed Wetlands Drainage

  Printed  2/4/2021Prepared by Killingly Engineering Associates, LLC
Page 3HydroCAD® 10.00  s/n 07240  © 2011 HydroCAD Software Solutions LLC

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=81,744 sf   3.33% Impervious   Runoff Depth>0.70"Subcatchment 2S': Overland to Wetlands
   Flow Length=200'   Slope=0.1100 '/'   Tc=12.2 min   CN=67   Runoff=1.18 cfs  0.109 af

Runoff Area=159,593 sf   0.00% Impervious   Runoff Depth>0.57"Subcatchment 8S: Overland to Wetlands
   Flow Length=152'   Slope=0.1240 '/'   Tc=14.1 min   CN=64   Runoff=1.64 cfs  0.173 af

Avg. Flow Depth=0.08'   Max Vel=1.21 fps   Inflow=1.18 cfs  0.109 afReach 1R: Wetland Swale
n=0.050   L=290.0'   S=0.0759 '/'   Capacity=1,056.58 cfs   Outflow=1.10 cfs  0.108 af

Avg. Flow Depth=0.13'   Max Vel=1.25 fps   Inflow=2.64 cfs  0.281 afReach 2R: Wetland Swale
n=0.050   L=712.0'   S=0.0478 '/'   Capacity=890.78 cfs   Outflow=2.24 cfs  0.276 af

Total Runoff Area = 5.540 ac   Runoff Volume = 0.282 af   Average Runoff Depth = 0.61"
98.87% Pervious = 5.478 ac     1.13% Impervious = 0.063 ac
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Pollock - Wetlands Drainage Link
Type III 24-hr  2-year Rainfall=3.37"Proposed Wetlands Drainage

  Printed  2/4/2021Prepared by Killingly Engineering Associates, LLC
Page 4HydroCAD® 10.00  s/n 07240  © 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment 2S': Overland to Wetlands

Runoff = 1.18 cfs @ 12.20 hrs,  Volume= 0.109 af,  Depth> 0.70"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=3.37"

Area (sf) CN Description
* 38,320 77 Woods, Good, HSG D - Wetlands

21,500 55 Woods, Good, HSG B
2,724 98 Roofs, HSG B

* 19,200 58 >75% Grass cover, Good, HSG B
81,744 67 Weighted Average
79,020 96.67% Pervious Area
2,724 3.33% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.2 200 0.1100 0.27 Sheet Flow, Tc-2s

Grass: Dense   n= 0.240   P2= 3.37"

Summary for Subcatchment 8S: Overland to Wetlands

Runoff = 1.64 cfs @ 12.24 hrs,  Volume= 0.173 af,  Depth> 0.57"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=3.37"

Area (sf) CN Description
97,618 55 Woods, Good, HSG B
61,975 77 Woods, Good, HSG D

159,593 64 Weighted Average
159,593 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.1 152 0.1240 0.18 Sheet Flow, Tc-8

Woods: Light underbrush   n= 0.400   P2= 3.37"

Summary for Reach 1R: Wetland Swale

Inflow Area = 1.877 ac, 3.33% Impervious,  Inflow Depth > 0.70"    for  2-year event
Inflow = 1.18 cfs @ 12.20 hrs,  Volume= 0.109 af
Outflow = 1.10 cfs @ 12.32 hrs,  Volume= 0.108 af,  Atten= 7%,  Lag= 7.5 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.21 fps,  Min. Travel Time= 4.0 min
Avg. Velocity = 0.62 fps,  Avg. Travel Time= 7.8 min
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Pollock - Wetlands Drainage Link
Type III 24-hr  2-year Rainfall=3.37"Proposed Wetlands Drainage

  Printed  2/4/2021Prepared by Killingly Engineering Associates, LLC
Page 5HydroCAD® 10.00  s/n 07240  © 2011 HydroCAD Software Solutions LLC

Peak Storage= 267 cf @ 12.26 hrs
Average Depth at Peak Storage= 0.08'
Bank-Full Depth= 2.00'  Flow Area= 106.7 sf,  Capacity= 1,056.58 cfs

80.00'  x  2.00'  deep Parabolic Channel,  n= 0.050  Scattered brush, heavy weeds
Length= 290.0'   Slope= 0.0759 '/'
Inlet Invert= 294.00',  Outlet Invert= 272.00'

‡

Summary for Reach 2R: Wetland Swale

Inflow Area = 5.540 ac, 1.13% Impervious,  Inflow Depth > 0.61"    for  2-year event
Inflow = 2.64 cfs @ 12.29 hrs,  Volume= 0.281 af
Outflow = 2.24 cfs @ 12.59 hrs,  Volume= 0.276 af,  Atten= 15%,  Lag= 18.2 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.25 fps,  Min. Travel Time= 9.5 min
Avg. Velocity = 0.69 fps,  Avg. Travel Time= 17.3 min

Peak Storage= 1,280 cf @ 12.43 hrs
Average Depth at Peak Storage= 0.13'
Bank-Full Depth= 2.00'  Flow Area= 113.3 sf,  Capacity= 890.78 cfs

85.00'  x  2.00'  deep Parabolic Channel,  n= 0.050  Scattered brush, heavy weeds
Length= 712.0'   Slope= 0.0478 '/'
Inlet Invert= 272.00',  Outlet Invert= 238.00'

‡
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Pollock - Wetlands Drainage Link
Type III 24-hr  5-year Rainfall=4.27"Proposed Wetlands Drainage

  Printed  2/4/2021Prepared by Killingly Engineering Associates, LLC
Page 6HydroCAD® 10.00  s/n 07240  © 2011 HydroCAD Software Solutions LLC

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=81,744 sf   3.33% Impervious   Runoff Depth>1.19"Subcatchment 2S': Overland to Wetlands
   Flow Length=200'   Slope=0.1100 '/'   Tc=12.2 min   CN=67   Runoff=2.17 cfs  0.186 af

Runoff Area=159,593 sf   0.00% Impervious   Runoff Depth>1.02"Subcatchment 8S: Overland to Wetlands
   Flow Length=152'   Slope=0.1240 '/'   Tc=14.1 min   CN=64   Runoff=3.33 cfs  0.310 af

Avg. Flow Depth=0.11'   Max Vel=1.46 fps   Inflow=2.17 cfs  0.186 afReach 1R: Wetland Swale
n=0.050   L=290.0'   S=0.0759 '/'   Capacity=1,056.58 cfs   Outflow=2.06 cfs  0.185 af

Avg. Flow Depth=0.18'   Max Vel=1.56 fps   Inflow=5.26 cfs  0.495 afReach 2R: Wetland Swale
n=0.050   L=712.0'   S=0.0478 '/'   Capacity=890.78 cfs   Outflow=4.58 cfs  0.488 af

Total Runoff Area = 5.540 ac   Runoff Volume = 0.496 af   Average Runoff Depth = 1.08"
98.87% Pervious = 5.478 ac     1.13% Impervious = 0.063 ac
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Pollock - Wetlands Drainage Link
Type III 24-hr  5-year Rainfall=4.27"Proposed Wetlands Drainage

  Printed  2/4/2021Prepared by Killingly Engineering Associates, LLC
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Summary for Subcatchment 2S': Overland to Wetlands

Runoff = 2.17 cfs @ 12.19 hrs,  Volume= 0.186 af,  Depth> 1.19"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  5-year Rainfall=4.27"

Area (sf) CN Description
* 38,320 77 Woods, Good, HSG D - Wetlands

21,500 55 Woods, Good, HSG B
2,724 98 Roofs, HSG B

* 19,200 58 >75% Grass cover, Good, HSG B
81,744 67 Weighted Average
79,020 96.67% Pervious Area
2,724 3.33% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.2 200 0.1100 0.27 Sheet Flow, Tc-2s

Grass: Dense   n= 0.240   P2= 3.37"

Summary for Subcatchment 8S: Overland to Wetlands

Runoff = 3.33 cfs @ 12.22 hrs,  Volume= 0.310 af,  Depth> 1.02"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  5-year Rainfall=4.27"

Area (sf) CN Description
97,618 55 Woods, Good, HSG B
61,975 77 Woods, Good, HSG D

159,593 64 Weighted Average
159,593 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.1 152 0.1240 0.18 Sheet Flow, Tc-8

Woods: Light underbrush   n= 0.400   P2= 3.37"

Summary for Reach 1R: Wetland Swale

Inflow Area = 1.877 ac, 3.33% Impervious,  Inflow Depth > 1.19"    for  5-year event
Inflow = 2.17 cfs @ 12.19 hrs,  Volume= 0.186 af
Outflow = 2.06 cfs @ 12.29 hrs,  Volume= 0.185 af,  Atten= 5%,  Lag= 6.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.46 fps,  Min. Travel Time= 3.3 min
Avg. Velocity = 0.70 fps,  Avg. Travel Time= 6.9 min
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Pollock - Wetlands Drainage Link
Type III 24-hr  5-year Rainfall=4.27"Proposed Wetlands Drainage

  Printed  2/4/2021Prepared by Killingly Engineering Associates, LLC
Page 8HydroCAD® 10.00  s/n 07240  © 2011 HydroCAD Software Solutions LLC

Peak Storage= 411 cf @ 12.23 hrs
Average Depth at Peak Storage= 0.11'
Bank-Full Depth= 2.00'  Flow Area= 106.7 sf,  Capacity= 1,056.58 cfs

80.00'  x  2.00'  deep Parabolic Channel,  n= 0.050  Scattered brush, heavy weeds
Length= 290.0'   Slope= 0.0759 '/'
Inlet Invert= 294.00',  Outlet Invert= 272.00'

‡

Summary for Reach 2R: Wetland Swale

Inflow Area = 5.540 ac, 1.13% Impervious,  Inflow Depth > 1.07"    for  5-year event
Inflow = 5.26 cfs @ 12.25 hrs,  Volume= 0.495 af
Outflow = 4.58 cfs @ 12.49 hrs,  Volume= 0.488 af,  Atten= 13%,  Lag= 14.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.56 fps,  Min. Travel Time= 7.6 min
Avg. Velocity = 0.77 fps,  Avg. Travel Time= 15.5 min

Peak Storage= 2,108 cf @ 12.36 hrs
Average Depth at Peak Storage= 0.18'
Bank-Full Depth= 2.00'  Flow Area= 113.3 sf,  Capacity= 890.78 cfs

85.00'  x  2.00'  deep Parabolic Channel,  n= 0.050  Scattered brush, heavy weeds
Length= 712.0'   Slope= 0.0478 '/'
Inlet Invert= 272.00',  Outlet Invert= 238.00'

‡
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Pollock - Wetlands Drainage Link
Type III 24-hr  10-year Rainfall=5.02"Proposed Wetlands Drainage

  Printed  2/4/2021Prepared by Killingly Engineering Associates, LLC
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=81,744 sf   3.33% Impervious   Runoff Depth>1.66"Subcatchment 2S': Overland to Wetlands
   Flow Length=200'   Slope=0.1100 '/'   Tc=12.2 min   CN=67   Runoff=3.10 cfs  0.260 af

Runoff Area=159,593 sf   0.00% Impervious   Runoff Depth>1.45"Subcatchment 8S: Overland to Wetlands
   Flow Length=152'   Slope=0.1240 '/'   Tc=14.1 min   CN=64   Runoff=4.94 cfs  0.442 af

Avg. Flow Depth=0.13'   Max Vel=1.63 fps   Inflow=3.10 cfs  0.260 afReach 1R: Wetland Swale
n=0.050   L=290.0'   S=0.0759 '/'   Capacity=1,056.58 cfs   Outflow=3.01 cfs  0.258 af

Avg. Flow Depth=0.21'   Max Vel=1.76 fps   Inflow=7.75 cfs  0.700 afReach 2R: Wetland Swale
n=0.050   L=712.0'   S=0.0478 '/'   Capacity=890.78 cfs   Outflow=6.89 cfs  0.691 af

Total Runoff Area = 5.540 ac   Runoff Volume = 0.701 af   Average Runoff Depth = 1.52"
98.87% Pervious = 5.478 ac     1.13% Impervious = 0.063 ac
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Type III 24-hr  10-year Rainfall=5.02"Proposed Wetlands Drainage
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Summary for Subcatchment 2S': Overland to Wetlands

Runoff = 3.10 cfs @ 12.18 hrs,  Volume= 0.260 af,  Depth> 1.66"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=5.02"

Area (sf) CN Description
* 38,320 77 Woods, Good, HSG D - Wetlands

21,500 55 Woods, Good, HSG B
2,724 98 Roofs, HSG B

* 19,200 58 >75% Grass cover, Good, HSG B
81,744 67 Weighted Average
79,020 96.67% Pervious Area
2,724 3.33% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.2 200 0.1100 0.27 Sheet Flow, Tc-2s

Grass: Dense   n= 0.240   P2= 3.37"

Summary for Subcatchment 8S: Overland to Wetlands

Runoff = 4.94 cfs @ 12.21 hrs,  Volume= 0.442 af,  Depth> 1.45"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=5.02"

Area (sf) CN Description
97,618 55 Woods, Good, HSG B
61,975 77 Woods, Good, HSG D

159,593 64 Weighted Average
159,593 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.1 152 0.1240 0.18 Sheet Flow, Tc-8

Woods: Light underbrush   n= 0.400   P2= 3.37"

Summary for Reach 1R: Wetland Swale

Inflow Area = 1.877 ac, 3.33% Impervious,  Inflow Depth > 1.66"    for  10-year event
Inflow = 3.10 cfs @ 12.18 hrs,  Volume= 0.260 af
Outflow = 3.01 cfs @ 12.27 hrs,  Volume= 0.258 af,  Atten= 3%,  Lag= 5.3 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.63 fps,  Min. Travel Time= 3.0 min
Avg. Velocity = 0.75 fps,  Avg. Travel Time= 6.5 min
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Type III 24-hr  10-year Rainfall=5.02"Proposed Wetlands Drainage

  Printed  2/4/2021Prepared by Killingly Engineering Associates, LLC
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Peak Storage= 533 cf @ 12.22 hrs
Average Depth at Peak Storage= 0.13'
Bank-Full Depth= 2.00'  Flow Area= 106.7 sf,  Capacity= 1,056.58 cfs

80.00'  x  2.00'  deep Parabolic Channel,  n= 0.050  Scattered brush, heavy weeds
Length= 290.0'   Slope= 0.0759 '/'
Inlet Invert= 294.00',  Outlet Invert= 272.00'

‡

Summary for Reach 2R: Wetland Swale

Inflow Area = 5.540 ac, 1.13% Impervious,  Inflow Depth > 1.52"    for  10-year event
Inflow = 7.75 cfs @ 12.24 hrs,  Volume= 0.700 af
Outflow = 6.89 cfs @ 12.44 hrs,  Volume= 0.691 af,  Atten= 11%,  Lag= 12.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.76 fps,  Min. Travel Time= 6.7 min
Avg. Velocity = 0.82 fps,  Avg. Travel Time= 14.5 min

Peak Storage= 2,801 cf @ 12.32 hrs
Average Depth at Peak Storage= 0.21'
Bank-Full Depth= 2.00'  Flow Area= 113.3 sf,  Capacity= 890.78 cfs

85.00'  x  2.00'  deep Parabolic Channel,  n= 0.050  Scattered brush, heavy weeds
Length= 712.0'   Slope= 0.0478 '/'
Inlet Invert= 272.00',  Outlet Invert= 238.00'

‡
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Type III 24-hr  25-year Rainfall=6.05"Proposed Wetlands Drainage
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=81,744 sf   3.33% Impervious   Runoff Depth>2.36"Subcatchment 2S': Overland to Wetlands
   Flow Length=200'   Slope=0.1100 '/'   Tc=12.2 min   CN=67   Runoff=4.48 cfs  0.370 af

Runoff Area=159,593 sf   0.00% Impervious   Runoff Depth>2.10"Subcatchment 8S: Overland to Wetlands
   Flow Length=152'   Slope=0.1240 '/'   Tc=14.1 min   CN=64   Runoff=7.37 cfs  0.642 af

Avg. Flow Depth=0.16'   Max Vel=1.83 fps   Inflow=4.48 cfs  0.370 afReach 1R: Wetland Swale
n=0.050   L=290.0'   S=0.0759 '/'   Capacity=1,056.58 cfs   Outflow=4.34 cfs  0.368 af

Avg. Flow Depth=0.26'   Max Vel=2.01 fps   Inflow=11.46 cfs  1.010 afReach 2R: Wetland Swale
n=0.050   L=712.0'   S=0.0478 '/'   Capacity=890.78 cfs   Outflow=10.47 cfs  1.000 af

Total Runoff Area = 5.540 ac   Runoff Volume = 1.012 af   Average Runoff Depth = 2.19"
98.87% Pervious = 5.478 ac     1.13% Impervious = 0.063 ac
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Summary for Subcatchment 2S': Overland to Wetlands

Runoff = 4.48 cfs @ 12.18 hrs,  Volume= 0.370 af,  Depth> 2.36"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=6.05"

Area (sf) CN Description
* 38,320 77 Woods, Good, HSG D - Wetlands

21,500 55 Woods, Good, HSG B
2,724 98 Roofs, HSG B

* 19,200 58 >75% Grass cover, Good, HSG B
81,744 67 Weighted Average
79,020 96.67% Pervious Area
2,724 3.33% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.2 200 0.1100 0.27 Sheet Flow, Tc-2s

Grass: Dense   n= 0.240   P2= 3.37"

Summary for Subcatchment 8S: Overland to Wetlands

Runoff = 7.37 cfs @ 12.21 hrs,  Volume= 0.642 af,  Depth> 2.10"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=6.05"

Area (sf) CN Description
97,618 55 Woods, Good, HSG B
61,975 77 Woods, Good, HSG D

159,593 64 Weighted Average
159,593 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.1 152 0.1240 0.18 Sheet Flow, Tc-8

Woods: Light underbrush   n= 0.400   P2= 3.37"

Summary for Reach 1R: Wetland Swale

Inflow Area = 1.877 ac, 3.33% Impervious,  Inflow Depth > 2.36"    for  25-year event
Inflow = 4.48 cfs @ 12.18 hrs,  Volume= 0.370 af
Outflow = 4.34 cfs @ 12.26 hrs,  Volume= 0.368 af,  Atten= 3%,  Lag= 5.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.83 fps,  Min. Travel Time= 2.6 min
Avg. Velocity = 0.80 fps,  Avg. Travel Time= 6.1 min
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Peak Storage= 692 cf @ 12.21 hrs
Average Depth at Peak Storage= 0.16'
Bank-Full Depth= 2.00'  Flow Area= 106.7 sf,  Capacity= 1,056.58 cfs

80.00'  x  2.00'  deep Parabolic Channel,  n= 0.050  Scattered brush, heavy weeds
Length= 290.0'   Slope= 0.0759 '/'
Inlet Invert= 294.00',  Outlet Invert= 272.00'

‡

Summary for Reach 2R: Wetland Swale

Inflow Area = 5.540 ac, 1.13% Impervious,  Inflow Depth > 2.19"    for  25-year event
Inflow = 11.46 cfs @ 12.23 hrs,  Volume= 1.010 af
Outflow = 10.47 cfs @ 12.40 hrs,  Volume= 1.000 af,  Atten= 9%,  Lag= 10.5 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.01 fps,  Min. Travel Time= 5.9 min
Avg. Velocity = 0.88 fps,  Avg. Travel Time= 13.4 min

Peak Storage= 3,721 cf @ 12.31 hrs
Average Depth at Peak Storage= 0.26'
Bank-Full Depth= 2.00'  Flow Area= 113.3 sf,  Capacity= 890.78 cfs

85.00'  x  2.00'  deep Parabolic Channel,  n= 0.050  Scattered brush, heavy weeds
Length= 712.0'   Slope= 0.0478 '/'
Inlet Invert= 272.00',  Outlet Invert= 238.00'

‡
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=81,744 sf   3.33% Impervious   Runoff Depth>2.94"Subcatchment 2S': Overland to Wetlands
   Flow Length=200'   Slope=0.1100 '/'   Tc=12.2 min   CN=67   Runoff=5.65 cfs  0.461 af

Runoff Area=159,593 sf   0.00% Impervious   Runoff Depth>2.65"Subcatchment 8S: Overland to Wetlands
   Flow Length=152'   Slope=0.1240 '/'   Tc=14.1 min   CN=64   Runoff=9.39 cfs  0.810 af

Avg. Flow Depth=0.18'   Max Vel=1.97 fps   Inflow=5.65 cfs  0.461 afReach 1R: Wetland Swale
n=0.050   L=290.0'   S=0.0759 '/'   Capacity=1,056.58 cfs   Outflow=5.44 cfs  0.459 af

Avg. Flow Depth=0.29'   Max Vel=2.16 fps   Inflow=14.62 cfs  1.269 afReach 2R: Wetland Swale
n=0.050   L=712.0'   S=0.0478 '/'   Capacity=890.78 cfs   Outflow=13.34 cfs  1.257 af

Total Runoff Area = 5.540 ac   Runoff Volume = 1.271 af   Average Runoff Depth = 2.75"
98.87% Pervious = 5.478 ac     1.13% Impervious = 0.063 ac
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Summary for Subcatchment 2S': Overland to Wetlands

Runoff = 5.65 cfs @ 12.17 hrs,  Volume= 0.461 af,  Depth> 2.94"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-year Rainfall=6.85"

Area (sf) CN Description
* 38,320 77 Woods, Good, HSG D - Wetlands

21,500 55 Woods, Good, HSG B
2,724 98 Roofs, HSG B

* 19,200 58 >75% Grass cover, Good, HSG B
81,744 67 Weighted Average
79,020 96.67% Pervious Area
2,724 3.33% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.2 200 0.1100 0.27 Sheet Flow, Tc-2s

Grass: Dense   n= 0.240   P2= 3.37"

Summary for Subcatchment 8S: Overland to Wetlands

Runoff = 9.39 cfs @ 12.20 hrs,  Volume= 0.810 af,  Depth> 2.65"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-year Rainfall=6.85"

Area (sf) CN Description
97,618 55 Woods, Good, HSG B
61,975 77 Woods, Good, HSG D

159,593 64 Weighted Average
159,593 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.1 152 0.1240 0.18 Sheet Flow, Tc-8

Woods: Light underbrush   n= 0.400   P2= 3.37"

Summary for Reach 1R: Wetland Swale

Inflow Area = 1.877 ac, 3.33% Impervious,  Inflow Depth > 2.94"    for  50-year event
Inflow = 5.65 cfs @ 12.17 hrs,  Volume= 0.461 af
Outflow = 5.44 cfs @ 12.25 hrs,  Volume= 0.459 af,  Atten= 4%,  Lag= 4.7 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.97 fps,  Min. Travel Time= 2.5 min
Avg. Velocity = 0.83 fps,  Avg. Travel Time= 5.8 min
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Peak Storage= 810 cf @ 12.21 hrs
Average Depth at Peak Storage= 0.18'
Bank-Full Depth= 2.00'  Flow Area= 106.7 sf,  Capacity= 1,056.58 cfs

80.00'  x  2.00'  deep Parabolic Channel,  n= 0.050  Scattered brush, heavy weeds
Length= 290.0'   Slope= 0.0759 '/'
Inlet Invert= 294.00',  Outlet Invert= 272.00'

‡

Summary for Reach 2R: Wetland Swale

Inflow Area = 5.540 ac, 1.13% Impervious,  Inflow Depth > 2.75"    for  50-year event
Inflow = 14.62 cfs @ 12.22 hrs,  Volume= 1.269 af
Outflow = 13.34 cfs @ 12.39 hrs,  Volume= 1.257 af,  Atten= 9%,  Lag= 9.8 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.16 fps,  Min. Travel Time= 5.5 min
Avg. Velocity = 0.92 fps,  Avg. Travel Time= 12.8 min

Peak Storage= 4,416 cf @ 12.29 hrs
Average Depth at Peak Storage= 0.29'
Bank-Full Depth= 2.00'  Flow Area= 113.3 sf,  Capacity= 890.78 cfs

85.00'  x  2.00'  deep Parabolic Channel,  n= 0.050  Scattered brush, heavy weeds
Length= 712.0'   Slope= 0.0478 '/'
Inlet Invert= 272.00',  Outlet Invert= 238.00'

‡
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=81,744 sf   3.33% Impervious   Runoff Depth>3.54"Subcatchment 2S': Overland to Wetlands
   Flow Length=200'   Slope=0.1100 '/'   Tc=12.2 min   CN=67   Runoff=6.81 cfs  0.554 af

Runoff Area=159,593 sf   0.00% Impervious   Runoff Depth>3.23"Subcatchment 8S: Overland to Wetlands
   Flow Length=152'   Slope=0.1240 '/'   Tc=14.1 min   CN=64   Runoff=11.46 cfs  0.985 af

Avg. Flow Depth=0.19'   Max Vel=2.09 fps   Inflow=6.81 cfs  0.554 afReach 1R: Wetland Swale
n=0.050   L=290.0'   S=0.0759 '/'   Capacity=1,056.58 cfs   Outflow=6.56 cfs  0.552 af

Avg. Flow Depth=0.32'   Max Vel=2.30 fps   Inflow=17.81 cfs  1.537 afReach 2R: Wetland Swale
n=0.050   L=712.0'   S=0.0478 '/'   Capacity=890.78 cfs   Outflow=16.37 cfs  1.524 af

Total Runoff Area = 5.540 ac   Runoff Volume = 1.539 af   Average Runoff Depth = 3.33"
98.87% Pervious = 5.478 ac     1.13% Impervious = 0.063 ac
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Summary for Subcatchment 2S': Overland to Wetlands

Runoff = 6.81 cfs @ 12.17 hrs,  Volume= 0.554 af,  Depth> 3.54"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year Rainfall=7.64"

Area (sf) CN Description
* 38,320 77 Woods, Good, HSG D - Wetlands

21,500 55 Woods, Good, HSG B
2,724 98 Roofs, HSG B

* 19,200 58 >75% Grass cover, Good, HSG B
81,744 67 Weighted Average
79,020 96.67% Pervious Area
2,724 3.33% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.2 200 0.1100 0.27 Sheet Flow, Tc-2s

Grass: Dense   n= 0.240   P2= 3.37"

Summary for Subcatchment 8S: Overland to Wetlands

Runoff = 11.46 cfs @ 12.20 hrs,  Volume= 0.985 af,  Depth> 3.23"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year Rainfall=7.64"

Area (sf) CN Description
97,618 55 Woods, Good, HSG B
61,975 77 Woods, Good, HSG D

159,593 64 Weighted Average
159,593 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.1 152 0.1240 0.18 Sheet Flow, Tc-8

Woods: Light underbrush   n= 0.400   P2= 3.37"

Summary for Reach 1R: Wetland Swale

Inflow Area = 1.877 ac, 3.33% Impervious,  Inflow Depth > 3.54"    for  100-year event
Inflow = 6.81 cfs @ 12.17 hrs,  Volume= 0.554 af
Outflow = 6.56 cfs @ 12.25 hrs,  Volume= 0.552 af,  Atten= 4%,  Lag= 4.5 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.09 fps,  Min. Travel Time= 2.3 min
Avg. Velocity = 0.86 fps,  Avg. Travel Time= 5.6 min
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Peak Storage= 924 cf @ 12.21 hrs
Average Depth at Peak Storage= 0.19'
Bank-Full Depth= 2.00'  Flow Area= 106.7 sf,  Capacity= 1,056.58 cfs

80.00'  x  2.00'  deep Parabolic Channel,  n= 0.050  Scattered brush, heavy weeds
Length= 290.0'   Slope= 0.0759 '/'
Inlet Invert= 294.00',  Outlet Invert= 272.00'

‡

Summary for Reach 2R: Wetland Swale

Inflow Area = 5.540 ac, 1.13% Impervious,  Inflow Depth > 3.33"    for  100-year event
Inflow = 17.81 cfs @ 12.22 hrs,  Volume= 1.537 af
Outflow = 16.37 cfs @ 12.37 hrs,  Volume= 1.524 af,  Atten= 8%,  Lag= 9.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.30 fps,  Min. Travel Time= 5.2 min
Avg. Velocity = 0.96 fps,  Avg. Travel Time= 12.3 min

Peak Storage= 5,084 cf @ 12.28 hrs
Average Depth at Peak Storage= 0.32'
Bank-Full Depth= 2.00'  Flow Area= 113.3 sf,  Capacity= 890.78 cfs

85.00'  x  2.00'  deep Parabolic Channel,  n= 0.050  Scattered brush, heavy weeds
Length= 712.0'   Slope= 0.0478 '/'
Inlet Invert= 272.00',  Outlet Invert= 238.00'

‡
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NORTHEASTERN CONNECTICUT COUNCIL OF GOVERNMENTS 
 

ENGINEERING PLAN REVIEW 
PERTAINING TO 

PROPOSED MULTI-FAMILY DEVELOPMENT 
(ASSESSOR'S MAP 38, LOT 22) 

LOUISE BERRY DRIVE 
BROOKLYN, CT 

(July 22, 2020) 
 

(Comments in black are the Regional Engineer’s original July 22, 2020 review comments.) 
(Comments regarding Killingly Engineering Associates’ [KEA] response to Regional Engineer’s 

July 22, 2020 comments and pertaining to their revised plans are in red) 
(Comments in green are Regional Engineer’s December 12, 2020 review of KEA’s revised plans with revision 

date of December 7, 2020) 
(Comments in blue are Regional Engineer’s January 6, 2021 review comments of KEA’s revised plans with 

revision date of January 4, 2021) 
(Comments in purple are Regional Engineer’s March 5, 2021 review comments of KEA’s revised plans with 

revision date of February 10, 2021) 
 

 
 
My comments are meant to serve both the Inland Wetlands and Watercourses Commission and the 
Planning and Zoning Commission, as they apply to each commission.  Most recent Town of Brooklyn 
Zoning, Subdivision and Wetlands Regulations, and Public Improvement Specifications were researched for 
this review as well as the incorporation of sound engineering principles and judgment, which may not be 
specifically elaborated on in said regulations, into the overall design of the project.   
 
Sheet 2 of 8 – Property Survey (revised plan, Sheet 2 of 9) 
 
1. The soil scientist’s signature block is missing. 
 

The signature block for the soil scientist has been added to the plan. 
 
No further comment is necessary. 

 
Sheet 3 of 8 – Site Plan (revised plan, Sheet 3 of 9) 
 
1. Type of curbing and their radii around the islands in front of the dwelling units is not noted. 
 

The revised plans now show the type of curbing and radii. 
 
No further comment is necessary. 
 

2. Recommend sidewalk sidewalks be 5’ wide with a 2’ wide grass snow shelf between the curb and edge of 
sidewalk.  The proposed sidewalk design will have them more impacted during winter snow removal 
operations.  There is sufficient space to push the walks back and make them wider. 
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The revised plans now call for a 5’ wide sidewalk with 2’ snow shelf. 
 
No further comment is necessary. 
 

3. If school age children will be living here, it is recommended that sidewalks be installed along Louise Berry 
Drive opposite the school grounds. 

 
KEA states that no sidewalks are proposed for Louise Berry Drive.  I still believe sidewalks should be 
constructed due to increased traffic on this road and the possibility of school age children living in the 
proposed condominium development. 
 
No further comment is necessary.  However, a decision on the practical need for this is up to the 
Commission. 
 
The “green” comment still applies. 
 
The “green” comment still applies. 
 

4. There is no indication on the plans of the number of bedrooms in each dwelling unit.  The number of 
bedrooms can be used to calculate sewage flow. 

 
KEA states that each unit will have 2 bedrooms. 
 
No further comment is necessary. 

 
5. There appears to be one (1) exterior parking space for each dwelling unit.  Is there to be a parking garage 

in each unit to provide at least one (1) additional space? 
 

KEA states that each unit will have a garage for one (1) parking space. 
 
No further comment is necessary. 

 
6. In front of Units 1-3, the plan shows that a “block retaining wall” is to be constructed opposite the units.  

Is this to be the Versa-Lok unreinforced retaining wall depicted on Sheet 8 of 8?  If so, it should be 
labeled as such.  Also, how are vehicles going to be prevented from driving over the top of the wall 
because there is no railing or fence shown to be installed to prevent this? 
 
The revised plans now indicate that the wall will be a Versa-Lok product and a guide rail has been added 
to the top of the wall. 
 
No further comment is necessary. 

 
7. All units except Units 1-3 show curbing around a parking area perimeter and a lawn space adjacent to the 

unit driveways.  Why has this exception been made? 
 

The revised plans now indicate a curbing around lawn spaces for Units 1-3. 
 
No further comment is necessary. 

 
8. The guide rail symbol opposite the end of Unit 3 should be labeled. 
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The revised plans now include the label. 
 
No further comment is necessary. 

 
9. A 28,000 s.f. “recreation area” is to be located to the west of Units 47-51.  What constitutes a “recreation 

area?”  Furthermore, a significant portion of it (about 50%) is impacted by a proposed temporary 
sedimentation basin (see Sheet 5 of 8) and an access right-of-way in favor of the Town of Brooklyn.  Will 
the “recreation area” be impacted by the right-of-way because the right-of-way cannot be encumbered 
in any way?  This area, too, will be partially denuded of native vegetation due to construction of the 
temporary sedimentation basin and subsequent restoration of the land where it was located. 

 
KEA states that the recreation area is for passive recreation and that the temporary sedimentation basin 
after having served its purpose during construction will be removed and that area restored at the 
completion of the project.  It is also stated that the access easement will not be impacted.  However, the 
revised plans show a temporary soil stockpile where the previous plans showed the temporary 
sedimentation basin and due to the proposed grading it is hard to imagine that the access easement will 
not be impacted in some way, especially with the movement of heavy construction equipment.  
Additionally, the silt fence should be moved further away from the perimeter of the stockpile to allow for 
more efficient movement of heavy equipment, however, I believe this will require fencing installed 
across the easement causing some kind of impact.  Has the Town of Brooklyn been notified of this and 
will that be allowed on a temporary basis? 
 
The “red” comment regarding the silt fence location around the stockpile has not been addressed on 
the plan. 
 
The “green” comment has been addressed, no further comment is necessary. 

 
10. The steepest created slopes throughout the project should be clearly identified as 3H:1V (max.) so there 

is no question on how they should be graded. 
 

KEA states that slopes have been labeled in some areas.  However, I recommend that every location 
where there is to be proposed reshaping of the land be labeled with a slope designation (H:V) so that the 
site contractor will have no question as to how to shape the slopes the way the designer intended them 
to be.  Also, the revised plans include a note stating “provide jute netting or turf reinforcement mat,” but 
only in one location.  This note should be placed at every location where newly constructed slopes will be 
steeper than 3H:1V. 
 
The original comment has been addressed and no further comment is necessary. 

 
Sheet 4 of 8 – Layout and Landscaping Plan (revised plan, Sheet 4 of 9) 
 
11. There is a “Light Pole Detail” on this plan, however, there is no indication where the light poles are to be 

located within the project area or the routing of the electrical system needed to power them. 
 
Streetlight poles have been added to the revised plan.  However, it still remains a question as to how the 
underground electrical service will be installed and where its originating source is located.  Additionally, if 
there are to be ground mounted power transformers and telephone and CATV junction boxes/pedestals, 
they should be shown on the plan, too. 
 
The “red” comment has been addressed and no further comment is necessary. 
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12. A portion of the area west of Units 47-51 will be disturbed from the construction of a temporary 
sedimentation basin.  A landscaping plan is needed for restoration of this area, too, but nothing has been 
shown on the plan. 
 
Revised plan Sheet 5 of 9 indicates that there will be a temporary stockpile, not a temporary 
sedimentation basin, and on Sheet 4 of 9 there is a note stating “provide New England erosion control 
restoration mix in this area where temporary sedimentation basin will be utilized during construction.”  
However, this note should be revised to read “temporary stockpile.” 
 
The “red” comment has not been addressed. 
 
The “green” comment has been addressed, no further comment is necessary. 
 

13. It would seem appropriate to soften the view of the gravel maintenance access driveway, which is 
located adjacent to the stormwater basin, from the housing units with landscaping consisting of trees 
and shrubs. 
 
On revised plan Sheet 5 of 9, landscaping consisting of eight (8) Leatherleaf Viburnum has been added to 
provide a visual buffer to the stormwater basin for several of the closet dwelling units. 
 
No further comment is necessary. 
 

Sheet 5 of 8 – Drainage and Utilities Plan (revised plan, Sheet 5 of 9) 
 
1. Catch basin information is missing, i.e. type of catch basin, top of frame elevation, pipe invert elevations 

(in – out), roadway centerline stationing position and offset (RT or LT) from the centerline station. 
 
The requested catch basin data is now included in the plans and located on the new Road Profile plan, 
Sheet 6 of 9.  Incidentally, the title of this sheet should be changed to “Road Profile,” as it is not a 
“Drainage and Utilities Plan.”  Also, the profile for STA 8+50 thru 10+00 should be moved to the left and 
joined to the profile for STAs 4+50 – 8+00 at the appropriate elevation line.  
 
The “red” comment has not been addressed.  Also, the catch basins are drawn incorrectly with 2’ deep 
sumps and must be revised to indicate 4’ deep sumps, and Note 3 under “Drainage Notes” needs to be 
corrected to state that all catch basin sumps shall be 4’ deep. 
 
The profile for STA 8+50 thru 10+00 has not been joined to STA 4+50 thru 8+00 as requested.  The 
“green” comment has been addressed. 
 

2. Drainage system pipe information is missing, i.e. type of pipe material, diameter, length, and slope. 
 

The requested drainage pipe data is now included in the plans and located on the new Road Profile plan, 
Sheet 6 of 9. 
 
No further comment is necessary. 

 
3. The type of pipe to be used for the 8” roof leaders has not been specified nor the minimum slope to the 

connection at a catch basin.  Detectable warning tape should be used over the pipe if it is not made from 
a ferrous material. 
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On Sheet 5 of 9 a note has been included stating the roof leader size and pipe material.  A minimum 
slope has not been noted and no construction detail has been included in the plan set showing trench 
width, pipe, minimum depth of bury, bedding material, detectable warning tape, etc.  A detail should be 
included in the plan set describing this information. 
 
The “red” comment has not been addressed. 
 
The “red” comment has been addressed, however, the “Roof Leader Pipe in Trench Detail” on Sheet 7 
of 9 needs to be revised to show the correct size of the pipe, which is 8” NOT 6”. 
 
The blue comment has been addressed and no further comment is necessary. 
 

4. Sanitary sewer manhole information is missing, i.e. top of frame elevation and pipe invert elevations, 
roadway centerline stationing position and offset (RT or LT) from the centerline station. 
 
The requested sanitary sewer system data is now included in the plans and located on the new Road 
Profile plan, Sheet 6 of 9. 
 
No further comment is necessary. 
 

5. Sanitary sewer system pipe information is missing, i.e. type of pipe material, diameter, length, and slope. 
 

The requested sanitary sewer system pipe data is now included in the plans and located on the new Road 
Profile plan, Sheet 6 of 9. 
 
No further comment is necessary. 

 
6. Building sewer connections should have cleanouts shown exterior of the building footprint. 
 

KEA states that building sewer cleanouts will be provided, however, they are not shown on any plan 
exterior of the building units.  Furthermore, the way building sewer connections (individual units) are to 
be connected to a sewer line manifold or trunk line need to be shown on plan Sheet 5 of 9. 
 
The “red” comment has not been addressed. 
 
The “red” comment has not been addressed. 
 
KEA’s plan reflects what has been approved by Brooklyn WPCA.  Therefore, no further comment is 
necessary. 

 
7. How are Units 1, 2 & 3 connected to the sanitary sewer system?  The nearest sanitary manhole (S1) is 

shown to be approximately 150’ away.  “Spaghetti” connections to this manhole should not be allowed 
and will require extending the sewer main to approximately STA 9+50. 
 
On plan Sheet 5 of 9, KEA has added an additional sanitary sewer manhole (S1) at STA 8+22.87 (8.12’ LT).  
However, if the connection of each housing unit (Nos. 1 – 3) to the sewer main is to be as depicted in the 
“Sewer Connection Detail” shown on Detail Sheet 3 (Sheet 9 of 9), then the sewer main needs to be 
extended further up the road and an additional sewer manhole constructed at STA 9+35, more or less. 
 
The “red” comment has been addressed. 
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8. The proposed sanitary sewer collection system is shown to be connected to the existing sanitary sewer 
line in an easement located on town property.  What is the purpose of having this easement?  What does 
the sewer and water line serve?  Are the lines mains or building services?  Who will make the 
connections?  Who will be responsible for maintaining the sewer and water lines after they are installed? 

 
It was understood that this is an existing easement.  KEA did not answer 1) what is the purpose of the 
easement, 2) what does the sewer and water lines serve, 3) are the lines dedicated services or mains that 
anyone could connect to, 3) who will make the connections, and 4) who will be responsible for 
maintaining the lines to the condo development.  One other important point is did anyone have to pay 
for the extension of the sewer and water lines from Vina Lane?  If so, should that party receive some 
compensation for the condo tie-ins? 
 
The “red” comment has not been addressed. 
 
The “red” comment has not been addressed. 
 
KEA’s plan reflects what has been approved by Brooklyn WPCA.  Therefore, no further comment is 
necessary. 

 
9. No information has been provided such as the elevations of the invert of the connections at the existing 

sanitary sewer manhole (what is the manhole made of—brick, cement block, precast concrete or ?), top 
of frame elevation, the size of the existing inflow and outflow lines, pipe material, slope, and direction of 
flow.  Due to lack of information it is unclear if this is a sewer main or a service connection and whether 
or not the calculated sewage flow from the 51 dwelling units (number of bedrooms unknown) can be 
accommodated by the existing sewer line, whose flow and capacity should be evaluated back to its 
connection to a main trunk line and the analysis presented in a report.  Have test holes been dug to find 
out whether or not there will be a conflict between the new sewer line (new) and the existing water line 
that is shown to be in the same easement? 
 
If the sanitary sewer manhole in the easement is not accessible, how did KEA know where to locate it on 
their plan?  KEA needs to ask the Brooklyn WPCA for permission to excavate around the existing manhole 
to provide the particulars of this manhole, i.e. top of frame elevation, type of manhole (precast, brick or 
block), pipe inverts in/out, diameter and type of pipe, etc. and place this information on the plan.  
Additionally, the consultant needs to ask Connecticut Water for permission to locate the water line 
(vertically and horizontally), especially the 90° bend where the proposed sewer connection crosses it.  
This is important due to the fact that there should be a thrust block that should not be disturbed at this 
location.  If the sewer line crosses this critical point then the water line must be exposed for at least two 
joints on either side of the bend and either friction clamps or other mechanical joint restraint devices be 
installed to prevent a blowout of the line.  KEA needs to address this and just not leave it to Connecticut 
Water to do that.  Information gleaned from test pits and examination of the infrastructure is to be 
noted on the site plan and profile plan. 
 
The “red” comment has not been addressed. 
 
The “red” comment has not been addressed regarding the existing sanitary sewer line and manhole. 
 
KEA’s plan reflects what has been approved by Brooklyn WPCA.  Therefore, no further comment is 
necessary. 
 

10. The existing water line in the sewer easement needs to be identified by pipe material, size, static 
pressure, calculated from static pressure taken at the closest fire hydrant on Vina Lane or Route 205, at 
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the proposed connection and valve/fittings/thrust block configuration to make the connection.  Is this 
considered a water main or a service? 
This information is critical to this development and should have been obtained prior to plan submission.  
When was Connecticut Water contacted to provide this information?  The information is needed in order 
to complete the engineering review of this development. 
 
The “red” comment has not been addressed. 
 
The original comment regarding static water pressure has not been addressed. 
 
KEA’s plan reflects what has been approved by Connecticut Water.  Therefore, no further comment is 
necessary. 

 
11. The “sewer easement in favor of the Town of Brooklyn” also contains a water line.  Does the recorded 

sewer easement state that a water line is also included in said easement?  If not, will there be an 
easement for the water line? 
 
KEA did not provide an answer to this request.  This information is needed in order to complete the 
engineering review of this development. 
 
The “red” comment has not been addressed. 
 
The original comment has not been addressed. 
 
KEA’s plan reflects what has been approved by Brooklyn WPCA.  Therefore, no further comment is 
necessary. 

 
12. The water system needs additional information, i.e. type of pipe (material and joint type—for example, 

bituminous coated Class 52, cement mortar lined, mechanical joint), RSV gate valves (open right or left?), 
tapping sleeve and valve, gate valve boxes (sliding type), corporations, curbstops, blowoff assembly, fire 
hydrants, thrust blocks (with dimensions for 150 psi thrust), description of fittings and whether 
mechanical joint or push-on, water services to buildings, megalugs, friction clamps, etc.  How is the 
connection to the existing water line to be made and is the existing water line capable of serving it 
present use and the addition of the 51 single-family residential condominium units?  How this was 
determined should be documented in writing. 
 
KEA stated that when they receive this kind of information from Connecticut Water they will update their 
plans with it.  When was this information requested and when will it be received?  This information is 
needed in order to complete the engineering review of this development. 
 
The original comment has been addressed. 

 
13. Due to the type of building structures and their close proximity to one another, has the Fire Marshal 

been contacted in writing to determine whether or not a separate fire service will be required for each 
multi-housing building or if private fire hydrants will be required?  Has a hydrant fire flow test been 
conducted for evaluation by the Fire Marshal? 
 
KEA states that fire hydrants will be installed required by code.  What code?  They also state that they 
will determine whether the units will have a built in fire suppression system (sprinklers) or firewall 
separation.  I thought the Brooklyn Fire Marshal was the expert who makes this kind of decision.  The Fire 
Marshal should submit a written review of the plans with recommendations for the file. 
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The original comment has not been addressed. 
 
The original comment has not been addressed. 
 
The original comment still has not been addressed. 
 

14. I calculate, by physics, that the static pressure drop of the water service from the connection in the 
easement on Town of Brooklyn property (elev. = 238) to the top end of the system (elev. = 312) to be 32 
pounds per square inch (there is a 1 psi loss for every 2.31 feet of elevation change).   If it is found that 
the static pressure at the connection is less than adequate, a pump station would become necessary for 
the domestic supply and the fire supply to overcome the deficiency in water pressure—this should be 
found out now rather than later.  Also, the engineer must take into account additional pressure friction 
losses due to reduced pressure zone backflow preventers, which is typically a 12 pound per square inch 
loss, thus making the potential pressure loss close to 45 pounds per square inch.  Water meters, service 
piping, bends and isolation valves also introduce their own friction losses, depending on state of flow.  As 
can be seen from this, a thorough analysis of the water system is necessary to determine if there will be 
safe and adequate water delivery at acceptable operating pressure to all housing units, all the way up to 
the intersection of Louise Berry Drive.  This is especially important for firefighting where hydrants may be 
expected to flow at approximately 1,000-1,500 gallons per minute under residual pressure or meeting 
this rate via assistance with a pumper truck, if the supply main has the delivery capacity for that.  The 
complete analysis of the water system should be presented for review in report form as soon as possible 
to see if it will be adequate. 
 
KEA did not answer this question.  The line may be looped, as they stated, however, this is a dead-end 
line that functions according to the laws of physics.  The requested information is needed to complete 
the engineering review for this development. 
 
The original comment has not been addressed. 
 
The original comment has not been addressed. 
 
KEA’s plan reflects what has been approved by Connecticut Water.  Therefore, no further comment is 
necessary. 
 

15. How is water consumption metering to be accomplished along with backflow prevention?  Will there be 
a “Hotbox “ or similar all-weather environmentally controlled enclosure (needs electricity) protecting a 
master meter and backflow device or will units be individually metered with their own backflow 
preventers?  If fire hydrants are installed in the development, how will Connecticut Water handle billing 
that if a master meter at the connection to the existing main is not installed? 
 
KEA is correct, this is not a wetlands issue – it is an engineering issue that needs to be addressed to 
provide adequate and safe water supply to this development.  Additionally, future condo association 
members do not need any surprises on the cost of maintenance and how they will be billed for water 
consumption.  KEA needs to provide the requested information. 
 
The original comment has not been addressed. 
 
The original comment has not been addressed. 
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KEA’s plan reflects what has been approved by Connecticut Water.  Therefore, no further comment is 
necessary. 
 

16. The water system needed for a development of this scope needs to be designed by a professional 
engineer.  It is not as simple as connecting a single house to a water main.  The system design should be 
accompanied by numerous construction details in the plan set in order for a contractor and construction 
inspector is sure the system is being installed properly. 
 
KEA stated that when they receive this kind of information from Connecticut Water they didn’t say they 
will update their plans with it.  When was this information requested and when will it be received?  This 
information is needed on the plans in order to complete the engineering review of this development. 
 
The original comment has not been addressed. 
 
Connecticut Water has supplied additional design information.  However, the plans do not reflect all of 
the changes made by the water company.  This needs correcting. 
 
KEA’s plan reflects what has been approved by Connecticut Water.  Therefore, no further comment is 
necessary. 
 

17. The water main installation is shown following a curved course in some places.  Upon closer examination, 
it may be found that the radius of the curve is greater than the maximum pipe deflection (by size) 
recommended by American Water Works Association (AWWA) standards and, in fact, bends (fittings with 
thrust blocks) may have to be utilized in the design to route it around the curve. 
 
The revised plans now show bends in the proposed water line.  However, no details have been included 
in the plans for construction of thrust blocks for various types of water main fittings (tees, wyes, bends, 
end caps, etc.) for, say, 150 psi line pressure. 
 
The “red” comment has not been addressed. 
 
Connecticut Water has addressed this in their comments.  No further comment is necessary.  
 

18. For improved quality of water for Units 1, 2 & 3, the proposed water main should be extended to 
approximately STA 9+50 and a blowoff assembly, friction clamp and thrust block installed there. 
 
KEA’s revised plan now shows the full extent of the existing water main in Louise Berry Drive and the 
condominium development is now connected to it.  Also, see Comment No. 14 above. 
 
The water main has been extended, however, Comment 14 has not been addressed. 
 
Connecticut Water has revised the path of the water main, however, the plan does not reflect this.  
Comment 14 has not been addressed. 
 
KEA’s plan reflects what has been approved by Connecticut Water.  Therefore, no further comment is 
necessary. 
 

19. The drainage outlet from the stormwater basin will direct water onto the Baker property.  Will this 
require a drainage easement on the Baker property in favor of the condominium association to allow this 
flow?   It is unknown as to what volume of water will discharge in more or less a point source to the 
receiving wetlands. 
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KEA states that the post-development drainage pattern to the wetlands is unchanged.  This is not true 
since the pre-development (existing) drainage pattern is that of sheet flow from the entire property from 
Louise Berry Drive, ultimately flowing into the wetland across the perimeter of the wetland located on 
the subject property.  In post-development, the runoff from the pre-development area will be collected 
in an engineered drainage system and a swale, all of which will empty into a stormwater retention basin 
that will point discharge into a discreet location in the wetland practically on the adjacent Baker 
property.  I recommend that the configuration of the proposed drainage design be revisited to determine 
whether an alternate drainage system discharging stormwater runoff to the wetland at several points on 
the subject property, rather than one, will provide a greater benefit in maintaining the health of that 
portion of the wetland system. 
 
The original comment has not been addressed. 
 
The original comment has not been addressed. 
 
The original comment remains unanswered. 
 

20. It is recommended that the riprap outfall at the terminus of the stormwater basin outlet pipe be 
constructed as a plunge pool.  This will further reduce discharge velocity and provide additional sediment 
transport reduction. 
 
KEA’s drainage report, which was not available initially, indicates the discharge from the basin for the 
100-year design storm will have a low velocity at less than 3 fps.  Accordingly, a plunge pool is 
unnecessary. 
 
The original comment has been addressed. 
 

21. The level spreader at the terminus of the stormwater basin discharge pipe is not labeled as such and its 
minimum length should be shown.  Also, there needs to be an erosion and sediment control system 
installed below the disturbance caused by constructing the discharge pipeline and the level spreader. 
 
The level spreader has been dimensioned on the plan and additional erosion and sediment control 
system has been shown downstream of the level spreader. 
 
The original comment has been addressed. 
 

22. It is recommended that an additional erosion and sediment control system be installed along the north 
side of the main road from the cul-de-sac turnaround continuously, save for driveway openings, to 
opposite centerline STA 8+00. 

 
Additional erosion and sediment control (E&S) has been added to the plan.  However, the E&S to the 
west of the stockpile shown on Sheet 5 of 9 should be moved to a line that is 20’ from the west boundary 
of the stockpile to allow for movement of heavy equipment.  As shown, the E&S line is too restrictive for 
that kind of maneuvering. 
 
The “red” comment regarding the stockpile has not been addressed. 
 
The requested E&S control system has not been added along the north side of the main road from the 
cul-de-sac turnaround to opposite centerline STA 8+00.  This is to lessen sediment loading in catch 
basins in the road down gradient from the regrading activity during construction. 
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The blue comment has been answered and no further comment is warranted. 

 
23. As shown on the plan, the temporary sedimentation basin will be constructed in an area where there is a 

six (6) foot difference in elevation across its width (west to east).  According to the “Temporary Sediment 
Trap Embankment Cross Section” located on Sheet 7 of 8, a 3’ (max.) deep level bottom excavation, 
starting on the west side of the basin will require about an 8’ deep excavation on the east side of the 
basin.  If this is not the way the basin is to be constructed and instead will be a combination of berm 
construction on the low (west side) and 3’ deep excavation on the east side, that should be shown in the 
detail on Sheet 7 of 8.  In any case, no deep test holes have been dug here to show where groundwater 
may lie or where an average seasonal high water table may exist, which would be evidenced by soil 
mottles, to see if there would be an impact on the basin.  Constructing the basin with a earthen berm 
should be shown on the plans because of the large area of tree removal that will occur.  How would 
accumulated water be managed for this basin?  What would be the likelihood of an embankment failure 
if not built with an emergency spillway protected with at least riprap armoring?  Furthermore, there is no 
sediment control system (silt fence or hay bales) surrounding the proposed temporary sedimentation 
basin, because any sediment laden water that rises to the point where it would flow through the stone 
dike, the dike will not necessarily trap fine particles of sediment with much efficiency.  Also, the 
aforementioned sediment trap detail incorporates a weir of unknown length at the crest of the stone 
dike.  An explanation of how the weir will function, knowing the pervious stone dike will allow the 
passage of water, is needed.  Drainage calculations are also needed. 
 
This comment is moot because this temporary sedimentation basin was eliminated on the revised plan 
and a stockpile location is now in its place. 
 
The original comment has been deemed moot with the removal of the proposed temporary 
sedimentation basin. 
 

24. The “rain garden” south of Unit 7 is a nice feature, especially for a single-family home site, however, for 
this project, why aren’t more rain gardens proposed?  What is to be planted in the rain garden?  If this is 
the only one to be constructed and because of its location behind a building it will be hidden from most 
people’s view and possibly not taken care of for very long – keep in mind, it is on “common land.” 
 
The rain garden has been eliminated in the revised plans.  However, the consultant has to remove the 
note that reads “provide rain garden for roof drainage.” 
 
The “red” comment has been addressed. 

 
Sheet 6 of 8 – Detail Sheet (revised plan, Sheet 7 of 9) 
1. Note 9 under “Construction Notes/General Provisions” should be more specific and state that the 

materials shall be disposed of off the development site. 
 
KEA stated in its response that the note was modified to state what materials shall be removed from the 
site.  It is true that they did modify the note in the revised plan to state the type of materials that should 
be removed.  However, they did not state that the materials should be removed to an approved offsite 
disposal area.  Offsite disposal language needs to be included in the note. 
 
The “red” comment has not been addressed. 
 
This comment has been addressed. 
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2. In Note 7 under “Development Schedule/Sequence of Operations” it is stated that topsoil stripped from 
driveway locations will be stockpiled in locations shown on the plans.  However, none of the plans show 
any stockpile locations.  Stockpile locations should be shown on the plans. 
 
The revised plan now shows a stockpile area to the west of Unit Nos. 47 – 51.  Also, there is only one (1) 
stockpile location shown on the plan so the word “locations” in Note 7 should be changed to “the 
location.” 
 
The “red” comment has been addressed. 
 

3. In Note 8 under “Development Schedule/Sequence of Operations” it is stated that utility companies are 
to be contacted to coordinate connections to the water and sewer mains.  If it is determined that the 
existing water and sewer mains are privately owned, the utility companies may not be the entity to 
contact for the proposed connections.  An explanation of who will make the connections needs to be 
clarified. 
 
KEA states that Connecticut Water will be the owner of the new water main serving the development.  If 
this is the case, since the development’s road will be privately owned and maintained by a condominium 
association or similar entity, it is likely an easement in favor of Connecticut Water will be required in 
order to maintain/repair/improve the utilities water infrastructure.  It is incumbent upon the Applicant’s 
consultant to present proof in the form of a written memorandum of understanding that Connecticut 
Water is willing to do this.  The memorandum should also address particulars concerning the water 
services (domestic and fire), meters, meter pits and fire hydrants. 
 
KEA also stated in their response that the sanitary sewer main will be owned and maintained by the 
Condominium Association.  Therefore, an easement is not necessary for them to do work on what they 
will own. 
 
KEA did not explain who will make connections to the existing water and sewer lines. 
 
The “red” comments have not been addressed. 
 
In the “red” comment the question of requiring a utility easement over the access road, driveways and 
other portions of “common space” has not been addressed. 
 
The blue comment has been answered and no further comment is warranted. 
 

4. In Note 9 under “Development Schedule/Sequence of Operations,” it is stated that the stormwater basin 
will be used as a temporary sedimentation basin and that drainage structures and pipe are to be installed 
with inlet protection to catch basins.  In light of this, an explanation is needed on how sediment laden 
water will be prevented from discharging through the stormwater basin outlet structure and into the 
wetlands. 

 
KEA states that the stormwater retention basin forebay will also serve as a temporary sediment trap 
during construction with the utilization of a crushed stone berm with a low-level outlet encased in 
crushed stone and filter fabric to discharge accumulated water into the wetland, to be used during site 
construction.  A detail of the low-level outlet as described by KEA must be shown as a construction detail 
in order to be sure it is constructed as described, because I am not sure how this would be configured 
without such a detail.  Additionally, there is no sediment transport preventative for runoff from the swale 
flowing into the stormwater retention basin area during construction.  This must be addressed, too, as it 
does not flow into the basin’s forebay.  A complete lateral cross-section of the entire retention basin 
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when used as a temporary sediment trap and then used as a retention basin must be detailed on the 
plan to provide more understanding of its construction and inspection after it is constructed.  The partial 
cross-section depicted on the plan is unsatisfactory and I believe it was only pertinent to the temporary 
sediment trap that was eliminated and converted to a stockpile area to the west of Unit Nos 47 – 51. 
 
Recommend installing a silt sock arrangement rather than a crushed stone berm when the stormwater 
retention basin is first used as a temporary sedimentation basin.  The crushed stone berm with filter 
fabric is difficult to construct and will not prevent sediment transport as desired.  The silt sock is much 
more effective in preventing silt transport. 
 
The “red” comments have not been addressed. 
 
The “red” comment has not been addressed. 
 
The red comments have been answered and no further comment is warranted. 
 

5. In Note 15 “Development Schedule/Sequence of Operations” it is stated that utilities will be installed to 
the edge of the right-of-way.  This note should be deleted as there is no right-of-way. 

 
KEA stated in their response to my previous comments that they modified this note, but that is not true.  
The note is still present and must be eliminated because there is no defined road right-of-way. 
 
The original comment has been addressed. 

 
6. In the “Development Schedule/Sequence of Operations” there is no mention of constructing a temporary 

sedimentation basin that is shown on Sheet 5 of 8 to the west of Units 47-51. 
 
KEA does not need a note for this as there is no longer a need for a temporary sedimentation basin at 
this location. 
 
The original comment has been deemed moot with the removal of the proposed temporary 
sedimentation basin. 

 
Sheet 7 of 8 – Detail Sheet 2 (revised plan, Sheet 8 of 9) 
 
1. A riprap “Plunge Pool” detail should be added to this sheet for the stormwater basin outlet discharging 

to the level spreader.  The detail should be designed in accordance with the CT DOT drainage design 
specs handbook. 
 
KEA’s drainage calculations received after the initial plan review indicates a 100-year design storm flow 
having low velocity from the retention basin outlet piper.  Therefore, a plunge pool is not deemed 
necessary. 
The original comment has been addressed. 
 

2. A grass swale and riprap swale detail should be added to this sheet. 
 

KEA has added the requested swale detail to the revised plan. 
The original comment has been addressed. 

 
3. A cross section of the stormwater basin through the stormwater basin outlet structure should be 

provided to show the different elevations of stored water for the various design storms, 5- thru 100-year 
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frequency.  The “Stormwater Basin Outlet Structure Detail” and basin itself may have to be modified for 
this range of design storms. 

 
KEA has not added the full stormwater retention basin cross-section as requested.  A full cross-section is 
required with all basin associated construction details and elevations for each design storm water level, 
including the emergency spillway, outlet structure and basin freeboard above the spillway elevation. 
 
The original comment has not been addressed. 
 
The “red” and original comments have not been addressed. 
 
The blue comment has been answered and no further comment is warranted. 

 
4. There are no deep test pits in the area of the proposed stormwater basin to determine the level of the 

average high water level (soil mottles), if there is any groundwater present at shallow (<5’) depths and 
the percolation rate of the soil. 

 
KEA states in their response that deep test pits will be performed prior to plan submission to the 
Brooklyn Planning and Zoning Commission.  This path is fraught with danger because any major changes 
to the design of the basin caused by information gleaned from test pit data will cause the need for 
another review by the Brooklyn Inland Wetlands and Watercourses Commission.  Again, this is a basic 
task that should have been undertaken prior to the design and determination of the location of the 
retention basin. 
 
The original comment has been addressed.  Three (3) test pits have been dug in the area of the proposed 
stormwater detention basin showing no visible groundwater within 41” (mottles at this depth) below the 
existing ground surface. 

 
5. The “Flared End Section” detail and table is for a precast concrete end section.  The material and size of 

drainage pipe is not labeled anywhere on the plans.  However, if the pipe used in the engineered 
drainage system is not Class III precast concrete pipe, and, for example, will be high density polyethylene 
(HDPE) pipe, it is highly unusual not to use a flared end section manufactured with the same material as 
the pipe.  This needs to be explained or corrected. 

 
KEA states in their response that they corrected the flared end detail for HDPE pipe.  This is not true.  The 
entire detail they continue to show is not for HDPE pipe but, rather, for reinforced concrete pipe.  The 
detail still needs to be corrected. 
 
The “red” comment has not been addressed. 
 
The “red” comment has not been addressed. 
 
The red comment remains unanswered. 
 
 

6. In the “Type ‘C’ Catch Basin Detail” the sump below the lowest pipe invert is called out as 2’-0” min.  It is 
recommended that the sump be specified as 4’-0”. 
As stated by KEA, the catch basin detail on this plan has been modified to show a 4’-0” sump.  However, 
the elevations of the catch basin on the new Road Profile plan (Sheet 6 of 9) reflect elevations of catch 
basins with 2’-0” sumps.  This needs to be corrected. 
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The “red” comment has not been addressed (see Comment 1 for Sheet 5 of 8). 
 
This comment has been addressed. 

 
7. In Note 2 under “Notes” in the “Turf Reinforcement Mat Installation” detail, it states that the turf 

reinforcement mat shall be North American Green P-  or approved equivalent.  This particular mat is 
not biodegradable.  A biodegradable mat would be a more preferable choice. 
 
KEA states that the turf reinforcement mat selection has been modified to a biodegradable product.  The 
revised plan still indicates the use of North American Green P-300.  This must be changed to a 
biodegradable product, many of which North American Green manufactures.  See Note 2 under “Notes” 
above the “Turf Reinforcement Mat Installation” detail title. 
 
The “red” comment has not been addressed. 
 
The “red” comment has not been addressed in the “Turf Reinforcement Mat Installation” detail on 
Sheet 7 of 9.  This detail should be removed in its entirety because there is another “Turf 
Reinforcement Mat Installation” detail on Sheet 8 of 9 that specifies a biodegradable product, North 
American Green SC-150BN. 
 
The blue comment has been answered and no further comment is warranted. 
 

8. The Neenah R-3705 (product ID is incomplete and must be further specified by pipe outlet size) in the 
“Hooded Catch Basin Detail” appears to be a high maintenance item, according to what appears in the 
manufacturer’s catalog cut.  Furthermore, this product is manufactured using cast iron, which is very 
heavy.  If it is installed without any support within the catch basin, special care must be exercised when 
anchoring this item in a cored precast concrete wall, if it is not cast in place at the precaster’s facility, to 
prevent displacement (drooping) over time.  Also, the sump is shown as 2’-0” min. and it is 
recommended that the sump be no less than 4’-0” deep. 

 
KEA states the hood has been more clearly specified.  That is all well and good, however, for an 18” pipe, 
the hood shown on the detail is not anywhere representative of what a Neenah R-3701-18 Catch Basin 
Trap looks like and how it is attached to a catch basin.  The detail must be corrected to show the proper 
mounting of the Neenah product, if it is used.  I believe it will be highly problematic installing this device 
correctly which may lead to earlier than expected maintenance problems, which could lead to unwanted 
substances being discharged into the wetland.  Another type of device with a much less complicated 
mounting should be used.  The catch basin sump dimension was changed to 4’-0” on the revised plan. 
 
The “red” comment has not been addressed for the Catch Basin Trap. 
 
The Neenah R-3701-18 designation has been removed from the detail and no other product 
identification number has been specified.  A check of the Neenah castings catalog does not show any 
18” diameter hood with the profile depicted.  It is unclear what this hood will consist of or how it 
should be installed since there isn’t any detail or other information describing this item on the plan.  A 
specification and detail for this is required in order to evaluate its effectiveness. 
 
The blue comment has been answered and no further comment is warranted. 

 
9. It is unclear where the “Hooded Catch Basin Detail” is to be applied.  Is this to be used on every catch 

basin? 
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This has been clarified by KEA as only being used on the catch basin preceding discharge into the 
stormwater retention basin. 
 
The “red” comment has been addressed.  However, it would be most beneficial that every catch basin 
in the proposed development utilize this environmental safeguard. 
 
The “green” comment still applies. 
 
This recommendation on constructing every catch basin with a “hood” still applies to provide 
enhanced protection to the wetlands from runoff collected from the paved surfaces. 

 
Sheet 8 of 8 – Detail Sheet 3 (revised plan, Sheet 9 of 9) 
 
1. In the “Slip Form Concrete Curbing” detail the curbing should be identified as “Bituminous Concrete 

Curbing” and it would be preferable to have the curbing placed on the binder course for improved 
resistance to displacement.  Placing it on the wearing course makes it more vulnerable to severe damage 
by a snow plow.  In my opinion an even better treatment with respect to snow plows and ease of 
construction would be to utilize a 12” wide Cape Cod Berm because, experience proves when a snow 
plow impacts it the plow blade will tend to ride up and over the berm, thus causing less damage and 
displacement. 

In the revised plan KEA has eliminated the “Slip Form Concrete Curbing” detail and replaced it with a 
“Cape Cod Curbing” detail, which is satisfactory.  

The “red” comment has been addressed. 
 

2. The type of brick forming the channel and the table is not specified in the “Typical Sanitary Manhole 
Cross Section” detail.  Additionally, the type of frame and cover is not specified (size, weight, vent hole, 
no vent holes, locking, etc.) 

KEA has now specified an acceptable type of brick in the manhole detail.  However, information on the 
frame and cover has not been specified as requested.  The frame and cover should be that which is 
acceptable to the Town of Killingly WPCA and should at least be noted as such in the detail.  Incidentally, 
it is not known whether or not the overall manhole design or other sewer details is acceptable to the 
WPCA.  Has that approval been given in writing by the WPCA? 
 
The “red” comment has not been addressed. 
 
The original comment regarding the specific manhole frame and cover has not been addressed. 
 
KEA’s plan reflects what has been approved by Brooklyn WPCA.  Therefore, no further comment is 
necessary. 

 
3. The sanitary “Sanitary Sewer Pipe in Trench Detail” is missing a dimension for the depth of sand to be 

placed in a level plane above the crown of the pipe, the width of the trench, and detectable warning tape 
placed over non-ferrous pipe. 
 
The detail has been modified to show the additional information that was requested. 
 
The “red” comment has been addressed. 
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4. In the “Sewer Connection at Manhole” there is no information on how the penetration of existing 
manhole wall is to be properly sealed around the “residential sewer lateral” to prevent 
exfiltration/infiltration, i.e. Core ‘N Seal, Link Seal, cement mortar, etc.   Additionally, the size of the 
proposed sewer connection and type of pipe has not been specified in the detail. 
 
The detail has been modified to indicate the type of seal where the pipe will penetrate the manhole and 
the pipe type/size has been added to the detail. 
 
The “red” comment has been addressed. 
 

5. In the “Wood Guide Rail” detail, the lag bolts should be countersunk to minimize a snag point to 
pedestrian traffic.  Also, for best longevity of the guide rail, the number of pounds per square foot of 
preservative retention and species of wood (Southern Yellow Pine?) should be specified. 
 
The detail has been modified with the additional information that was requested except for the species 
of wood.  The APWA Category UC4C is satisfactory.  However, species of wood and type of wood 
preservative compound must be specified in the detail. 
 
The “red” comment has not been addressed. 
 
The “red” comment has been addressed. 

 
6. There is no indication on the plans where a wood guide rail is to be installed. 

 
This has been clarified on the revised plans. 
 
The original comment has been addressed. 
 

7. For the “Speed Limit Sign Detail,” due to the numerous parking spaces proposed along the main access 
drive, it seems more reasonable that the speed limit be posted at no more than 15 miles per hour. 
 
The detail has been modified on the plan to reflect a 15 mph speed limit. 
 
The original comment has been addressed. 
 

8. The “Sign Detail” for “No Outlet” should have the CT DOT “W14-2 (41-4605)” designation and spell out 
the manufacturer’s product number, “Seton #44851,” if that is the desired product to be installed. 
 
The detail has been modified on the plan to reflect a 15 mph speed limit. 
 
The original comment has been addressed. 

 
9. The “Stop Sign” detail should be called out by the CT DOT designation “R1-1 (31-0552)” and measure 30” 

x 30”. 
The detail has been modified on the plan to reflect a 15 mph speed limit. 
 
The original comment has been addressed. 
 

10. The “Typical Section – Unreinforced Retaining Wall” detail should include the additional information: 
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 The batter of the wall or the step back of each ascending row of blocks.  Also, in the drawing it is 
unclear if there is to be deformed rebar included with each course. 

 The type of the 4” diameter drain pipe behind the wall is not specified, i.e. Schedule 40, SDR 35, 
etc., and if it is to be perforated (holes up or down?).  Should it be wrapped with filter cloth? 

 The composition of the “drainage aggregate” should be stated by “percent passing” or with a CT 
DOT material specification. 

 The minimum depth of the “drainage aggregate” above the pipe. 

 The depth below finish grade of the top of the “granular leveling pad” and its composition 
(structural fill). 
 

  Is it necessary to utilize a filter fabric at the rear of the Versa-Lok wall to minimize migration of fine 
aggregate through the dry joints in the wall? 
 
The detail has been modified on the plan to incorporate additional information requested in the bulleted 
comments.  KEA stated that the detail is what is recommended by Versa-Lok for an unreinforced wall and 
no filter fabric is needed along the rear of the segmented wall units. 
 
The original comment has been addressed. 
 

11. In the “Roadway Cross Section” it is noted that a 50’ wide right-of-way is in this project.  Since there is no 
right-of-way lines associated with the road in this project, that designation should be removed.  
Additionally, it is believed that the sidewalk should be 5’ wide with a 2’ wide grassed snow shelf, not 4’ 
wide snug to the curb as shown and specified as Portland cement concrete not just concrete.  Another 
concern is that the grade of bituminous concrete to be used in the roadway base course and surface 
course is not specified.  Also, the inclusion of a 6” curb — a 12” wide Cape Cod Berm would be more 
maintenance friendly and have a more pleasing aesthetic appearance after several snowplow impacts. 
 
The cross-section detail has been modified to show it without a right-of-way. 
 
The original comment has been addressed. 

 
12. In the “Concrete Sidewalk Detail” the width of the sidewalk is shown to be 4’-0” wide and 4” thick.  It is 

recommended that these dimensions be changed to 5’-0” and 5”, respectively, in accordance with the 
Brooklyn Public Improvement Specifications.  It is also recommended that the sidewalk material be called 
out as “Portland cement concrete” with a 2’-0” (min.) snow shelf depicted at the edge of pavement. 

 
The sidewalk detail has been modified to show it 5’-0” wide with a 2’-0” snow shelf.  The thickness was 
not increased to 5”. 
 
The sidewalk thickness needs to be 5” in accordance with the requirements of the Brooklyn Public 
Improvement Specifications. 
 
The “green” comment has not been addressed and the concrete thickness needs to be corrected. 
 
The green comment remains unaddressed.  A 5” thick sidewalk needs to be specified to meet the BPIS. 
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General Comments 
 
1. The scale of the plans at 1”= 40’ appears to be inadequate in order to include numerous notes without 

cluttering the drawing.  A better scale would be 1” = 20’ for viewing the information and avoiding a lot of 
clutter. 
 
The 40-scale plans are acceptable by town regulation.  However, 20-scale would provide a less crowded 
view of the plans and less likely for the observer to overlook a detail. 
 
The original comment has been addressed, however, a 20-scale plan would be less crowded and, 
therefore, it would be less likely miss seeing some important information presented therein. 
 
The “green” comment remains. 
 
The plan scale is acceptable as presented and no further comment is necessary. 

 
2. Detailed drainage calculations for the 5- thru 100-year design storms have not been submitted for review 

with the plans.  The calculations are necessary to evaluate the engineered drainage system and any 
impact to the receiving wetlands.  A gutter analysis should be included in the report evaluating the 
effectiveness of the catch basin grates in catching and treating gutter flow for spread and grate blowby. 
 
Drainage calculations have since been submitted for review.  However, they have not been fully reviewed 
at this time. 
 
Drainage calculations with revisions thereto have since been reviewed and found to be satisfactory. 
 

3. Due to its steep slope (10%±), length, width and critical role in providing access to the residential units, a 
separate plan and profile of the main access road will be required (scale: Horiz. 1” = 20’ and Vert. 1”= 5’) 
for evaluation and demonstrate its relationship to connected parking lots and elevations of adjacent 
residential units with stepped construction, and to see how well their parking spaces integrate with the 
design.  Underground utilities (drainage, sewer, water, and gas) with appropriate inverts and frame 
elevations, and vertical geometry (PVC, PVT, PVI, Tangents, slopes, side parking intersections by station, 
etc.), should be included in the profile.  This important information was not included in the plan set 
under review.  This needs to be treated like a road project in order to be constructed properly. 

 
As requested, KEA has added a detailed Road Profile plan (Sheet 6 of 9) to the plan set.  This plan depicts 
roadway slope; vertical curves; existing and proposed elevations; drainage, water and sanitary sewer 
lines; at a scale of Horiz: 1” = 40’, Vert: 1” = 4’, which is a standard 10:1 vertical exaggeration.  The title 
block of this plan is incorrect and needs correcting. 
 
The “red” comment has not been addressed with respect to the title of the plan. 
 
The title has not been corrected to show the intersection of the centerlines of the condominium unit’s 
access lanes to the parking areas.  The intersections need to be shown on the Profile Plan to verify the 
grading shown on the Site Plan. 
 
This comment has been addressed and no further comment is necessary. 

  
4. The proposed site design is very tight.  Parking may become an issue for owners who have guests and no 

place to park them except along edges of some “off-street” (the main road is referred to for clarity as a 
“street”) parking lots or along the “street.”  This has the potential of introducing a safety hazard, 
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especially for any responding emergency service vehicles, and certainly an inconvenience for some 
residents—this is especially true for residents of Units 40-44 and 47-51. 

 
KEA is willing to discuss additional parking with town staff.  I still feel that because the site design is so 
compact.  The way housing units are situated along most of the length of one side of the the main 
roadway would force overflow parking to park on the opposite side of the road.  This has a great 
potential for creating an undesirable and unsafe condition by causing traffic congestion and sight 
distance obstruction for vehicles exiting the off-street parking areas.  For these reasons additional 
parking is warranted for the safety and convenience of all the residents, visitors and operation of large 
commercial vehicles. 
 
The “red” comment has not been addressed.  The revised plans do not show any additional overflow 
parking. 
 
The “green” comment has not been addressed.  The plans do not show any delineation of additional 
parking and, if on the main access roadway, parking there must demonstrate sufficient clearances for 
safe two-way vehicle passage. 
 
The blue comment remain unaddressed. 

 
5. It should be noted that a large area of wetlands runs across the length of the southern portion of the 

property to be developed.  Presently, the existing topography shows that this wetland receives water 
from a good portion of the land (acreage) along a portion of land at the northern boundary of the 
property and possibly beyond, from the school property.  The proposed site development with its 
buildings and street will block a good portion of this flow from the wetlands-at-large and collect it in a 
drainage system that will only feed the wetlands at the sole discharge of the stormwater basin outlet.  I 
am not sure if this impact has been studied by a wetlands biologist—not a soil scientist—to see if this is 
something to be concerned about and how it may affect the ecology of the area.  However, runoff 
starvation of the wetland may be reduced if the drainage system were redesigned and broken up into 
segments with collected runoff discharged from various locations along the road, toward the wetland 
across “common land.”  This may also reduce the amount of pipe shown in the current design and reduce 
the size of the stormwater retention basin. 
 
I have reviewed the soil scientist’s wetlands report.  I am concerned that the report makes statements 
and conclusions by the soil scientist about impacts to hydrology and water quality, unless the he has the 
credentials to do this, of which I am not aware of.  I believe a certified hydrologist should be doing this.  
Furthermore, the report states that the “potential long-term impacts to the upland habitat from the 
project would include the loss of a significant portion of upland review area serving as riparian zones and 
upland wildlife habitat adjacent to the wetlands and brook corridor.  This intrusion will force wildlife into 
the vegetated corridor in and around the wetlands and brook, during and after the construction 
timeframe, and into other areas where the uplands are not disturbed.”  Then, after making these 
statements a conclusion is reached stating “the existing wetlands and watercourses will still have the 
ability to provide the same wetland functions and values they currently provide.”  How can this be?  Is it 
wise to eliminate upland review area to cause such a significant loss of area to the detriment of the 
riparian zone and wildlife habitat? 
 
Also, the wetlands report states that two watercourses were located on the property.  However, the 
watercourses are not shown on the plans and they require a 175’ regulated wetland area, which is not 
shown. 
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The plans now show the 125’ and 175’ upland review areas (UVA).   This delineation was not shown on 
the previous plan submission.  The added delineation brings home the impact on the wetlands due to 
the enormous area of disturbance within the UVA.  It is stated in the soil scientist’s wetlands report 
that “this is a significant loss.”  Being so, it is my opinion that a biologist needs to be consulted to 
further evaluate the wisdom of modifying such a significant portion of the UVA as depicted on the 
plan, especially considering it being more than just a case of land disturbance (loss of native growth 
and slope modification), but also by introducing human habitation (noise, light, temperature change, 
etc.) much closer to the actual wetlands.  This proposed impact needs further study and evaluation. 
 
My “green” comment opinion still holds true and needs to be addressed.  The elimination of such a 
large area of uplands area to the wetland is something I am really concerned about that could be to 
the detriment of the wetlands (wildlife habitat, flora supporting wildlife, surface water recharge for 
the wetland, impact of temperature change, etc.). 
 
The blue comment remains a concern. 

 
6. It is unclear whether or not the Applicant’s engineer has calculated the amount of sewage that may be 

produced by 51 units (number of bedrooms unknown at this time) and if the Brooklyn Water Pollution 
Control Authority has been contacted about this and approved a connection. 

 
According to KEA, they have not formally discussed sewage disposal with the Town of Killingly WPCA.  
This should be done before filing an application and plan submission with a commission to try and avoid 
changes to the scope of the project after the submission is made. 
The “red” comment has not been addressed. 
 
The “red” comment has not been addressed. 
 
KEA’s plan reflects what has been approved by Brooklyn WPCA.  Therefore, no further comment is 
necessary. 

 
7. After all is said and done, the drainage system, sanitary sewer system, water system and access roads 

cannot be constructed, without a lot of guess work, using these plans.  The lack of information relegates 
them to “schematic plan” status. 
 
Much of the missing water, sanitary sewer and drainage system is now included in the revised plans.  
What is left to include in a subsequent plan revision is information that KEA expects to receive from 
Connecticut Water, Town of Brooklyn WPCA and the Brooklyn Fire Marshal.  Without this additional 
information, the plans are considered incomplete.  Additionally, the soil scientist’s wetland report 
contains conclusions that may only be made by an engineer or hydrogeologist.  If this is found to be true, 
then the plans are incomplete until opinions on water quality and are received from one of these 
professionals. 
 
The “red” comment remains unaddressed. 
 
The “red” comment has not been addressed satisfactorily. 
 
KEA’s plan reflects what has been approved by Brooklyn WPCA and Connecticut Water Company.  
However, information is still lacking regarding the Fire Marshal’s input and the soil scientist’s wetland 
report not including opinions of an engineer or a hydrogeologist. 
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8. If this is to be a condominium as stated in the Applicant’s application, when will the paperwork on the 
bylaws of the condominium association be drafted and finalized?  How will this be coordinated with any 
approval this project may receive from the Planning and Zoning Commission? 
 
KEA provided an acceptable response to these questions. 
 
The “red” comment has been addressed. 
 

9. Who will track the surveying of the interior of each condominium unit to ensure that they are filed with 
the appropriate office (Town Clerk Land Evidence Records and Building Official)?  How may this affect 
issuing a Certificate of Occupancy for any individual unit? 

 
KEA has addressed the first question but not the one pertaining to the Certificate of Occupancy (unit by 
unit?). 
 
The “red” comment pertaining to the Certificate of Occupancy has not been addressed. 
 
The “red” comment has not been addressed. 
 
This comment has been address and no further comment is necessary. 
 

10. In a condominium development there is common space that is governed by the Condominium 
Association, with each owner having a vote in decision making.  Should the land around the buildings be 
labeled on the plans as “common space?”  Any common space within the buildings would be surveyed 
and noted as such in land evidence records.  However, this may be unlikely according to the building 
footprints shown on the plans. 

 
KEA provided a response to this question.  However, there is nothing in the plans that says this is a 
condominium project.  If this is a condominium project, then a reference to “condominiums” should be 
clearly stated in the plans. 
 
The “red” comment has not been addressed. 
 
The “red” comment has been addressed.  The Title Sheet plan now includes the word “condominium.” 
 

11. A typical floor plan and building rendering would be helpful in visualizing the Applicant’s project. 
 

A typical floor plan should be included in the plan set being reviewed.   This should be included in the 
next plan review. 
 
The “red” comment has not been addressed. 
 
The “red” comment has not been addressed.  It needs to be shown whether or not there is a full-
basement under each unit and a typical profile drawing showing the elevations of water and sewer 
connections entering/exiting each unit and the elevations of foundation drains. 
 
The blue comment remains unaddressed.. 

 
12. Who will be the responsible party for maintenance and repair of the water main and sewer main and any 

extensions or modifications to the same? 
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KEA has stated that Connecticut Water will assume ownership of the water main and be responsible for 
its maintenance.  However, the Condominium Association will be responsible for ownership and 
maintenance of the sanitary sewer line. 
 
The “red” comment has not been addressed with respect to the sanitary sewer line. 
 
The “red” comment has not been addressed with respect to the sanitary sewer system. 
 

13. All references in the plan set to State of Connecticut Department of Transportation Form 817 or any 
other previous Form should be updated to read the current Form 818. 
 

The revised plans continue to refer to Form 817.  This should be changed to Form 818. 

 

The “red” comment has not been addressed. 
 
The “red” comment has been addressed. 

 
 
THE FOLLOWING ARE THE REGIONAL ENGINEER’S COMMENTS DATED OCTOBER 5, 2020, PERTAINING TO 
KEA’S REVISED PLANS OF AUGUST 24, 2020 WITH ADDITIONAL COMMENTS OF JANUARY 6, 2021 and 
MARCH 5, 2021 
 
1. A note should added to “Construction Notes/General Provisions” that states upon completion of 

construction, accumulated sediment and other deleterious material shall be thoroughly removed from all 
catch basins, manholes, pipes and swales and disposed of off-site.  Additionally, the stormwater 
retention basin bottom and appurtenant structures shall be cleaned and restored to “like new” 
condition. 

 
This comment has been addressed. 
 

2. Plan sets submitted to Inland Wetlands and Watercourses Commission and Planning and Zoning 
Commission shall be identical in content. 

 
This must be verified by town staff. 

 
3. Plans shall be considered incomplete until all staff comments are addressed. 

 
This comment remains in force. 
 
This comment remains in force. 
 
This comment remains in force. 
 

4. A minimum of three (3) deep test pits are to be dug in the area of the proposed stormwater detention 
basin and shall  be witnessed by Brooklyn Wetlands Enforcement Officer during the time they are dug. 
 
This comment has been addressed but it is unknown if the Brooklyn WEO witnessed the test pits when 
they were dug. 
 
This comment remains in force. 
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This comment remains in force. 
 
5. There should be a note on the plans that the Condominium Association shall be responsible for 

maintenance of the entire drainage system, including the Stormwater Detention Basin. 
 

This comment has not been addressed. 
 
A note on the Site Development Plan, which will be recorded in the Land Evidence Office, needs to 
indicate that the drainage system, including the Stormwater Detention Basin, is to be owned, 
maintained and repaired by the Condominium Association at this location.  In addition to this, the 
same applies to the sanitary sewer collection system unless it will be owned, maintained and repaired 
by the Brooklyn WPCA. 
 
This comment has been addressed. 
 

6. Construction drawings, including cross sections with elevations, and operational details (written 
narrative) of the proposed site construction sedimentation basin are missing from the plans. 

 
This comment has been addressed. 
 

7. A note stating that sedimentation basins require a Connecticut Department of Energy and 
Environmental Protection (DEEP) “General Permit for the Discharge of Stormwater and Dewatering 
Wastewaters from Construction Activities” needs to be included in notes on Sheet 7 of 9 under 
“REFERENCE IS MADE TO:”, under the heading “EROSION AND SEDIMENTATION CONTROL PLAN.”  The 
note shall read “3.  Prior to commencement of any site construction, the Developer/Owner of this 
project shall inform the Land Use Department of the Town of Brooklyn that an application for a 
Connecticut Department of Energy and Environmental Protection ‘General Permit for the Discharge of 
Stormwater and Dewatering Wastewaters from Construction Activities’ has been applied for and, upon 
DEEP approval of said permit, shall deliver a copy of the approved permit to the Land Office 
Department of the Town of Brooklyn.” 

 
This comment has not been addressed. 
 

8. As-built plans are required for all aboveground and underground utilities, i.e. drainage 
pipes/structures, sanitary sewer pipes/structures, electric transformers/conduits, telephone 
pedestals/conduits, cable television/internet structures/conduits, etc. 

 
This comment has not been addressed. 
 

9. Any handicap parking space shall meet ADA standards, especially that grading shall not exceed 1:50 
slope (2%) and ramps be installed where curbing is installed. 

 
This comment has been addressed. 

 

As a general comment, much of the information for the design of this project has been coming in 
piecemeal over the last several months and should have been researched by the consultant prior to any 
submission of plans to the Commission.  This has resulted in consuming too much valuable staff time, 
especially in these COVID-19 times, because every time a revised submission is made all plans have to be 
reviewed all over again to verify the changes made per the staff review comments and to make sure there 
were no changes made which were not requested.  As of now, the plans have been revised four times, over 
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too many months, making the total number of reviews to date five (5).  With the comments in this report 
there will be another set of revised plans to review.  As of now the plans remain incomplete. 
 
Several comments remain unaddressed. 

 
 
 
 
 
 
By: _______________________________________ 
       Syl Pauley, Jr., P.E., NECCOG Regional Engineer 
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Jana Roberson

From: Greg Glaude <gglaude@killinglyea.com>
Sent: Thursday, September 16, 2021 1:03 PM
To: Jana Roberson; nthibeault@killinglyea.com
Subject: RE: Pollock / Louise Berry Drive 51-Unit Condominium Project - FRONTAGE
Attachments: 2021.09.16 Planner Comments.pdf

Hi Jana, 
 
Attached you will find the revised survey plan addressing your comments. Here are my responses: 
 

1. Road frontage was calculated using the CDOT 2020 Town Road report that designates 0.12 miles for Louise Berry 
Drive. That converts to 634’ which has been plotted and shown on the map. Based on this calculation the parcel 
will have 243.74’ of frontage. That has been added to the survey plan and revised in the zoning table on the 
cover sheet. 

2. Trail Easement. You are correct in noting that Vol 31, Page 130 reserved an easement along the laneway to the 
23.25 acre school lot. That easement is noted on our map and labeled just west of the subject parcel. Historic 
photos show that the laneway sort of ended near the westerly property line. Although it is clear that it was 
intended to run to the school property. That being said, I believe that the KWP plan from 2001 (map reference 6) 
was and attempt to create a 30’ access easement over the traveled foot path to the school property. My 
research shows that those plans were recorded, however there appears to be no new deed recorded. The 2001 
plans clearly label the 30’ wide easement as “proposed”.    I recommend that as part of the conditions of 
approval, that the applicant should record this deed to the Town to clarify the easement location. 

 
Please contact me if you have any further questions. 
 
 
 
Greg A. Glaude, L.S. 

 
www.killinglyengineering.com 
Mailing address: 
P.O. Box 421 
Killingly, CT 06241 
 
Office address: 
114 Westcott Road 
Killingly, CT 06239 
Phone: 860-779-7299 
Cell: 860-617-9998 
email: gglaude@killinglyea.com 
 

From: Jana Roberson <J.Roberson@Brooklynct.org>  
Sent: Tuesday, August 31, 2021 12:07 PM 
To: nthibeault@killinglyea.com; gglaude@killinglyea.com 
Subject: RE: Pollock / Louise Berry Drive 51-Unit Condominium Project - FRONTAGE 
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TOWN OF BROOKLYN 

PLANNING AND ZONING COMMISSION 

PUBLIC HEARING  

LEGAL NOTICE  

 

 

The Planning and Zoning Commission will hold a public hearing on Tuesday, September 21, 

2021, at 6:30 p.m. via Webex and in-person (masks required) at the Brooklyn Middle School 

Auditorium, 119 Gorman Road, Brooklyn, CT on the following: 

 

SP 21-002: Special Permit Application for Multi-Family Development (51 Condominium units) 

on south side of Louise Berry Drive (formerly School Street), Assessor’s Map 33, Lot 19, 13.5 

acres, R-30 Zone, Applicant: Shane Pollock.  

 

Copies of applications will be available for review on the Town of Brooklyn website.  

 

All interested parties may attend the meeting, be heard and written correspondence received.  

 

Dated this 30th day of August, 2021  
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KWH Enterprise, LLC 
277 Reservoir Avenue, Suite 1101 
Meriden, CT 06451 
Phone: (203) 807-5482 
Cell: (203) 606-3525 
Fax: (203) 440-0788 
kermit.hua@kwhenterprise.com 

 
 
 

 
September 7, 2021 
 
Jana Butts Roberson, AICP 
Director of Community Development/Town Planner 
Town of Brooklyn 
PO Box 356 
Brooklyn, CT 06234  
 
Reference:   Traffic review of proposed multi-family condominium development on 

Louise Berry Drive, Brooklyn, Connecticut 
 
Dear Ms. Roberson: 
 
At the Town’s request, I conducted a peer review of the traffic study and site plans for the 
proposed housing development on Louise Berry Drive in Brooklyn, Connecticut. The traffic 
report was prepared by F. A. Hesketh & Associates, Inc. and was dated July 13, 2021. The 
site plans were prepared by Killingly Engineering Associated with a revision date of April 23, 
2021. 
 
I evaluated the adequacy and comprehensiveness of the following aspects of the traffic study 
and site layout: 
 
 Traffic data collection and traffic volumes; 
 Existing roadway system in the area; 
 Traffic generation for the proposed development; 
 Directional distribution (approach and departure) of site traffic; 
 Traffic impact and the adequacy of nearby roadways;  
 Queuing;  
 Traffic safety; and 
 On-site traffic circulation. 

 
Project Understanding 
 
The 51-unit housing development will be accessed via a driveway on Louise Berry Drive. 
Louise Berry Drive intersects with Gorman Road in an area of primarily single-family houses 
and two schools. 
 
The following intersections were analyzed for the traffic study: 
 
 Gorman Road and Louise Berry Drive; and 
 Louise Berry Drive and the future site driveway. 

 
It should be noted that Louise Berry Drive is labeled as School Street on CTDOT and Google 
maps. 
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Reference:  Traffic review of proposed multi‐family condominium development on Louise Berry Drive, Brooklyn, 

Connecticut 

 

Traffic Peer Review Comments 
 

1. Traffic Impact Study Methodology 
 

The analysis and documentation submitted by the applicant’s traffic consultant are 
generally in accordance with accepted industry procedures and standards with a few 
exceptions that are noted later in this letter. 
 

2. Traffic Volumes 
 

The traffic consultant used pre-pandemic traffic volumes collected by CTDOT on 
Gorman Road and field counts collected during the pandemic on June 7, 2021 for the 
traffic analysis. The weekday morning peak hour traffic volumes for Louise Berry Drive 
used in the traffic analysis were based on field counts, and the weekday afternoon 
commute hour traffic volumes for Louise Berry Drive were based on trip generation for 
the elementary school. 
 
I have two questions about the traffic volumes: 1. Louise Berry Drive is connected to 
both the elementary school and the middle school. Why only trip generation for the 
elementary school was used in estimating its afternoon peak-hour traffic? 2. The 
observed traffic for Louise Berry Drive for the weekday morning peak hour in Table 2 of 
the report is much lower than the elementary school trips from ITE trip generation, 
assuming the latter method is applicable here. Since we are still in a pandemic, why 
didn’t the consultant adjust the observed volumes to reflect normal conditions without 
the pandemic?  
 
Schools are in session at the time of this review. My recommendation is that new counts 
be collected at the intersection of Gorman Road and Louise Berry Drive and at the two 
middle school driveway intersections with Gorman Road to the north during weekday 
morning peak hours and adjustments be made to remove the impact of the pandemic 
in the field counts by comparing trip generations for the two schools and entry and exit 
volumes at the three intersections. This will result in more reliable weekday morning 
traffic volumes for the intersection of Gorman Road and Louise Berry Drive, which can 
be used for updating the traffic analysis. 
 

3. Trip Generation 
 

The amount of traffic generated by the proposed condominiums was estimated using 
Land Use (LU) 210, Single Family Detached Housing from ITE (Institute of 
Transportation Engineers) Trip Generation Manual. The development is projected to 
generate 44 and 57 trips for the respective weekday morning and afternoon peak hours; 
these represent increases of 27 percent and 25 percent to peak-hour background traffic 
on Gorman Road. The traffic report used the wrong land use (LU) category for the 
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development. The site plans show that the units are attached. In other words, they are 
not detached houses; they are condominiums. Although the trip generation rates for 
different kinds of residential developments in a suburban setting are similar, using single 
family detached housing in describing the development misleads readers on the nature 
of the development if they do not also look at the site plans.  
 
Depending on the number of stories for the units, the appropriate ITE land use 
categories are likely to be LU 220, Multifamily Housing (Low-Rise); or LU 221, 
Multifamily Housing (Mid-Rise). The trip generation, associated analysis, and the land 
use description of the report should be updated. 
 
In general, residential developments, including the condominiums for this site, are not 
major traffic generators when compared with retail or office uses of comparable floor 
space. 
 

4. Trip Distribution/Assignment of Site Traffic 
 
The trip distribution assigns 70 percent of the trips to the north and 30 percent to the 
south along Gorman Road. This distribution is reasonable because of the site’s location 
in relation to the main area roadway Route 6, which is north of the site.  
 

5. Level of Service Analysis 
 

The State of Connecticut doesn’t have a specific policy or requirement on traffic level of 
service. Generally, a LOS (levels of service) C or better at an intersection is desirable. 
In many cases, a LOS D is acceptable during peak periods since this usually lasts for 
short durations during a day. 
 
The traffic analysis of the study concluded that the two unsignalized intersections, 
Gorman Road and Louise Berry Drive, and Louis Berry Drive and the site driveway, will 
operate at LOS A and B with minimal queues during peak weekday morning and 
weekday afternoon commute hours when the development is completed. Because of 
the issues with the traffic volumes and the trip generation used for the study, these 
results need to be updated in subsequent submissions. 
 

6. Parking 
 

On the cover sheet of the plan set, 155 proposed parking spaces were described as 
two garage spaces and one driveway space per unit and two “additional spaces.” This 
does not match the “Layout & Landscape Plan.” On the plan, there are eight such 
“additional spaces” not associated with individual units. Units #1 through #3 have 
garage entrances on the sides of units; does this mean that only one car can be parked 
in the garages of these three units?  
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Separately, in a response to engineer comment #5, it was noted that “KEA states that 
each unit will have a garage for one (1) parking space.” This contradicts the parking 
information on the plan cover sheet. 
 

7. Crash Experiences 
 

Three-year traffic accident records for Gorman Road are included in the traffic report. 
Six accidents, including one injury accident, were reported. Four of them were single 
car crashes involving roadside objects. One nearby crash was a rear-end accident 
among southbound vehicles at the northern driveway to the Middle School (Figure 1). 
 
No abnormal accident patterns can be identified from these records. 
 
Figure 1 Record of Nearby Crash 
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8. Impact on Schools 
 

Near the site driveway, Louise Berry Drive provides access to one drop-off loop 
southeast of the elementary school and one parking and drop-off area southwest of the 
elementary school. The proposed site driveway will be located opposite existing 90-
degree parking spaces for the elementary school on the north side of Louise Berry 
Drive. In addition, Louise Berry Drive is connected to the middle school to the north.  
 
The traffic report indicates that staff arrived at about 8:15 AM and “a significant portion 
of parents” entered from the Middle School driveway to the north and queued in the 
parking lot southwest of the elementary school and dropped off students between 9:15 
AM and 9:30 AM. The report also states that during the morning peak hour “school 
buses do not use Louise Berry Drive.” 
 
Because school days for both the elementary school and the middle school end before 
typical afternoon commute hours (usually after 4:30 PM), the weekday morning peak 
hour is likely to be the only time when the site traffic can potentially conflict with the 
school traffic. It is not known whether any loading/unloading of students occurs on 
Louise Berry Drive and how school buses access the elementary school if they do not 
use Louise Berry Drive. Are school buses not running because of the pandemic? Under 
non-pandemic conditions, will school buses queue on Louise Berry Drive and stop other 
traffic on the street? I recommend that the revised traffic report be forwarded to staff of 
the two schools for comments, suggestions, and concerns, if any. 

 
9. On-Site Circulation 

 
On the “Layout & Landscaping Plan,” a 24-foot width is used for all on-site roadways. 
The radius for the cul-de-sac at the western end of the development is 50 feet. The site 
engineer used relatively small curb radii, five feet and 10 feet, for the development. I 
recommend that these design elements be evaluated in the context of facilitating on-
site circulation and minimizing traffic conflicts.  
 
The main traffic circulation issue is whether large vehicles can safely maneuver on the 
site. Tractor trailers such as WB-50 will likely visit the site infrequently. 30-foot SU-30 
trucks will be on the site more often. In emergencies, ladder trucks will need room to 
move and set up on the site and in some instances have access to more than one side 
of buildings; access requirements for ladder trucks need to be confirmed with local fire 
officials. The site engineer needs to demonstrate how these large vehicles will travel on 
the site and whether the roadway widths, curb radii, and cul-de-sac as designed are 
adequate.  
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10. Summary 
 
The weekday morning peak-hour traffic analysis on Louise Berry Drive will require 
further revisions and input from staff of the two schools. More clarifications and vehicular 
movement exhibits are needed for large vehicles and for ladder trucks during 
emergencies. This letter also identified several issues with the traffic volumes and the 
trip generation used in the study, and the study needs to be updated accordingly. 
 

I appreciate the opportunity to prepare this review. I look forward to additional information from 
the applicant in response to these comments. Should you have any questions or need 
additional information, please feel free to contact me. 
 
Sincerely, 
 
KWH Enterprise, LLC 
 
Kermit Hua, PE, PTOE 
Principal  
kermit.hua@kwhenterprise.com 
Cell: (203) 606-3525 
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Jana Roberson

From: douglas kramer <kramer190@hotmail.com>
Sent: Thursday, September 09, 2021 11:26 AM
To: Jana Roberson
Subject: Condos 

Jana,  
Per chapter 18 of the Connecticut state fire code 18.2.3.4.3 turning radius. Gives the authority having jurisdiction, (AHJ) 
which is the Fire Marshal, the authority to approve the size of the turn around. Upon preliminary evaluation, I would ask 
that the turn around be no less than 75 feet, to have ample room for the fire trucks to be able to turn around at the end 
of the road.  
Also the road width per the Connecticut statue needs to be 26 feet with a hydrant.  
I will require a hydrant at the beginning of the road and one at the end.     
 
Douglas P Kramer SR. 
Brooklyn Fire Marshal 
 
Sent from my iPhone 
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LADA, P.C.
Land Planners Land Development Consulting, Site Planning, Landscape Architects, Planners, Corridor Studies, Visual Assessment,

Environmental  Impact  Statements,  Erosion Control Specialists,  Streetscapes,   Recreation,  and Master Planning

September 13, 2021

Ms. Jana Butts Roberson, AICP
Director of Community Development
Town of Brooklyn
4 Wolf Den Road
Brooklyn, CT 06234

Re: Proposed Multi-family project on 13.5 Acres for Shane Pollack

Dear Ms. Roberson,

As requested, LADA has reviewed the following:

1.  Site Plan set prepared by Killingly Engineering Associates dated April 23, 2020 last revised April
20, 2021- 11 sheets
2.  Application for Special Permit dated May 12, 2021
3.  Application for Site Plan Review dated May 12, 2021
4.  Statement of Use prepared by Killingly Engineering Associates, no date
5.  Wetland Report prepared by Joseph R. Theroux dated 9/23/20
6.  Northeastern Connecticut Council of Governments Engineering Plan Review by Syl Pauley, last
revised based on Plans dated February 10 , 2021 ( Black, red, green, blue and purple markups)

Our scope is limited to the review of the plans and documents as they relate to the Site Plan and Special
Permit objectives as stated in the Zoning Regulations dated effective July 20, 2020.  Additional comments
related to erosion control and stormwater are to be provided by others.

As per section 9.C.5- the following are the Site Plan objectives as stated in the regulations.  Our comments
or recommendations are noted below each point.

1.  Protect the health, safety, convenience and property values of the public in general and the
immediate neighborhood in particular. 

There is insufficient information to determine if the adjacent neighbors are affected by the
proposed project.  Please locate the existing houses and buildings in the area and provide
some simple distance measurements to the existing homes, school building etc. This can be
done on available aerial photo information provided by the State of Connecticut but should
not be done using internet mapping.

Offices in Simsbury, CT •  Brewster, NY
104 West Street, Simsbury, CT 06070 
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2.  Encourage or require modifications of the plans as it shall deem necessary to ensure the
accomplishment of the general objectives outlined in this section.

No comment required

3.  Ensure that the proposed site plan will be in general accordance with the Plan of Conservation
and Development, including the provision and adequacy of public improvements.

The property is identified as a “Moderate Critical Resource Area” in the Plan of Conservation
and Development.  As such, and consistent with Item #10 of the Special Permit Criteria, the
applicant should provide a review of the Plan of Conservation and Development and how this
project is consistent with that document.  Once submitted , the Planning and Zoning
Commission can then determine if they agree with the applicant’s assessment.

4.  Not used

No comment required.

5.  Ensure all the buildings, structures, uses , equipment, or material are readily accessible for fire
and police protection.

Please indicate the location of the nearest existing hydrant that might be needed during
construction.  Please add the proposed hydrants to the legend on all sheets and provide a
legend on the utility plan and all other plans.  Please provide a vehicle turning plan for the
largest fire truck that the Brooklyn Fire Department has.  Has the Fire Department/Fire
Marshal reviewed the plan to determine what other issues there might be for fire protection?  

The plans do not show where the front door for any unit is located, therefore, it is difficult to
determine how emergency personnel will access these units. In addition- it is unclear how a
pedestrian will access these units from their drive or overall project pedestrian circulation.

6.  Ensure that appropriate provision is made for transportation including:
    a.  adequate off street parking and loading are provided to prevent on-street and off street traffic   
   congestion

It is unclear as to where the public right of way used to access this parcel ends. The traffic
patterns for the school, hours of use, etc are also unclear and could potentially be a source of
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 congestion.  A plan to show how this right-of way is used, how it interfaces with school
traffic and how the increased traffic from this project will actually move through the right-of
way, especially if there is a queue, such as into the school at the proposed drive or out at
Gorman.

There are several existing parking spaces located opposite the project entry on Louise Berry
drive.  These could potentially be a source of congestion, confusion and a safety hazard if
allowed to be maintained.  We would recommend that these be removed to reduce conflicts in
traffic flow.

b.  all parking and maneuvering areas are suitably identified

Please provide a truck movement plan showing how a large moving truck will access each of
the various units and turnaround.  See notes above.

The applicant should consider how the cul-de-sac might be more sensitively designed to
reduce pavement but still allow a safe turnaround for trucks.

c.  entrances and exits are suitably identified and designed to specific use  radii

Please review all entry drive curves- they are too small for vehicle turning- this includes the
main drive and all unit shared drives.  

d.  the interior circulation system is adequately designed to provide safe and convenient access to
all structures, uses and or parking spaces.

There is insufficient information to determine if there is safe and convenient access to the
individual units.  Please provide finish floor elevations, building elevations and a cross-
section through the five buildings on the north side showing the building massing, floor
elevations, deck elevations, etc.  In addition, for units on the south side of the main drive-
please show a section elevation and explain how these drives, sidewalks and planting areas
transition along the 10% drive. 

Please provide vertical curve calculations based on the typical speed limit for a drive of this
kind that meets the town’s requirements.  It would appear that the vertical curve at the entry
is very small.  How does the 10% slope on the road transition to 7.5%? The road profile
should show the location of the shared access drives.  Typically, these shared access drives
would cause the road profile to flatten where they intersect.  At this time, that does not occur.
Please show how the extra parking spaces along the main drive meet the maximum 5% slope
standard.

Show how a person would walk from their unit to the recreation area.
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Please show how the recreation area ties into the adjacent trail system and how residents
would access it.  Also, there are two parking spaces shown at the potential trailhead (which
should be better defined) - what is the purpose of these spaces?  How will the project be able
to keep these spaces from becoming long term storage or a place to abandon vehicles? If
the intent is to provide trailhead parking, there may be a conflict between public access and
use and project access and use.  This should be clarified on the plans and for the longer term.

e.  parking areas are provided with suitable bumper guards, guard rails, islands, crosswalks,
speed bumps and similar safety devices when deemed necessary to adequately protect life and
property

Due to the steep slope on the main drive, it is unclear where there are any accessible parking
spaces on this site.  Please explain how this project meets the ADA requirements for
accessible spaces.

The layout plan should indicate the dimensions of the parking area in front of the garage.

f.  provision is made for safe pedestrian movement by avoidance of vehicular conflict within and
adjacent to the property by installation of sidewalks and other appropriate means

There are no details indicating how the sidewalk meets the shared access drives- will there be
a ramp?

The sidewalk is extremely steep at 10%- has consideration been given to provide a walkable
loop through the property from the units rather than along the road?

7.  Ensure that all proposed traffic and pedestrian access ways do not create traffic hazards and are:
adequate, but not excessive in number; adequate in width, grade, alignment and visibility; adequate
in distance from street corners, places of public assembly and other access ways; and adequate in
design for other  similar safety considerations. 

Same as #6 above
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8.  Ensure that the general landscaping of the site complies with the purpose and intent of these
regulations; that existing trees are preserved to the maximum extent possible; and that parking,
storage, refuse and service areas are suitably screened during all seasons form the view of adjacent
residential areas and public rights of way. 

The existing vegetative cover is significantly damaged due to recent storms and is likely to be
of limited use for screening.  Please provide a review of the existing cover, especially with
respect to what is proposed to remain.   If the review indicates that there will need to be tree
removal and thinning of shrub layer due to damage, invasive species, etc- then the use of the
existing woods to meet this requirement will be insufficient.   A more robust planting plan
needs to be provided that provides screening during all seasons as noted above.  Please show
all utilities as part of that plan so that appropriate plant locations that will not be in conflict
with the utilities can be chosen. Please provide screening for the adjacent neighbor to the east
as construction of the proposed walls are likely to require the removal of tree cover to the
property line.

The effect of the loss of wooded habitat is noted in the project biologist report.  Typically, in
projects like this there would be habitat planting along the edge of the remaining woods,
replacement trees along the edge to offset the loss of cover and tree variety, and additional
habitat planting at the edge closest to the wetlands.  These mitigation measures are not
currently provided. Choice of trees, shrubs and herbaceous material should reflect the
existing species variety being removed and provide enhancements.

Planting of trees at the end of each shared access drive is likely to be damaged during snow
plow operations.  Please consider a better layout and arrangement to ensure the longevity of
the trees.

All proposed trees are small flower trees.  There are no street trees or shade trees proposed.

How will garbage be handled on the site?  There are currently no dumpster areas shown. 

Please indicate the seed mixes to be used on the site and which portions are proposed to be
mowed as lawn.  How will the 3:1 slopes be maintained?

The planting plan indicates that the island between the parking spaces at each unit will
contain 1 small tree and 2 shrubs.  There are no dimensions on this island so it is difficult to
determine whether this is appropriate.  However, the plans also seem to be missing a
sidewalk in this area as well.  
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It is unclear what happens between the deck at the rear of the building on the single loaded
access drive units ( units 34-39 for example).  How far is the deck from the drive?  What is
being done to provide privacy, avoid car lights?  Does the deck have an access to the ground? 
Does this access require a paved landing?  At this time, these units have no privacy.  In
addition, it is unclear where the snow piles will be along the drive especially at the back of
units 40-44.

9.  Ensure lighting of the site shall be adequate at ground level for protection and safety fo the
public in regard to pedestrian and vehicular circulation. 

Please provide a full lighting plan including where and what kind of light will be provided on
the buildings, where the doors are, etc.  Please note there is a light pole shown in a parking
space near unit 40.  The lighting and hydrants should be shown on all plans.

10.  Ensure that the glare from installation of outdoor lights of illuminated signs is properly shielded
from the view of adjacent property and public rights -of-way.

There is no project sign shown.

11.  Ensure that all utility systems are suitably located, adequately designed and properly installed
to serve the proposed uses, to protect the property from adverse air, water or land pollution.

See review by others

12.  Same as #8 above

No comment required

13.  Ensure the rate and quantity of storm water being discharged onto adjacent properties is not to
be increased without drainage easements obtained from the abutting landowner.

See review by others.  Given the discharge location, a drainage easement from the
downstream neighbor seems prudent.

Please note the required planting to meet the Connecticut Stormwater Manual requirements is
not shown.  We would note that given the steep grades, the amount of grading and the likely
area of soil disturbance, a construction sequence plan should be provided as per Section
9.C.5.7.
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14.  Ensure that in planning the layout on the site and design of structures, consideration is given to
energy conservation.

The applicant should provide a description of any proposed energy conservation methods,
techniques and materials.

15.  Ensure that the development of the site will preserve sensitive environmental land features such
as steep slopes, wetlands, watercourses, and large rock outcroppings and will attempt to preserve
public scenic views or historically significant buildings or sites.

This site is immediate adjacent to a critical connection to the trail from the Village center.  
The applicant has not provided any information regarding how this might be to the benefit of
the proposed project.

Other thoughts:
Please show the regulated areas on all plans.  

Please provide a legend on the planting and layout plan.  Please indicate the number of proposed
plants.

There is a conflict between the parking and garage numbers listed on the cover sheet and the
applicant’s response noted in the review comments from the COG.  The layout plan clearly shows
one garage.  This should be confirmed by providing architectural plans for the buildings at a
preliminary level to be able to determine if the plans meet the Town’s requirements.

Overall, the project lacks a sense that the land is usable by anyone except to get into and out of their units
and into their car.  Recent events has indicated a change in how people use units in this kind of project. 
People like to walk around to take a break in their day, have a safe place to walk with their kids and dogs and
generally have a usable outdoor landscape.  Additional care thinking about how people might use the out of
doors would provide a more livable project without losing units.  Although, the adjacent school does provide
some relief, when school is in session, the school administration is likely to have a different approach to
people walking on their grounds during the school year and day.  Therefore, it is important to use the existing
land and available public recreation facilities in the vicinity and on the project property.  
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As per Section 9.D.5, the Special Permit Criteria includes eleven (11) areas of additional concern and
review.  It is conventional for the applicant to prepare a review of these criteria to show how the project
meets these requirements for the Commission’s consideration.  Once submitted the Planning and Zoning
Commission can then determine if they agree with the applicant’s assessment.

If you have any questions, please let me know.

Sincerely, 

Terri-Ann P. Hahn, PLA
Principal
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Trinkaus Engineering, LLC    
114 Hunters Ridge Road 

Southbury, Connecticut   06488 

203-264-4558 (office) 

+1-203-525-5153 (mobile) 

E-mail:  strinkaus@earthlink.net 

http://www.trinkausengineering.com 

 

      September 14, 2021 

 

Ms. Michelle Sigfridson, Chairman 

Planning and Zoning Commission 

Town of Brooklyn 

Clifford B. Green Memorial Center 

69 South Main Street 

Suite 22 

Brooklyn, Connecticut    06234 

 

     RE: Proposed Multi-Family Condominium   

      Development 

      Louise Berry Drive 

      Brooklyn, Connecticut 

 

Dear Ms. Sigfridson and Members of the Planning and Zoning Commission, 

 

 At the request of Jana Roberson, Town Planner, I have performed a civil engineering 

services review of the above referenced project focusing on erosion/sediment control and 

stormwater management as well as certain sections of the Brooklyn Zoning Regulations. 

 

Compliance with the certain sections of the Brooklyn Zoning Regulations: 

 

Section 7.F – PERFORMANCE STANDARDS: 

 Section 7.F.2:    Not applicable to this application. 

 Section 7.F.3.1: Not applicable to this application. 

 Section 7.F.3.2: In general, the application complies with this section, however, 

there are serious issues with the stormwater management plan as stated below where the plan 

does not comply with sub-section g. 

 Section 7.F.4:  Not applicable to this application. 

 Section 7.F.5.1: While erosion control measures are proposed for the site, the plan 

is not in compliance with the CT DEP 2002 Guidelines for Soil Erosion and Sediment Control 

(2003 Guidelines). 

 Section 7.F.5.2: The application is not in compliance with the requirements found 

in this section as the narrative is not in compliance with the 2002 Guidelines. 
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Section 7.H – STORMWATER MANAGEMENT: 

 Section 7.H.1:  The stormwater management plans are not in compliance with this 

section as the proposed system will not reduce non-point source pollutant loads which will be 

discharged to the downgradient wetland/watercourse system.   The design does not provide the 

Groundwater Recharge Volume.  The system will also not reduce flooding as there are 

significant increases in runoff volume which will be discharged to the downstream 

wetland/watercourse system.  The application does provide any Low Impact Development 

strategies to address stormwater management from the site. 

 Section 7.H.2:  Application must comply with this section.   While a stormwater 

management plan has been prepared, it will not function as intended. 

 Section 7.H.3.1a: Not in compliance as no assessment has been provided which 

demonstrates that non-point source pollutant loads are being reduced. 

 Section 7.H.3.1.b: Not in compliance as the Groundwater Recharge Volume will not 

be infiltrated. 

 Section 7.H.3.1.c: Peak rate attenuation has been required. 

 Section 7.H.3.2: Not in compliance as no LID practices are proposed. 

 Section 7.H.4:  This section is applicable to this application. 

 

Section 9.C – SITE PLAN APPLICATION: 

 Section 9.C.1:  Application complies 

 Section 9.C.2:  Application complies 

 Section 9.C.3:  After a review of the material, the application appears to comply 

with this section. 

 Section 9.C.4:  After a review of the material, the application appears to comply 

with this section. 

 Section 9.C.5:  Compliance with this section is the jurisdiction of the commission. 

 Site Plan Objectives: 

1. Applicant to provide written statement that they are in compliance. 

2. To be determined by the Planning and Zoning Commission. 

3. To be determined by the Planning and Zoning Commission. 

4. No standard 

5. It has not been demonstrated if emergency vehicles, particularly fire trucks can access 

and freely move within the proposed development. 

6. Applicant to provide written statement that they are in compliance. 

7. Applicant to provide written statement that they are in compliance. 

8. Applicant to provide written statement that they are in compliance. 

9. Applicant to provide written statement that they are in compliance. 

10. Applicant to provide written statement that they are in compliance. 

11. The proposed sanitary sewer, water, and other underground utilities appear appropriate 

for the site design. 

12. Applicant to provide written statement that they are in compliance. 

13. The plan is not in compliance with this section. 

14. Applicant to provide written statement that they are in compliance. 

15. It is my professional that this plan is not protective of the wetlands and watercourse on 

the site as development will intercept and divert the base flow from the groundwater table 

which currently provides recharge to the wetland system on the site.   This diversion will 
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result in lower groundwater baseflows to the wetland area which will change the 

hydroperiod within the wetland system.   When the hydroperiod within a wetland area is 

reduced, this will affect the types of vegetation which will survive within the wetland 

area. 

 Section 9.C.6, 7, and 8: To be determined by the commission. 

  

Section 9.D.5 – SPECIAL PERMIT CRITERIA: 

1. To be determined by the commission. 

2. It is my professional opinion that the application does not comply with this section as 

there will be increased pollutant loads which will be discharged to the 

wetlands/watercourse system.   Additionally, the development will change the 

hydroperiod of the downgradient wetland.  As there is no reduction in runoff volume 

from the development.   The increased runoff volumes will cause adverse impacts to the 

downgradient watercourse which goes to a man-made  pond just north of Wauregan 

Road.   The increased runoff volumes will cause the watercourse to flow at a higher level 

for a longer period for a given storm event.   This will cause erosion of the channel banks 

and then result sedimentation further downstream.   The increased runoff volumes may 

overwhelm the capacity of the man-made pond and could result in overtopping of the 

existing earth berm. 

3. To be determined by the Planning and Zoning Commission. 

4. To be determined by the Planning and Zoning Commission. 

5. Applicant to provide written statement that they are in compliance. 

6. Applicant to provide written statement that they are in compliance. 

7. Application follows this section. 

8. To be determined by the Planning and Zoning Commission. 

9. Regarding erosion and stormwater management, the plan does not comply with this 

section.   The LADA Review will address the other sections for compliance. 

10. Applicant to provide written statement that they are in compliance. 

Applicant to provide written statement that they are in compliance. 

Potential impact to Anderson Brook and Creamery Brook Drainage Basin: 

 The discharge from the proposed stormwater basin is being directed to western limit of a 

wetland/watercourse corridor.   Runoff then enters Anderson Brook and flows in a generally 

southerly direction toward Wauregan Road.   Anderson Brook enters a man-made pond located 

just north of Wauregan Road.   After passing under Wauregan Road, Anderson Brook eventually 

enters Creamery Brook and then into a large body of water. 

 The proposed stormwater management system for this project will not reduce runoff 

volumes so these increased volumes will be directed to Anderson Brook and the man-made 

pond.  Increased runoff volumes will have the following adverse impacts to the watercourse: 

a. The duration of flow within the stream for a given storm event will increase 

significantly over natural conditions due to the discharge from the detention basin. 

b. As the duration of flow at the nominal water surface is increased, the watercourse 

becomes stressed, and erosion of the channel slopes begin to occur as the channel 

is trying to get back to a hydraulic equilibrium.   
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c. This erosion will continue over time and the eroded material will be carried 

downstream and deposited in a location where the velocity of the flow slows 

down, and the sediments can settle out.   This sedimentation may also occur with 

the man-made pond. 

d. The culvert under Wauregan Road may not have the capacity to pass the 

increased runoff volume from the development site.  If the culvert does not have 

adequate capacity to pass the flows, overtopping of the road could occur. 

 

REVIEW OF APPLICATION MATERIALS 

Stormwater management Report: 

1. Groundwater recharge volume is not provided as stated for following reasons: 

a. Under Low Impact Development (LID) and conventional stormwater 

management, infiltration is only considered which occurs on the bottom of the 

stormwater practice, 

b. The basin side slopes are being cut by a hydraulic excavator which will compact 

the native soil layer, thus reducing any infiltrative capacity of the soil layer, 

c. Lateral infiltration as claimed by the applicant will not occur as this requires a 

substantial hydraulic head (column of water above the proposed infiltration layer) 

to use pressure to push the water into the soil, 

d. A percolation test is not the correct test to measure vertical saturated conductivity 

as is measures in theory, both horizontal and vertical movement of water in the 

soil which over-estimates the actual vertical saturated hydraulic conductivity.   

For stormwater infiltrative practices, only vertical hydraulic conductivity is used 

for the modeling of infiltration practices, 

e. A percolation test was conducted 24” below the ground surface is not appropriate 

as the upper soil layer are not the soil layers into which infiltration would occur.   

For the proper modeling of an infiltration practice, a Double Ring Infiltrometer 

test must be done at or below the bottom of the infiltrative practice. 

2. Because there will be no infiltration of runoff from the proposed development, there will 

be significant increases of runoff volume for all storm events which will be discharged to 

the off-site wetlands and downstream watercourse as shown in Table 1 below: 

 

Table 1 – Summary of Pre-Development and Post-Development Runoff Volumes (all values are 

in acre-feet): 

Storm 

Event 

Pre-Dev. 

Summary 

Post-Dev. 

Summary** 

Net 

Change 

Percent 

Change  

2-year 0.437 0.821 0.384 87.8% 

5-year 0.871 1.313 0.442 50.7% 

10-year 1.311 1.768 0.457 34.8% 

25-year 2.000 2.441 0.441 22.0% 

50-year 2.563 2.993 0.430 16.8% 

100-year 3.208 3.558 0.350 10.9% 

**  Post-development runoff volumes are under-estimated as the applicant did not reduce the soil 

class for post-development vegetated areas (grass) from the pre-development soil class.  
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3. According to the information in the stormwater report, Soil Class B was used for both 

pre-development and post-development conditions.  Soil Class C needs to be used for 

post-development conditions for grassed areas as the grass will be placed on regraded 

soils which do not have the same infiltrative capacity as the original undisturbed soils.  

When soils are cut and filled, the original properties of the soil are not maintained such as 

porosity as the void spaces between the soil particles are compressed or eliminated.   

When this occurs, the infiltration rate is significantly reduced. 

4. The report states that the full Water Quality Volume (WQV) of 8417 cubic feet is 

provided in the stormwater basin.   This is not correct.   According to the data for the 

basin design, the bottom is at elevation 242.0’ and the low flow orifice is at elevation of 

243.0’, so the fixed storage volume between these two elevations is 5,660.5 cubic feet 

(67.2% of the required WQV).   Section 7 of the CT DEP 2004 Storm Water Quality 

Manual requires that the WQV be “captured and treated” which means that the full WQV 

must be held either in the bottom of the basin as a permanent pool or be fully infiltrated.   

Neither condition is met in this design. 

5. In  the routing analysis for the stormwater basin, the applicant uses an exfiltration rate of 

4.5” per hour over the horizontal bottom area of the basin which will not occur as the 

bottom of the basin will be below the seasonal high groundwater table.  This assumption 

also conflicts with the applicant’s statement that infiltration will occur horizontally in the 

soil layer between 242.5’ and 245.0’ in the report. 

 

Stormwater Management Plan (sheet 6 of 11): 

1. The stormwater management plan consists of conventional approaches which do not 

address the increased pollutant loads associated with non-point source runoff.   These 

practices include catch basins with 4’ sumps and hooded outlets, a riprap swale, grass 

swale, and a stormwater basin. 

2. These pollutants include  Total Suspended Solids (TSS), Metals, with zinc as an indicator 

of all metals (Zn), Total Petroleum Hydrocarbons (TPH), Total Phosphorous (TP), and 

Total Nitrogen (TN).  A discussion of the adverse impacts on the environment associated 

with these pollutants is provided in Appendix A. 

3. Catch basins with 4’ sumps and hooded outlets will only remove 9% of TSS loads found 

in the runoff and while the hooded outlets can prevent soluble hydrocarbons from being 

discharged, the liquid in the sumps must be removed at least twice a year to ensure the 

soluble hydrocarbons are not discharged from the sump. 

4. A riprap swale does not provide any water quality benefit at all. 

5. While a grass swale can provide some water quality benefit, the grass swale in this case is 

designed for conveyance and not water quality treatment.  To provide water quality 

benefits, the grass swale must be designed in accordance with Section 11-P5, pages 1 

through 8. 

6. The proposed basin does not comply with the design requirements found in the CT DEP 

2004 Storm Water Quality Manual (2004 Manual).  The 2004 Manual is considered a 

Guidance Manual by the CT DEP and provides design information for many types of 

stormwater practices including ponds and constructed wetlands in addition to some LID 

practices.   When designing any type of basin, there are various components which must 

be included in the design to function properly, such as a forebay, permanent pools, long 

flow paths from inlet to outlet,  high/low marsh areas to name a few.  Reference is made 
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to Section 11-P1, pages 1 through 15 of the 2004 Manual for more information on pond 

types and forebays. 

7. While the applicant states that the basin has a forebay, it does not.   A forebay is an 

excavated hole where runoff enters the basin, is 4’-6’ in depth which contains a minimum 

of 10% of the required WQV and have a minimum length to width ratio of 2:1.  The 

purpose of a forebay is to trap coarse and fine sediment particles in the runoff.  A forebay 

is an integral component of all types of stormwater basins. 

8. The forebay shown in the basin is level with the basin bottom and is defined by a berm of 

CT DOT #3 stone (1” – 2-1/2” in size).  This stone berm will not trap sediment and will 

easily permit turbid water to pass right through it.   

9. The stormwater basin consists of a level bottom excavation where the bottom of the basin 

is between 5’ & 6’ below the existing grade.   Based upon the three test pits by the 

applicant, evidence of the seasonal high groundwater table is located at 243.2’ which is 

slightly higher than the bottom of the basin which is proposed at 242.0’.  This means that 

the bottom of the basin will be below seasonal high groundwater, so no infiltration will 

occur at the bottom of the basin as claimed by the applicant as water will not infiltrate 

when the soil is already saturated. 

10. The level spreader at the end of the outlet pipe from the basin has not been designed in 

accordance with the CT DEP 2002 Guidelines for Soil Erosion and Sediment Control 

(2002 Guidelines) and as proposed will not reduce flow velocities to non-erosive levels. 

11. What is the purpose of the underdrain shown around the perimeter of the basin?   It does 

not provide any water quality benefit to the basin. 

12.  No roof drains are shown for Units #1-#3.   Where will this runoff be directed? 

13. Roof drains from Units #4 - #8 are directed onto a regraded or natural slope to a riprap 

pad.   No detail was provided for the riprap pad.  The applicant needs to demonstrate that 

the discharge of the roof runoff will not erode the downgradient slopes.  This comment 

also applies to the roof drains shown of Units #27 - #33.  The discharge of concentrated 

flow onto regraded or natural slopes which do not currently experience  

14. The roof runoff from these units will not be treated as they are not directed to the 

stormwater basin.  Runoff from all impervious surfaces must be treated as professional 

literature has documented that 40% of nutrient loads in non-point source runoff occur as 

atmospheric deposition on impervious surfaces. 

 

Erosion and Sedimentation Controls (Sheets 6 and 8 of 11): 

1. It is proposed to use the permanent stormwater basin as a temporary sediment basin.  

There are no provisions on the plans as to how the temporary sediment basin will be 

converted to the permanent basin and vegetate the basin as stormwater is directed to the 

basin. 

2. No sizing computations per the 2002 Guidelines have been provided for the temporary 

sediment basin. 

3. How will runoff from most of the development area be conveyed to the temporary 

sediment basin? 

4. No phasing plan has been provided to restricts the area of site disturbance to 5 acres or 

less at one time per the CT General Permit.    If more than 5 acres is to be disturbed at 

one time, then an Individual Permit from CT DEEP is required and a much more robust, 

detailed erosion control plan must be provided per the 2002 Guidelines. 
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5. The applicant proposes a perimeter erosion barrier consisting of double staked hay bales 

back  by a wire supported siltation fence or siltation fence backed by either wood chip 

berms, straw wattles, or compost socks.   Who will make the final decision as to what 

will be part of the perimeter erosion controls?  Hay bales are an ineffective erosion 

control barrier even when properly installed.   

6. In many locations, the perimeter barriers are shown perpendicular to contours which is 

incorrect as this will result in concentrated runoff and channel erosion occurring along 

the face of the barrier. 

7. There are no provisions to divert overland flow from portions of the northern side of the 

site which drain to the development area in the vicinity of Units #9 to #13 and Units #19 

to #26.  If no diversion is proposed, how will the overland runoff from these areas be 

handled? 

 

Recommendations to address Erosion Issues identified above: 

1. Provide redundant erosion control barriers which are parallel with contours and only 

turned up at each end.  Use an 18” Filtrexx Soxx or approved equal as the primary 

erosion control row with a staked siltation fence installed downhill and 3’ on center to the 

Filtrexx Soxx. 

2. Provide multiple rows of erosion controls across the site so that the distance between 

rows is not greater than 100’ to minimize the slope length and thus the ability of runoff to 

concentrate and overwhelm the perimeter barrier. 

3. Design a temporary sediment basin which is not the permanent stormwater basin or 

design multiple sediment traps for the site.   Whether a sediment basin or sediment trap is 

used, they must be designed in accord with CT DEP 2002 Guidelines for Soil Erosion 

and Sediment Control with all supporting computations.  Small, multiple temporary 

sediment traps should be designed and located throughout the area of the proposed 

development where runoff from small (10,000 square feet or so) areas can easily be 

directed, so that construction stormwater is not directed to a single practice. 

4. Swales to direct runoff to either a sediment basin or trap shall be designed in accordance 

with the 2002 Guidelines. 

5. Design diversions as necessary for those upslope areas above the proposed development 

area in compliance with the 2002 Guidelines. 

6. A detailed phasing plan shall be provided for the project.   The construction narrative 

shall be revised to conform to the form and content found in the 2002 Guidelines. 

7. Riprap aprons at the end of all pipes shall be sized per the 2002 Guidelines for the flow 

rate associated with the 25-year event.   All computations for the aprons shall be 

provided. 

 

Recommendations to address Stormwater Management issues identified above: 

1. Use Soil Class C for post-development grass areas, recalculate the Composite RCN value 

and peak rates of runoff for each post-development drainage area. 

2. Eliminate 4’ sumps and hooded outlets except for last two catch basins before a 

stormwater management basin.   This will not affect the pollutant removal of the 

stormwater system as water quality treatment will occur in the actual practice as stated 

below. 
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3. Convert the grass swale to a riprap swale, maintain the existing riprap swale and size the 

swale safely convey the peak rate of runoff of a ten-year storm with a flow depth of 6” or 

less.  The riprap swale should have a minimum free board of 12” from the top of the 

water surface to the top of the swale. 

4. The currently proposed stormwater basin shall be redesigned as an Extended Detention 

Shallow Wetland or a Pond/Wetland basin per the 2004 Manual, including a forebay and 

other specific components for either of these systems.   The full WQV must be held 

completely below the invert elevation of the lowest orifice outlet control. 

5. It is also suggested to construct a second basin below and between Units #4 - #8 and 

Units #14 - #18 and split the runoff from the proposed development to two basins instead 

of a single basin. 

6. From a hydrologic perspective, the following standards need to be incorporated into the 

design of the basins: 

a. As 90% of all annual rainfall events are less than 1.5” per 24 hours, zero increase 

shall also be provided for this storm event, commonly known as the Water 

Quality Storm. 

b. The Channel Protection Volume (CPV) per the 2004 Manual shall be provided in 

all stormwater basins.   The CPV requires the post-development peak rate to be 

reduced to 50% of the pre-development peak rate at the design point.   In this 

case, this is where the wetland/watercourse crosses the western property line.   

The purpose of the CPV is to lower the nominal water surface in a receiving 

watercourse so that the water surface occurs in a naturally more stable section of 

the channel so that the increased flow duration from the stormwater basin does 

not cause erosion of the existing channel section. 

c. A  minimum 12” freeboard from the top of the water surface of the 100-year 

storm shall be provided to the top of the basin berm.   

d. If any portion of the basin berm is higher than four (4) feet above the existing 

grade, then the berm shall be designed as a dam. 

e. The minimum length to width flow path per the 2004 Manual within the basin 

shall be provided from the inlet pipe to the outlet pipe as the long contact time 

between the runoff and soils/vegetation in the bottom of the basin is what greatly 

reduces non-point source pollutant loads. 

7. The access and building layout as proposed are not conducive to the use of Bioretention 

systems for roof drains or other impervious cover.  I would recommend that soil testing is 

done to the south of Unit #1 - #3, south of Units #4 - #8, (possibly accepting roof drains 

from Units #14 - #18), and west of units #47 - #51 to determine the depth of mottling 

and/or ledge to determine if the areas are suitable for underground infiltration practices 

for roof drains from these buildings so that some portion of the Groundwater Recharge 

Volume can be provided.  If roof runoff from these units can be infiltrated, then potential 

stormwater basins could be made smaller.  If the deep test holes are suitable then Double 

Ring Infiltration tests would need to be done at or below the bottom of the infiltration 

practice to confirm the suitability of the soil layer below the practice to infiltrate runoff.  

50% of the slowest observed infiltration rate would be used for the hydrologic modeling 

of the underground infiltration practice. 
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8. There may be a need to slightly reduce the number of units on the site to address the 

stormwater management requirements stated above, but that determination will be left up 

to the design engineer. 

 

 The review by Syl Pauley, PE of NECCOG was a detailed engineering review of many 

aspects of the plan.   My review was a detailed analysis of the erosion control plans, stormwater 

management plans and potential impacts of stormwater management on downgradient properties.   

My review was done to compliment and provide more detailed comments on stormwater 

management than the report by Mr. Pauley. 

 Please feel free to contact my office if you have any questions concerning this 

information. 

 

     Respectfully Submitted, 

     Trinkaus Engineering, LLC 

 

 

      
     Steven D. Trinkaus, PE 
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Appendix “A” 

Discussion of Environmental Impacts due to Non-Point Source Pollutants 

excerpted from the Town of Morris Low Impact Sustainable Development 

Manual 
 

Non-point source (NPS) pollution, unlike pollution from industrial and sewage treatment 
plants, comes from many diffuse sources. NPS pollution is caused by rainfall or snowmelt 
moving over and through the ground. As the runoff moves, it picks up and carries away natural 
and human-made pollutants, finally depositing them into lakes, rivers, wetlands, coastal waters, 
and even our underground sources of drinking water. These pollutants include: 

A. Excess fertilizers, herbicides, and insecticides from agricultural lands and residential 
areas. 

B. Oil, grease, and toxic chemicals from urban runoff and energy production. 
C. Sediment from improperly managed construction sites, crop, and forest lands, and 

eroding stream banks. 
D. Salt from irrigation practices and acid drainage from abandoned mines. 
E. Bacteria and nutrients from livestock, pet wastes, and faulty septic systems. 
F. Atmospheric deposition and Hydro modification are also sources of non-point source 

pollution. 

The most common pollutants which are found in non-point source runoff are Litter, 
Sediment and Total Suspended Solids (TSS), Total Nitrogen (TN), Total Phosphorus (TP), Metals, 
such as Zinc (Zn) and Copper (Cu), Hydrocarbons, Thermal Impacts, Oxygen demanding 
substances and Pathogens.    Each pollutant and its impact on the natural environment are 
stated below. 
 
Litter 
 Litter while not causing toxic impacts on the environment, the presence of litter is an 
aesthetic issue that is not well received by the public. 
 
Total Suspended Solids (TSS) 
 Total Suspended Solids are fine soil particles, such as silts and clay which are dissolved in 
water.   In excessive amounts it causes turbidity in water.  The turbidity blocks light in the water 
column which causes reduced photosynthesis, which in turn reduces the oxygen levels in the 
water.   Coarse and fine sediments can clog the gravel substrate in breeding streams thus 
affecting the biological community ability to reproduce.  Common sources of TSS and sediment 
are runoff from construction sites, winter sanding operations, atmospheric deposition, and 
decomposition of organic matter, such as leaves.  Turbidity is measured as NTU.   A range of 
turbidity levels are shown in Figure 2.4.5 below. 
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Figure 2.4.6 - Range of Turbidity in water samples 

 
Nutrients 
 Phosphorus and nitrogen are commonly found in non-point runoff with the primary 
source being lawn fertilizers.  Excessive levels of phosphorus in freshwater systems are a 
concern as this nutrient cause’s excess growth of non-native aquatic plants and algae in lakes.   
As a result of increased nutrient loads, toxic algae blooms are becoming more prevalent in lakes 
in Connecticut, including Bantam Lake.   These toxic algae blooms have resulted in beach 
closures as exposure to the algae blooms can cause adverse health issues in humans.  A further 
problem occurs, when the algae die off, the decomposition process of organic matter removes 
oxygen from the water column, thus reducing oxygen levels in the water.   The reduced oxygen 
levels in the waterbody can result in fish kills.   Nitrogen, in the form of nitrate, is a direct 
human health hazard and an indirect hazard in some areas where it leads to a release of arsenic 
from sediments.  While not a major concern for freshwater systems, nitrate can cause 
environmental impacts in tidal regions, even though the source of nitrate can be far away from 
coastal regions.  Sources of nutrients are organic and inorganic fertilizers, animal manure, bio 
solids and failing sewage disposal systems. 

 

Figure 2.4.7 - Phosphorus impacts on a freshwater pond 
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Metals 
 Metals in non-point source runoff are very toxic to aquatic life.  The adverse effects of 
metals are far reaching for both aquatic and human health.  Many metals can bio accumulate in 
the environment, which can affect higher living organisms.  While the concentration of zinc or 
copper in stormwater generally is not high enough to bother humans, these same 
concentrations can be deadly for aquatic organisms.  Many microorganisms in soil are especially 
sensitive to low concentrations of cadmium.  Zinc, Copper, and Cadmium found in non-point 
source runoff result from the movement and wear and tear of automobiles on our roadways. 

 Of the above discussed metals, zinc and copper are the two metals which are found 
dominantly in non-point source runoff.  Metals commonly bind themselves to sediment and 
organic matter in stormwater and thus are transported to the receiving waters.  Since natural 
rainfall is slightly acidic, metal roofs or components on the roof can be a significant source of 
the zinc or copper concentrations in stormwater. 

 

Figure 2.4.8 - Primary source of zinc (automobile brake pads) 

 
Hydrocarbons 
 Total Petroleum Hydrocarbons (TPH) are highly toxic in the aquatic environment, 
especially to aquatic invertebrates.  The primary sources of petroleum hydrocarbons are oil, 
grease drops from an automobile, gas spills, and vehicle exhaust.  Polycyclic Aromatic 
Hydrocarbons (PAHs) are also toxic to aquatic life.   PAHs can be discharged into the 
environment using coal tar asphalt sealants, commonly used by homeowners on residential 
driveways.  The movement of vehicles or people walking over the sealed driveway can release 
dust particles containing PAH, which can then be washed off with the next rainfall into the 
stormwater management system.   PAHs are also generated by the burning of fossil fuels and 
the airborne particles are then deposited by atmospheric deposition on an impervious surface, 
especially large flat roof areas.  When it rains, the accumulations of PAHs due to atmospheric 
deposition are carried off in the stormwater. 
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    Figure 2.4.9 - Petroleum Hydrocarbons in Stormwater 

 
 
Thermal Impacts 

Impervious surfaces, such as roofs and moderately sized paved areas, such as residential 
driveways can heat up during sunny days and hold onto this heat.   When rainfall occurs on 
these heated surfaces, the resulting runoff will have a highly elevated temperature because of 
the heat transference from the impervious surface to the runoff.  As this heated runoff is 
discharged into receiving waters, the temperature of the receiving water is raised to a level 
which can exceed the temperature tolerance limits for fish and invertebrates, thus lowering 
their survival rates.   Elevated water temperatures will also contribute to reduced oxygen levels 
in the water. 
 

 

Figure 2.4.10 - Fish kills due to increased thermal levels 
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Biological Oxygen Demand (BOD) and Chemical Oxygen Demand (COD) 
 Biochemical oxygen demand (BOD) is the amount of dissolved oxygen needed by 
aerobic biological organisms to break down organic material present in each water sample at 
certain temperature over a specific time. The BOD value is most expressed in milligrams of 
oxygen consumed per liter of sample during 5 days of incubation at 20 °C and is often used as a 
surrogate of the degree of organic pollution of water.  Dissolved oxygen depletion is most likely 
to become evident during the initial aquatic microbial population explosion in response to a 
large amount of organic material. If the microbial population deoxygenates the water, however, 
that lack of oxygen imposes a limit on population growth of aerobic aquatic microbial 
organisms resulting in a longer-term food surplus and oxygen deficit. 
 Chemical oxygen demand (COD) is the total measurement of all chemicals in the water 
that can be oxidized. Total Organic Carbon (TOC) is the measurement of organic carbons.  The 
chemical oxygen demand test procedure is based on the chemical decomposition of organic 
and inorganic contaminants, dissolved, or suspended in water. The result of a chemical oxygen 
demand test indicates the amount of water-dissolved oxygen (expressed as parts per million or 
milligrams per liter of water) consumed by the contaminants, during two hours of 
decomposition from a solution of boiling potassium dichromate. The higher the chemical 
oxygen demand, the higher the amount of pollution in the test sample. 
 Both BOD and COD are surrogates for the direct measures of specific pollutants found in 
non-point source runoff. 
 

 

   Figure 2.4.11 - Impacts of Nitrogen and phosphorus on aquatic systems 

 
Pathogens 
 Pathogens are bacteria and viruses, which can cause disease in humans.   Most 
pathogens are found in discharges from overflowing sanitary sewers or in combined 
sanitary/stormwater systems which is not applicable to the Town of Morris.   In communities 
such as Morris, the primary source of pathogens in stormwater is pet waste which is not picked 
up along roadways.  Dog poop which washes into a storm drain are the common source of both 
fecal coliform and enterococci bacteria which are used as indicators for the presence of 
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pathogenic organisms, yet their presence does not mean a pathogen is present, just that there 
is a higher risk of being present. 
 

 

Figure 2.4.12 - Primary source of pathogens in stormwater 
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