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December 8, 2020

MRB Group
The Culver Road Armory
145 Culver Road, Suite 160
Rochester, NY 14620

Attn: Lance Brabant

RE: Delaware River Solar, LLC
Solar Energy Facility
466 Yellow Mills Road
Response to Town Engineer Comments

Attached, please find a copy of the following:
· Drainage Calculations for the Proposed culvert crossing.
· An excerpt from the SWPPP with the revisions described in comment #3.
· An excerpt from the Site Plan, Sheet S-1, with the revision described in comment #3.

This comment response letter was drafted in coordination with Delaware River Solar, in response to
comments received from MRB Group and dated December 2, 2020 and the December 4, 2020 PRC
meeting.  The plans have been revised as follows:

1. The amount of landscaping proposed has been checked and the amount called out on the plans
match the amount located in the Plant Schedule on the plan set submitted for Final Approval.

2. The drainage calculations indicate that the proposed culvert will safely pass all storm events.  The
10-year design storm will have a peak elevation of 561.36’ (bottom of culvert slab is 563.10’) and
a peak velocity of velocity of 2.14 fps.  The 100-year storm event will have a peak elevation of
561.54’ and a peak velocity of 2.88 fps.  The area around the culvert will be seeded with the same
sun seed mixture as the rest of the project which has a permissible velocity of 5 fps at 0%-5%
channel slope.  The existing channel has a slope of less than 0.5%.

3. The increase in impervious surfaces due to the proposed culvert will be addressed in the same
manner as the concrete equipment pads and the limited use pervious access road.  A 12’x25’ filter
strip is provided downslope of the crossing to account for the impervious concrete slab.  Utilizing
the limited use pervious access for the culvert approach allows the roadway to be considered as
pervious in the calculations.  The SWPPP has been revised to add the 0.005 acres to the
Impervious Areas of the Post Development Conditions (Section 4.1.D_Subcatchment 2S – Post-
Development Summary).  There was no impact to the results of the calculations.  There will be no
permitting required for the installation of the culvert as the wetland plus 25% of its width will not
be impacted by its installation.
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4. The Operations and Maintenance plan has been updated by Delaware River Solar to include a line
item regarding periodic visual inspection of the culvert and maintenance of the surrounding
vegetation.

5. The landscaping removal quantity within the Decommissioning Plan has been revised to reflect the
total as checked in comment #1.

Thank you and please feel free to contact me should you have any questions regarding this project.

Sincerely,

David Matt
Project Engineer
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Summary for Subcatchment C1: Southern Portion of Drainage Area to Concrete Slab Culvert

Runoff = 0.77 cfs @ 16.73 hrs,  Volume= 0.337 af,  Depth> 0.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr 1-YEAR  Rainfall=2.10"

Area (ac) CN Description
4.219 30 Woods, Good, HSG A
5.343 67 Row crops, straight row, Good, HSG A
9.750 55 Woods, Good, HSG B
4.781 78 Row crops, straight row, Good, HSG B
3.710 65 2 acre lots, 12% imp, HSG B

28.292 58 Woods/grass comb., Good, HSG B
7.857 48 Brush, Good, HSG B
6.301 77 Woods, Good, HSG D
1.157 89 Row crops, straight row, Good, HSG D
0.270 82 2 acre lots, 12% imp, HSG D
3.133 79 Woods/grass comb., Good, HSG D
6.525 73 Brush, Good, HSG D

81.338 61 Weighted Average
80.860 Pervious Area
0.478 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.6 150 0.0633 0.11 Sheet Flow, Sheet Flow - Woods

Woods: Light underbrush   n= 0.400   P2= 2.20"
18.8 815 0.0209 0.72 Shallow Concentrated Flow, OVF - Woods

Woodland   Kv= 5.0 fps
35.9 975 0.0082 0.45 Shallow Concentrated Flow, OVF - Woods

Woodland   Kv= 5.0 fps
6.0 170 0.0353 0.47 Shallow Concentrated Flow, OVF - Forest

Forest w/Heavy Litter   Kv= 2.5 fps
26.7 400 0.0100 0.25 Shallow Concentrated Flow, OVF - Forest

Forest w/Heavy Litter   Kv= 2.5 fps
115.0 1,690 0.0024 0.24 Shallow Concentrated Flow, OVF - Woods

Woodland   Kv= 5.0 fps
225.0 4,200 Total

Summary for Subcatchment C2: Northern Portion of Drainage Area to Concrete Slab Culvert

Runoff = 0.45 cfs @ 12.56 hrs,  Volume= 0.096 af,  Depth> 0.15"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr 1-YEAR  Rainfall=2.10"
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Area (ac) CN Description
5.510 61 Pasture/grassland/range, Good, HSG B
2.238 80 Pasture/grassland/range, Good, HSG D
7.748 66 Weighted Average
7.748 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.4 150 0.0467 0.24 Sheet Flow, Sheet Flow - Pasture

Range   n= 0.130   P2= 2.20"
1.5 190 0.0947 2.15 Shallow Concentrated Flow, OVF - Pasture - Steep

Short Grass Pasture   Kv= 7.0 fps
5.6 280 0.0143 0.84 Shallow Concentrated Flow, OVF - Pasture

Short Grass Pasture   Kv= 7.0 fps
22.6 710 0.0056 0.52 Shallow Concentrated Flow, OVF - Pasture

Short Grass Pasture   Kv= 7.0 fps
40.1 1,330 Total

Summary for Reach 1R: Proposed Conrete Slab Culvert

Inflow Area = 89.086 ac, 0.54% Impervious,  Inflow Depth > 0.06"    for  1-YEAR event
Inflow = 0.87 cfs @ 16.31 hrs,  Volume= 0.433 af
Outflow = 0.87 cfs @ 16.31 hrs,  Volume= 0.432 af,  Atten= 0%,  Lag= 0.2 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.04 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 0.95 fps,  Avg. Travel Time= 0.2 min

Peak Storage= 10 cf @ 16.31 hrs,  Average Depth at Peak Storage= 0.20'
Bank-Full Depth= 2.21',  Capacity at Bank-Full= 176.25 cfs

Custom cross-section,  Length= 12.0'   Slope= 0.0050 '/'   (102 Elevation Intervals)
Constant n= 0.022  Earth, clean & straight
Inlet Invert= 560.89',  Outlet Invert= 560.83'
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Offset Elevation Chan.Depth
(feet) (feet) (feet)
0.00 563.10 0.00
0.01 561.20 1.90
2.20 561.10 2.00
2.95 561.00 2.10
4.29 560.94 2.16
5.33 560.89 2.21
6.37 560.94 2.16
7.54 561.00 2.10

10.82 561.10 2.00
13.19 561.20 1.90
13.20 563.10 0.00

Depth End Area Perim. Storage Discharge
(feet) (sq-ft) (feet) (cubic-feet) (cfs)
0.00 0.0 0.0 0 0.00
0.05 0.1 2.1 1 0.02
0.11 0.3 4.6 3 0.17
0.21 0.9 8.6 11 0.97
0.31 2.0 13.2 24 2.73
2.21 27.1 17.0 325 176.25
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Summary for Subcatchment C1: Southern Portion of Drainage Area to Concrete Slab Culvert

Runoff = 8.22 cfs @ 15.24 hrs,  Volume= 3.219 af,  Depth> 0.47"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr 10-YEAR  Rainfall=3.70"

Area (ac) CN Description
4.219 30 Woods, Good, HSG A
5.343 67 Row crops, straight row, Good, HSG A
9.750 55 Woods, Good, HSG B
4.781 78 Row crops, straight row, Good, HSG B
3.710 65 2 acre lots, 12% imp, HSG B

28.292 58 Woods/grass comb., Good, HSG B
7.857 48 Brush, Good, HSG B
6.301 77 Woods, Good, HSG D
1.157 89 Row crops, straight row, Good, HSG D
0.270 82 2 acre lots, 12% imp, HSG D
3.133 79 Woods/grass comb., Good, HSG D
6.525 73 Brush, Good, HSG D

81.338 61 Weighted Average
80.860 Pervious Area
0.478 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.6 150 0.0633 0.11 Sheet Flow, Sheet Flow - Woods

Woods: Light underbrush   n= 0.400   P2= 2.20"
18.8 815 0.0209 0.72 Shallow Concentrated Flow, OVF - Woods

Woodland   Kv= 5.0 fps
35.9 975 0.0082 0.45 Shallow Concentrated Flow, OVF - Woods

Woodland   Kv= 5.0 fps
6.0 170 0.0353 0.47 Shallow Concentrated Flow, OVF - Forest

Forest w/Heavy Litter   Kv= 2.5 fps
26.7 400 0.0100 0.25 Shallow Concentrated Flow, OVF - Forest

Forest w/Heavy Litter   Kv= 2.5 fps
115.0 1,690 0.0024 0.24 Shallow Concentrated Flow, OVF - Woods

Woodland   Kv= 5.0 fps
225.0 4,200 Total

Summary for Subcatchment C2: Northern Portion of Drainage Area to Concrete Slab Culvert

Runoff = 4.25 cfs @ 12.42 hrs,  Volume= 0.514 af,  Depth> 0.80"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr 10-YEAR  Rainfall=3.70"
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Area (ac) CN Description
5.510 61 Pasture/grassland/range, Good, HSG B
2.238 80 Pasture/grassland/range, Good, HSG D
7.748 66 Weighted Average
7.748 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.4 150 0.0467 0.24 Sheet Flow, Sheet Flow - Pasture

Range   n= 0.130   P2= 2.20"
1.5 190 0.0947 2.15 Shallow Concentrated Flow, OVF - Pasture - Steep

Short Grass Pasture   Kv= 7.0 fps
5.6 280 0.0143 0.84 Shallow Concentrated Flow, OVF - Pasture

Short Grass Pasture   Kv= 7.0 fps
22.6 710 0.0056 0.52 Shallow Concentrated Flow, OVF - Pasture

Short Grass Pasture   Kv= 7.0 fps
40.1 1,330 Total

Summary for Reach 1R: Proposed Conrete Slab Culvert

Inflow Area = 89.086 ac, 0.54% Impervious,  Inflow Depth > 0.50"    for  10-YEAR event
Inflow = 8.69 cfs @ 15.23 hrs,  Volume= 3.733 af
Outflow = 8.69 cfs @ 15.23 hrs,  Volume= 3.732 af,  Atten= 0%,  Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.14 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 1.72 fps,  Avg. Travel Time= 0.1 min

Peak Storage= 49 cf @ 15.23 hrs,  Average Depth at Peak Storage= 0.47'
Bank-Full Depth= 2.21',  Capacity at Bank-Full= 176.25 cfs

Custom cross-section,  Length= 12.0'   Slope= 0.0050 '/'   (102 Elevation Intervals)
Constant n= 0.022  Earth, clean & straight
Inlet Invert= 560.89',  Outlet Invert= 560.83'
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Offset Elevation Chan.Depth
(feet) (feet) (feet)
0.00 563.10 0.00
0.01 561.20 1.90
2.20 561.10 2.00
2.95 561.00 2.10
4.29 560.94 2.16
5.33 560.89 2.21
6.37 560.94 2.16
7.54 561.00 2.10

10.82 561.10 2.00
13.19 561.20 1.90
13.20 563.10 0.00

Depth End Area Perim. Storage Discharge
(feet) (sq-ft) (feet) (cubic-feet) (cfs)
0.00 0.0 0.0 0 0.00
0.05 0.1 2.1 1 0.02
0.11 0.3 4.6 3 0.17
0.21 0.9 8.6 11 0.97
0.31 2.0 13.2 24 2.73
2.21 27.1 17.0 325 176.25
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Summary for Subcatchment C1: Southern Portion of Drainage Area to Concrete Slab Culvert

Runoff = 17.92 cfs @ 15.00 hrs,  Volume= 6.681 af,  Depth> 0.99"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr 100-YEAR  Rainfall=4.90"

Area (ac) CN Description
4.219 30 Woods, Good, HSG A
5.343 67 Row crops, straight row, Good, HSG A
9.750 55 Woods, Good, HSG B
4.781 78 Row crops, straight row, Good, HSG B
3.710 65 2 acre lots, 12% imp, HSG B

28.292 58 Woods/grass comb., Good, HSG B
7.857 48 Brush, Good, HSG B
6.301 77 Woods, Good, HSG D
1.157 89 Row crops, straight row, Good, HSG D
0.270 82 2 acre lots, 12% imp, HSG D
3.133 79 Woods/grass comb., Good, HSG D
6.525 73 Brush, Good, HSG D

81.338 61 Weighted Average
80.860 Pervious Area
0.478 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.6 150 0.0633 0.11 Sheet Flow, Sheet Flow - Woods

Woods: Light underbrush   n= 0.400   P2= 2.20"
18.8 815 0.0209 0.72 Shallow Concentrated Flow, OVF - Woods

Woodland   Kv= 5.0 fps
35.9 975 0.0082 0.45 Shallow Concentrated Flow, OVF - Woods

Woodland   Kv= 5.0 fps
6.0 170 0.0353 0.47 Shallow Concentrated Flow, OVF - Forest

Forest w/Heavy Litter   Kv= 2.5 fps
26.7 400 0.0100 0.25 Shallow Concentrated Flow, OVF - Forest

Forest w/Heavy Litter   Kv= 2.5 fps
115.0 1,690 0.0024 0.24 Shallow Concentrated Flow, OVF - Woods

Woodland   Kv= 5.0 fps
225.0 4,200 Total

Summary for Subcatchment C2: Northern Portion of Drainage Area to Concrete Slab Culvert

Runoff = 8.53 cfs @ 12.40 hrs,  Volume= 0.954 af,  Depth> 1.48"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr 100-YEAR  Rainfall=4.90"
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Area (ac) CN Description
5.510 61 Pasture/grassland/range, Good, HSG B
2.238 80 Pasture/grassland/range, Good, HSG D
7.748 66 Weighted Average
7.748 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.4 150 0.0467 0.24 Sheet Flow, Sheet Flow - Pasture

Range   n= 0.130   P2= 2.20"
1.5 190 0.0947 2.15 Shallow Concentrated Flow, OVF - Pasture - Steep

Short Grass Pasture   Kv= 7.0 fps
5.6 280 0.0143 0.84 Shallow Concentrated Flow, OVF - Pasture

Short Grass Pasture   Kv= 7.0 fps
22.6 710 0.0056 0.52 Shallow Concentrated Flow, OVF - Pasture

Short Grass Pasture   Kv= 7.0 fps
40.1 1,330 Total

Summary for Reach 1R: Proposed Conrete Slab Culvert

Inflow Area = 89.086 ac, 0.54% Impervious,  Inflow Depth > 1.03"    for  100-YEAR event
Inflow = 18.73 cfs @ 14.99 hrs,  Volume= 7.635 af
Outflow = 18.73 cfs @ 14.99 hrs,  Volume= 7.634 af,  Atten= 0%,  Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.88 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 2.10 fps,  Avg. Travel Time= 0.1 min

Peak Storage= 78 cf @ 14.99 hrs,  Average Depth at Peak Storage= 0.65'
Bank-Full Depth= 2.21',  Capacity at Bank-Full= 176.25 cfs

Custom cross-section,  Length= 12.0'   Slope= 0.0050 '/'   (102 Elevation Intervals)
Constant n= 0.022  Earth, clean & straight
Inlet Invert= 560.89',  Outlet Invert= 560.83'
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Offset Elevation Chan.Depth
(feet) (feet) (feet)
0.00 563.10 0.00
0.01 561.20 1.90
2.20 561.10 2.00
2.95 561.00 2.10
4.29 560.94 2.16
5.33 560.89 2.21
6.37 560.94 2.16
7.54 561.00 2.10

10.82 561.10 2.00
13.19 561.20 1.90
13.20 563.10 0.00

Depth End Area Perim. Storage Discharge
(feet) (sq-ft) (feet) (cubic-feet) (cfs)
0.00 0.0 0.0 0 0.00
0.05 0.1 2.1 1 0.02
0.11 0.3 4.6 3 0.17
0.21 0.9 8.6 11 0.97
0.31 2.0 13.2 24 2.73
2.21 27.1 17.0 325 176.25
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Summary for Subcatchment 2S: Post-Development Conditions

Runoff = 0.76 cfs @ 12.79 hrs,  Volume= 0.262 af,  Depth> 0.08"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr 1-YEAR  Rainfall=2.10"

Area (ac) CN Description
30.838 58 Meadow, non-grazed, HSG B
6.422 78 Meadow, non-grazed, HSG D

* 0.446 90 Gravel roads, HSG B
* 0.203 90 Gravel roads, HSG D

0.029 98 Paved parking & roofs
37.938 62 Weighted Average
37.909 Pervious Area
0.029 Impervious Area

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

8.0 100 0.0400 0.21 Sheet Flow, Sheet Flow - Pasture
Range   n= 0.130   P2= 2.20"

5.1 470 0.0475 1.53 Shallow Concentrated Flow, Overland Flow - Hill Pasture
Short Grass Pasture   Kv= 7.0 fps

3.2 530 0.0057 2.75 34.43 Channel Flow, Channel Flow
Area= 12.5 sf  Perim= 26.0'  r= 0.48'
n= 0.025  Earth, clean & winding

22.7 565 0.0035 0.41 Shallow Concentrated Flow, Overland - Flat Pasture
Short Grass Pasture   Kv= 7.0 fps

3.0 200 0.0250 1.11 Shallow Concentrated Flow, Overland Flow - Pasture
Short Grass Pasture   Kv= 7.0 fps

42.0 1,865 Total
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Summary for Subcatchment 2S: Post-Development Conditions

Runoff = 14.13 cfs @ 12.47 hrs,  Volume= 1.931 af,  Depth> 0.61"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr 10-YEAR  Rainfall=3.70"

Area (ac) CN Description
30.838 58 Meadow, non-grazed, HSG B
6.422 78 Meadow, non-grazed, HSG D

* 0.446 90 Gravel roads, HSG B
* 0.203 90 Gravel roads, HSG D

0.029 98 Paved parking & roofs
37.938 62 Weighted Average
37.909 Pervious Area
0.029 Impervious Area

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

8.0 100 0.0400 0.21 Sheet Flow, Sheet Flow - Pasture
Range   n= 0.130   P2= 2.20"

5.1 470 0.0475 1.53 Shallow Concentrated Flow, Overland Flow - Hill Pasture
Short Grass Pasture   Kv= 7.0 fps

3.2 530 0.0057 2.75 34.43 Channel Flow, Channel Flow
Area= 12.5 sf  Perim= 26.0'  r= 0.48'
n= 0.025  Earth, clean & winding

22.7 565 0.0035 0.41 Shallow Concentrated Flow, Overland - Flat Pasture
Short Grass Pasture   Kv= 7.0 fps

3.0 200 0.0250 1.11 Shallow Concentrated Flow, Overland Flow - Pasture
Short Grass Pasture   Kv= 7.0 fps

42.0 1,865 Total
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Summary for Subcatchment 2S: Post-Development Conditions

Runoff = 31.87 cfs @ 12.44 hrs,  Volume= 3.828 af,  Depth> 1.21"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr 100-YEAR  Rainfall=4.90"

Area (ac) CN Description
30.838 58 Meadow, non-grazed, HSG B
6.422 78 Meadow, non-grazed, HSG D

* 0.446 90 Gravel roads, HSG B
* 0.203 90 Gravel roads, HSG D

0.029 98 Paved parking & roofs
37.938 62 Weighted Average
37.909 Pervious Area
0.029 Impervious Area

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

8.0 100 0.0400 0.21 Sheet Flow, Sheet Flow - Pasture
Range   n= 0.130   P2= 2.20"

5.1 470 0.0475 1.53 Shallow Concentrated Flow, Overland Flow - Hill Pasture
Short Grass Pasture   Kv= 7.0 fps

3.2 530 0.0057 2.75 34.43 Channel Flow, Channel Flow
Area= 12.5 sf  Perim= 26.0'  r= 0.48'
n= 0.025  Earth, clean & winding

22.7 565 0.0035 0.41 Shallow Concentrated Flow, Overland - Flat Pasture
Short Grass Pasture   Kv= 7.0 fps

3.0 200 0.0250 1.11 Shallow Concentrated Flow, Overland Flow - Pasture
Short Grass Pasture   Kv= 7.0 fps

42.0 1,865 Total





TCH  LINE: SHEET S-2

BYDESCRIPTION
NS

CERTIFICATION:PPROVALS:

REVISIONS
NO. DATE BYDESCRIPTION


