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Appendix 4.3 

Runoff Reduction Worksheets 
 
 



Step 2 - Calculate Water Quality Volume

No

Design Point: 1

P= 1.10 inches

Drainage Area 
Number

Contributing 
Area

(Acres)

Impervious Area
(Acres)

Percent 
Impervious

%
Rv

WQv
(cf)

SMP 
Description

1 0.37 0.25 68 0.66 972
2 0.25 0.20 80 0.77 769
3 1.06 0.31 29 0.31 1,326
4 0.30 0.25 83 0.80 958
5 0.15 0.13 87 0.83 497

Calculate Required WQv

Is this project subject to Section 4.3 of the NYS Design Manual for Enhanced Phosphorus 
Removal?

Enter 90% Rainfall Event as P

Redevelopment with increase in impervious areaWhat is the nature of this construction project?



Step 4 - Calcuate Minimum RRv Required

Hydrologic Soil 
Group

Acres S

A 55%

B 0.88 40%

C 30%

D 20%

Total Area 0.88

S = 0.40

Impervious = 0.88 acres

Precipitation 1.10 inches

Rv 0.95

Minimum RRv 0.031 af

1350 cf

Enter the Soils Data for the site

Calculate the Minimum RRv



Infiltration Basin (I-2)

Design Point: 1

Drainage Area 
Number

Contributing 
Area

(Acres)

Impervious 
Area

(Acres)

Percent 
Impervious

%
Rv

WQv
(cf)

Precipitation
(in)

Description

3 1.06 0.31 29 0.31 1,326 1.10 0

4

No

No

10

No

6
8

350
1
2
1

12

Value Units

WQv 1326 cf

db 2.0 ft

Ab 663 sf

Ab 950 sf

1,326

Enter Site Data For Drainage Area to be Treated by Practice

Design Criteria

Enter underlying soil infiltration rate (based on 
geotechnical testing, refer to Appendix D)

Is the contributing area to the practice an 
"Infiltration Restricted" stormwater hotspot?

Enter depth to seasonal high water table (ft)
Enter depth to bedrock (ft)

Maximum contributing area (acres)

Is the contributing area to the practice an 
"Infiltration Prohibited" stormwater hotspot?

Is the contributing area greater than the 
maximum allowed contributing area?

Determine Runoff Reduction

RRv Provided cf

Required Surface Area

Enter Surface Area Provided

Sizing Criteria
Notes

Water Quality Volume

Enter pretreatment volume provided (cf)
Enter depth of freeboard (ft)

Basin depth

Enter depth of basin (ft)
Enter slope of maintenance access (%)
Enter width of maintenance access (ft)



Infiltration Basin (I-2)

Design Point: 1

Drainage Area 
Number

Contributing 
Area

(Acres)

Impervious 
Area

(Acres)

Percent 
Impervious

%
Rv

WQv
(cf)

Precipitation
(in)

Description

4 0.30 0.25 83 0.80 958 1.10 0

10

No

No

25

No

6

8

250
1
2

2
12

Value Units

WQv 958 cf

db 2.0 ft

Ab 479.00 sf

Ab 850 sf

958

Enter Site Data For Drainage Area to be Treated by Practice

Enter pretreatment volume provided (cf)

Maximum contributing area (acres)

Design Criteria

Enter underlying soil infiltration rate (based on 
geotechnical testing, refer to Appendix D)

Is the contributing area to the practice an 
"Infiltration Restricted" stormwater hotspot?

Is the contributing area to the practice an 
"Infiltration Prohibited" stormwater hotspot?

Enter depth of freeboard (ft)
Enter depth of basin (ft)

Is the contributing area greater than the 
maximum allowed contributing area?

Enter depth to seasonal high water table (ft)

Enter depth to bedrock (ft)

Notes

Water Quality Volume

Basin depth

Enter slope of maintenance access (%)
Enter width of maintenance access (ft)

Sizing Criteria

RRv Provided cf

Required Surface Area

Enter Surface Area Provided

Determine Runoff Reduction



Infiltration Bioretention (F-4)
Design Point: 1

Drainage Area 
Number

Contributing 
Area

(Acres)

Impervious 
Area

(Acres)

Percent 
Impervious

%
Rv

WQv
(cf)

Precipitation
(in)

Description

1 0.37 0.25 68 0.66 972 1.10 0

4

No

No

No

6
8

Yes

0.5
3

2.5
10
2
24

Units Notes

k ft/day

tf days

Af sf

Af sf

972

Enter depth of surface layer (inches)
Enter depth of filter media (ft)

Calculate Runoff Reduction

RRv Provided

Enter Provided Filter Area 440

cf

Required Filter Area 405

Permeability Flow Rate 1

Filter Time 2

Enter Site Data For Drainage Area to be Treated by Practice

Sizing Criteria

Value

Enter underlying soil infiltration rate (based on 
geotechnical testing, refer to Appendix D)

Is contributing area greater than max. 
contributing area?

Enter depth to seasonal high water table (ft)
Enter depth to bedrock (ft)

Is the contributing area to the practice an 
"Infiltration Restricted" stormwater hotspot?

Is pretreatment provided, in conformance with 
Section 6.4.3.1

Design Criteria

Enter width of maintenance access (ft)

Enter average height of ponding (ft)

Enter slope of maintenance access (%)
Enter depth of drainage layer (inches)

Is the contributing area to the practice an 
"Infiltration Prohibited" stormwater hotspot?



Infiltration Bioretention (F-4)
Design Point: 1

Drainage Area 
Number

Contributing 
Area

(Acres)

Impervious 
Area

(Acres)

Percent 
Impervious

%
Rv

WQv
(cf)

Precipitation
(in)

Description

2 0.25 0.20 80 0.77 769 1.10 0

4

No

No

No

6

8

Yes

0.5
3

2.5
10

2

24

Units Notes

k ft/day

tf days

Af sf

Af sf

769

Is contributing area greater than max. 
contributing area?

Enter depth to seasonal high water table (ft)

Enter depth to bedrock (ft)

Enter Site Data For Drainage Area to be Treated by Practice

Design Criteria

Enter underlying soil infiltration rate (based on 
geotechnical testing, refer to Appendix D)

Is the contributing area to the practice an 
"Infiltration Restricted" stormwater hotspot?

Is the contributing area to the practice an 
"Infiltration Prohibited" stormwater hotspot?

Enter depth of filter media (ft)
Enter depth of drainage layer (inches)

Enter slope of maintenance access (%)

Is pretreatment provided, in conformance with 
Section 6.4.3.1

Enter average height of ponding (ft)
Enter depth of surface layer (inches)

Filter Time 2

Required Filter Area 320

Enter Provided Filter Area 440

Enter width of maintenance access (ft)

Sizing Criteria

Value

Permeability Flow Rate 1

Calculate Runoff Reduction

RRv Provided cf



Infiltration Bioretention (F-4)
Design Point: 1

Drainage Area 
Number

Contributing 
Area

(Acres)

Impervious 
Area

(Acres)

Percent 
Impervious

%
Rv

WQv
(cf)

Precipitation
(in)

Description

5 0.15 0.13 87 0.83 497 1.10 0

4

No

No

No

6
8

Yes

0.5

3

2.5

10

2

24

Units Notes

k ft/day

tf days

Af sf
Af sf

497

Enter Site Data For Drainage Area to be Treated by Practice

Design Criteria

Enter underlying soil infiltration rate (based on 
geotechnical testing, refer to Appendix D)

Is the contributing area to the practice an 
"Infiltration Restricted" stormwater hotspot?

Is pretreatment provided, in conformance with 
Section 6.4.3.1

Enter average height of ponding (ft)

Enter depth of surface layer (inches)

Is contributing area greater than max. 
contributing area?
Enter depth to seasonal high water table (ft)
Enter depth to bedrock (ft)

Enter width of maintenance access (ft)

Sizing Criteria

Value

Permeability Flow Rate 1

Enter depth of filter media (ft)

Enter depth of drainage layer (inches)

Enter slope of maintenance access (%)

Calculate Runoff Reduction

RRv Provided cf

Filter Time 2

Required Filter Area 207

Enter Provided Filter Area 400

Is the contributing area to the practice an 
"Infiltration Prohibited" stormwater hotspot?
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Watershed Schematics and Hydrologic Calculations 
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Subcat Reach Pond Link
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Project Notes

Defined 9 rainfall events from NY-Tilden IDF
Copied 9 events from NY-Tilden 24-hr S1 storm
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Rainfall Events Listing (selected events)

Event# Event
Name

Storm Type Curve Mode Duration
(hours)

B/B Depth
(inches)

AMC

1 1-yr NY-Tilden 24-hr S1 1-yr Default 24.00 1 2.37 2
2 2-yr NY-Tilden 24-hr S1 2-yr Default 24.00 1 2.78 2
3 10-yr NY-Tilden 24-hr S1 10-yr Default 24.00 1 4.09 2
4 100-yr NY-Tilden 24-hr S1 100-yr Default 24.00 1 7.14 2
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Area Listing (selected nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

1.198 79 <50% Grass cover, Poor, HSG B  (00S)
2.461 61 >75% Grass cover, Good, HSG B  (0S, 1S, 2S, 3S, 4S, 5S, 6S)
0.378 98 Building & Sidewalks  (4S, 5S)
0.049 98 Ex. Impervious (Off-Site)  (00S)
0.105 98 Ex. Impervious (On-Site)  (00S)
0.250 98 Existing Impervious (Off-Site)  (0S)
1.077 98 Existing Impervious (On-Site)  (0S)
0.288 98 Off-Site Impervious  (6S)
0.762 98 On-Site Impervious  (6S)
0.797 98 Parking  (1S, 2S, 3S)
0.563 58 Woods/grass comb., Good, HSG B  (00S)

7.927 81 TOTAL AREA
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Soil Listing (selected nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
4.222 HSG B 0S, 00S, 1S, 2S, 3S, 4S, 5S, 6S
0.000 HSG C
0.000 HSG D
3.706 Other 0S, 00S, 1S, 2S, 3S, 4S, 5S, 6S

7.927 TOTAL AREA
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Ground Covers (selected nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 1.198 0.000 0.000 0.000 1.198 <50% Grass cover, Poor 00S
0.000 2.461 0.000 0.000 0.000 2.461 >75% Grass cover, Good 0S, 

1S, 
2S, 
3S, 
4S, 
5S, 
6S

0.000 0.000 0.000 0.000 0.378 0.378 Building & Sidewalks 4S, 
5S

0.000 0.000 0.000 0.000 0.049 0.049 Ex. Impervious (Off-Site) 00S
0.000 0.000 0.000 0.000 0.105 0.105 Ex. Impervious (On-Site) 00S
0.000 0.000 0.000 0.000 0.250 0.250 Existing Impervious (Off-Site) 0S
0.000 0.000 0.000 0.000 1.077 1.077 Existing Impervious (On-Site) 0S
0.000 0.000 0.000 0.000 0.288 0.288 Off-Site Impervious 6S
0.000 0.000 0.000 0.000 0.762 0.762 On-Site Impervious 6S
0.000 0.000 0.000 0.000 0.797 0.797 Parking 1S, 

2S, 
3S

0.000 0.563 0.000 0.000 0.000 0.563 Woods/grass comb., Good 00S

0.000 4.222 0.000 0.000 3.706 7.927 TOTAL AREA
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Pipe Listing (selected nodes)

Line# Node
Number

In-Invert
(feet)

Out-Invert
(feet)

Length
(feet)

Slope
(ft/ft)

n Width
(inches)

Diam/Height
(inches)

Inside-Fill
(inches)

1 4R 704.75 703.25 153.0 0.0098 0.012 0.0 12.0 0.0
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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, Weighted-CN

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

Runoff Area=90,141 sf   64.11% Impervious   Runoff Depth>0.97"Subcatchment 0S: Existing 1
   Tc=6.0 min   CN=85   Runoff=2.99 cfs  0.167 af

Runoff Area=1.915 ac   8.04% Impervious   Runoff Depth>0.46"Subcatchment 00S: Existing 2
   Flow Length=675'   Tc=29.7 min   CN=74   Runoff=0.57 cfs  0.073 af

Runoff Area=0.370 ac   67.57% Impervious   Runoff Depth>1.03"Subcatchment 1S: Post-Dev 1
   Tc=6.0 min   CN=86   Runoff=0.57 cfs  0.032 af

Runoff Area=0.270 ac   88.89% Impervious   Runoff Depth>1.61"Subcatchment 2S: Post-Dev 2
   Tc=6.0 min   CN=94   Runoff=0.63 cfs  0.036 af

Runoff Area=1.055 ac   29.10% Impervious   Runoff Depth>0.39"Subcatchment 3S: Post-Dev 3
   Flow Length=150'   Slope=0.0100 '/'   Tc=21.4 min   CN=72   Runoff=0.29 cfs  0.035 af

Runoff Area=0.300 ac   83.33% Impervious   Runoff Depth>1.45"Subcatchment 4S: Post-Dev 4
   Tc=6.0 min   CN=92   Runoff=0.64 cfs  0.036 af

Runoff Area=0.148 ac   86.49% Impervious   Runoff Depth>1.53"Subcatchment 5S: Post-Dev 5
   Tc=6.0 min   CN=93   Runoff=0.33 cfs  0.019 af

Runoff Area=1.800 ac   58.33% Impervious   Runoff Depth>0.86"Subcatchment 6S: Post-Dev 6
   Tc=6.0 min   CN=83   Runoff=2.28 cfs  0.129 af

Avg. Flow Depth=0.00'   Max Vel=0.00 fps   Inflow=0.00 cfs  0.000 afReach 4R: Storm Sewer 1
12.0"  Round Pipe   n=0.012   L=153.0'   S=0.0098 '/'   Capacity=3.82 cfs   Outflow=0.00 cfs  0.000 af

Peak Elev=706.48'  Storage=411 cf   Inflow=0.57 cfs  0.032 afPond 1P: Infiltration Bioretention 1
   Discarded=0.11 cfs  0.032 af   Primary=0.00 cfs  0.000 af   Outflow=0.11 cfs  0.032 af

Peak Elev=705.11'  Storage=473 cf   Inflow=0.63 cfs  0.036 afPond 2P: Infiltration Bioretention 2
   Discarded=0.11 cfs  0.036 af   Primary=0.00 cfs  0.000 af   Outflow=0.11 cfs  0.036 af

Peak Elev=703.30'  Storage=314 cf   Inflow=0.29 cfs  0.035 afPond 3P: Infiltration Basin 1
   Discarded=0.11 cfs  0.034 af   Primary=0.00 cfs  0.000 af   Outflow=0.11 cfs  0.034 af

Peak Elev=704.98'  Storage=460 cf   Inflow=0.64 cfs  0.036 afPond 4P: Infiltration Basin 2
   Discarded=0.10 cfs  0.036 af   Primary=0.00 cfs  0.000 af   Outflow=0.10 cfs  0.036 af

Peak Elev=702.00'  Storage=215 cf   Inflow=0.33 cfs  0.019 afPond 5P: Infiltration Bioretention 3
   Discarded=0.07 cfs  0.019 af   Primary=0.00 cfs  0.000 af   Outflow=0.07 cfs  0.019 af

   Inflow=3.08 cfs  0.240 afLink 1L: Pre-Dev Design Point
   Primary=3.08 cfs  0.240 af

   Inflow=2.28 cfs  0.129 afLink 2L: Post-Dev Design Point
   Primary=2.28 cfs  0.129 af
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Total Runoff Area = 7.927 ac   Runoff Volume = 0.527 af   Average Runoff Depth = 0.80"
53.25% Pervious = 4.222 ac     46.75% Impervious = 3.706 ac
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Summary for Subcatchment 0S: Existing 1

Runoff = 2.99 cfs @ 12.05 hrs,  Volume= 0.167 af,  Depth> 0.97"
     Routed to Link 1L : Pre-Dev Design Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NY-Tilden 24-hr S1 1-yr  Rainfall=2.37"

Area (sf) CN Description
* 46,902 98 Existing Impervious (On-Site)
* 10,889 98 Existing Impervious (Off-Site)

32,350 61 >75% Grass cover, Good, HSG B
90,141 85 Weighted Average
32,350 35.89% Pervious Area
57,791 64.11% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 0S: Existing 1

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  (

c
fs

)

3

2

1

0

NY-Tilden 24-hr S1 1-yr
Rainfall=2.37"

Runoff Area=90,141 sf
Runoff Volume=0.167 af

Runoff Depth>0.97"
Tc=6.0 min

CN=85

2.99 cfs
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Summary for Subcatchment 00S: Existing 2

Runoff = 0.57 cfs @ 12.42 hrs,  Volume= 0.073 af,  Depth> 0.46"
     Routed to Link 1L : Pre-Dev Design Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NY-Tilden 24-hr S1 1-yr  Rainfall=2.37"

Area (ac) CN Description
* 0.049 98 Ex. Impervious (Off-Site)
* 0.105 98 Ex. Impervious (On-Site)

1.198 79 <50% Grass cover, Poor, HSG B
0.563 58 Woods/grass comb., Good, HSG B
1.915 74 Weighted Average
1.761 91.96% Pervious Area
0.154 8.04% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.2 150 0.0100 0.13 Sheet Flow, 

Grass: Short   n= 0.150   P2= 2.78"
9.0 380 0.0100 0.70 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
1.5 145 0.0060 1.57 Shallow Concentrated Flow, 

Paved   Kv= 20.3 fps
29.7 675 Total

Subcatchment 00S: Existing 2

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  (

c
fs

)

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

NY-Tilden 24-hr S1 1-yr
Rainfall=2.37"

Runoff Area=1.915 ac
Runoff Volume=0.073 af

Runoff Depth>0.46"
Flow Length=675'

Tc=29.7 min
CN=74

0.57 cfs
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Summary for Subcatchment 1S: Post-Dev 1

Runoff = 0.57 cfs @ 12.04 hrs,  Volume= 0.032 af,  Depth> 1.03"
     Routed to Pond 1P : Infiltration Bioretention 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NY-Tilden 24-hr S1 1-yr  Rainfall=2.37"

Area (ac) CN Description
* 0.250 98 Parking

0.120 61 >75% Grass cover, Good, HSG B
0.370 86 Weighted Average
0.120 32.43% Pervious Area
0.250 67.57% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 1S: Post-Dev 1

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  (

c
fs

)

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

NY-Tilden 24-hr S1 1-yr
Rainfall=2.37"

Runoff Area=0.370 ac
Runoff Volume=0.032 af

Runoff Depth>1.03"
Tc=6.0 min

CN=86

0.57 cfs
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Summary for Subcatchment 2S: Post-Dev 2

Runoff = 0.63 cfs @ 12.04 hrs,  Volume= 0.036 af,  Depth> 1.61"
     Routed to Pond 2P : Infiltration Bioretention 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NY-Tilden 24-hr S1 1-yr  Rainfall=2.37"

Area (ac) CN Description
* 0.240 98 Parking

0.030 61 >75% Grass cover, Good, HSG B
0.270 94 Weighted Average
0.030 11.11% Pervious Area
0.240 88.89% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 2S: Post-Dev 2

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  (

c
fs

)

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

NY-Tilden 24-hr S1 1-yr
Rainfall=2.37"

Runoff Area=0.270 ac
Runoff Volume=0.036 af

Runoff Depth>1.61"
Tc=6.0 min

CN=94

0.63 cfs
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Summary for Subcatchment 3S: Post-Dev 3

Runoff = 0.29 cfs @ 12.30 hrs,  Volume= 0.035 af,  Depth> 0.39"
     Routed to Pond 3P : Infiltration Basin 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NY-Tilden 24-hr S1 1-yr  Rainfall=2.37"

Area (ac) CN Description
* 0.307 98 Parking

0.748 61 >75% Grass cover, Good, HSG B
1.055 72 Weighted Average
0.748 70.90% Pervious Area
0.307 29.10% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.2 100 0.0100 0.08 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 2.78"
1.2 50 0.0100 0.70 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
21.4 150 Total

Subcatchment 3S: Post-Dev 3

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  (

c
fs

)

0.32

0.3
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0

NY-Tilden 24-hr S1 1-yr
Rainfall=2.37"

Runoff Area=1.055 ac
Runoff Volume=0.035 af

Runoff Depth>0.39"
Flow Length=150'

Slope=0.0100 '/'
Tc=21.4 min

CN=72

0.29 cfs
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Summary for Subcatchment 4S: Post-Dev 4

Runoff = 0.64 cfs @ 12.04 hrs,  Volume= 0.036 af,  Depth> 1.45"
     Routed to Pond 4P : Infiltration Basin 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NY-Tilden 24-hr S1 1-yr  Rainfall=2.37"

Area (ac) CN Description
* 0.250 98 Building & Sidewalks

0.050 61 >75% Grass cover, Good, HSG B
0.300 92 Weighted Average
0.050 16.67% Pervious Area
0.250 83.33% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 4S: Post-Dev 4

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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w
  (
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0

NY-Tilden 24-hr S1 1-yr
Rainfall=2.37"

Runoff Area=0.300 ac
Runoff Volume=0.036 af

Runoff Depth>1.45"
Tc=6.0 min

CN=92

0.64 cfs
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Summary for Subcatchment 5S: Post-Dev 5

Runoff = 0.33 cfs @ 12.04 hrs,  Volume= 0.019 af,  Depth> 1.53"
     Routed to Pond 5P : Infiltration Bioretention 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NY-Tilden 24-hr S1 1-yr  Rainfall=2.37"

Area (ac) CN Description
* 0.128 98 Building & Sidewalks

0.020 61 >75% Grass cover, Good, HSG B
0.148 93 Weighted Average
0.020 13.51% Pervious Area
0.128 86.49% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 5S: Post-Dev 5

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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w
  (
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0

NY-Tilden 24-hr S1 1-yr
Rainfall=2.37"

Runoff Area=0.148 ac
Runoff Volume=0.019 af

Runoff Depth>1.53"
Tc=6.0 min

CN=93

0.33 cfs
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Summary for Subcatchment 6S: Post-Dev 6

Runoff = 2.28 cfs @ 12.05 hrs,  Volume= 0.129 af,  Depth> 0.86"
     Routed to Link 2L : Post-Dev Design Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NY-Tilden 24-hr S1 1-yr  Rainfall=2.37"

Area (ac) CN Description
* 0.762 98 On-Site Impervious
* 0.288 98 Off-Site Impervious

0.750 61 >75% Grass cover, Good, HSG B
1.800 83 Weighted Average
0.750 41.67% Pervious Area
1.050 58.33% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 6S: Post-Dev 6

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
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w
  (

c
fs

)

2

1

0

NY-Tilden 24-hr S1 1-yr
Rainfall=2.37"

Runoff Area=1.800 ac
Runoff Volume=0.129 af

Runoff Depth>0.86"
Tc=6.0 min

CN=83

2.28 cfs
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Summary for Reach 4R: Storm Sewer 1

Inflow Area = 0.640 ac, 76.56% Impervious,  Inflow Depth = 0.00"    for  1-yr event
Inflow = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Pond 3P : Infiltration Basin 1

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.00 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 5.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 3.82 cfs

12.0"  Round Pipe
n= 0.012
Length= 153.0'   Slope= 0.0098 '/'
Inlet Invert= 704.75',  Outlet Invert= 703.25'

Reach 4R: Storm Sewer 1

Inflow
Outflow

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  (

c
fs

)

1

0

Inflow Area=0.640 ac
Avg. Flow Depth=0.00'

Max Vel=0.00 fps
12.0"

Round Pipe
n=0.012
L=153.0'

S=0.0098 '/'
Capacity=3.82 cfs

0.00 cfs
0.00 cfs
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Reach 4R: Storm Sewer 1
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Stage-Discharge

Discharge  (cfs)
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Reach 4R: Storm Sewer 1
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D
ep

th
  (

fe
et

)

1

0



NY-Tilden 24-hr S1 1-yr  Rainfall=2.37"Tilden Hydrology
  Printed  7/2/2025Prepared by {enter your company name here}

Page 20HydroCAD® 10.10-6a  s/n 09136  © 2020 HydroCAD Software Solutions LLC

Summary for Pond 1P: Infiltration Bioretention 1

Inflow Area = 0.370 ac, 67.57% Impervious,  Inflow Depth > 1.03"    for  1-yr event
Inflow = 0.57 cfs @ 12.04 hrs,  Volume= 0.032 af
Outflow = 0.11 cfs @ 12.54 hrs,  Volume= 0.032 af,  Atten= 81%,  Lag= 29.8 min
Discarded = 0.11 cfs @ 12.54 hrs,  Volume= 0.032 af
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
     Routed to Reach 4R : Storm Sewer 1

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 706.48' @ 12.54 hrs   Surf.Area= 440 sf   Storage= 411 cf

Plug-Flow detention time= 31.1 min calculated for 0.032 af (100% of inflow)
Center-of-Mass det. time= 31.0 min ( 832.3 - 801.3 )

Volume Invert Avail.Storage Storage Description
#1 702.74' 1,114 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

702.74 0 0.0 0 0
702.75 440 40.0 1 1
703.75 440 20.0 88 89
706.25 440 20.0 220 309
706.50 440 100.0 110 419
707.50 950 100.0 695 1,114

Device Routing     Invert Outlet Devices
#1 Discarded 702.74' 4.000 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 700.50'   
#2 Primary 707.00' 18.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.11 cfs @ 12.54 hrs  HW=706.48'   (Free Discharge)
1=Exfiltration  ( Controls 0.11 cfs)

Primary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=702.74'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 1P: Infiltration Bioretention 1

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.370 ac
Peak Elev=706.48'

Storage=411 cf

0.57 cfs

0.11 cfs
0.11 cfs

0.00 cfs

Pond 1P: Infiltration Bioretention 1
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Pond 1P: Infiltration Bioretention 1

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
1,1001,0009008007006005004003002001000

Surface/Horizontal/Wetted Area (sq-ft)
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Summary for Pond 2P: Infiltration Bioretention 2

Inflow Area = 0.270 ac, 88.89% Impervious,  Inflow Depth > 1.61"    for  1-yr event
Inflow = 0.63 cfs @ 12.04 hrs,  Volume= 0.036 af
Outflow = 0.11 cfs @ 12.50 hrs,  Volume= 0.036 af,  Atten= 82%,  Lag= 27.3 min
Discarded = 0.11 cfs @ 12.50 hrs,  Volume= 0.036 af
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
     Routed to Reach 4R : Storm Sewer 1

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 705.11' @ 12.50 hrs   Surf.Area= 498 sf   Storage= 473 cf

Plug-Flow detention time= 31.9 min calculated for 0.036 af (100% of inflow)
Center-of-Mass det. time= 31.7 min ( 796.8 - 765.1 )

Volume Invert Avail.Storage Storage Description
#1 701.24' 1,114 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

701.24 0 0.0 0 0
701.25 440 40.0 1 1
702.25 440 20.0 88 89
704.75 440 20.0 220 309
705.00 440 100.0 110 419
706.00 950 100.0 695 1,114

Device Routing     Invert Outlet Devices
#1 Discarded 701.24' 4.000 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 699.00'   
#2 Primary 705.50' 18.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.11 cfs @ 12.50 hrs  HW=705.11'   (Free Discharge)
1=Exfiltration  ( Controls 0.11 cfs)

Primary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=701.24'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)



NY-Tilden 24-hr S1 1-yr  Rainfall=2.37"Tilden Hydrology
  Printed  7/2/2025Prepared by {enter your company name here}

Page 24HydroCAD® 10.10-6a  s/n 09136  © 2020 HydroCAD Software Solutions LLC

Pond 2P: Infiltration Bioretention 2

Inflow
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Inflow Area=0.270 ac
Peak Elev=705.11'

Storage=473 cf

0.63 cfs
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Pond 2P: Infiltration Bioretention 2
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Pond 2P: Infiltration Bioretention 2

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
1,1001,0009008007006005004003002001000

Surface/Horizontal/Wetted Area (sq-ft)
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Summary for Pond 3P: Infiltration Basin 1

Inflow Area = 1.695 ac, 47.02% Impervious,  Inflow Depth > 0.24"    for  1-yr event
Inflow = 0.29 cfs @ 12.30 hrs,  Volume= 0.035 af
Outflow = 0.11 cfs @ 12.88 hrs,  Volume= 0.034 af,  Atten= 62%,  Lag= 34.8 min
Discarded = 0.11 cfs @ 12.88 hrs,  Volume= 0.034 af
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
     Routed to Link 2L : Post-Dev Design Point

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 703.30' @ 12.88 hrs   Surf.Area= 1,151 sf   Storage= 314 cf

Plug-Flow detention time= 21.0 min calculated for 0.034 af (99% of inflow)
Center-of-Mass det. time= 20.0 min ( 877.9 - 858.0 )

Volume Invert Avail.Storage Storage Description
#1 703.00' 3,250 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

703.00 950 0 0
705.00 2,300 3,250 3,250

Device Routing     Invert Outlet Devices
#1 Discarded 703.00' 4.000 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 697.00'   
#2 Primary 704.50' 8.0' long  + 3.0 '/' SideZ  x 6.0' 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  4.00  4.50  5.00  5.50   
Coef. (English)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   

Discarded OutFlow  Max=0.11 cfs @ 12.88 hrs  HW=703.30'   (Free Discharge)
1=Exfiltration  ( Controls 0.11 cfs)

Primary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=703.00'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 3P: Infiltration Basin 1
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0.29 cfs

0.11 cfs
0.11 cfs

0.00 cfs
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Pond 3P: Infiltration Basin 1

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
3,2003,0002,8002,6002,4002,2002,0001,8001,6001,4001,2001,0008006004002000

Surface/Horizontal/Wetted Area (sq-ft)
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Summary for Pond 4P: Infiltration Basin 2

Inflow Area = 0.300 ac, 83.33% Impervious,  Inflow Depth > 1.45"    for  1-yr event
Inflow = 0.64 cfs @ 12.04 hrs,  Volume= 0.036 af
Outflow = 0.10 cfs @ 12.55 hrs,  Volume= 0.036 af,  Atten= 84%,  Lag= 30.5 min
Discarded = 0.10 cfs @ 12.55 hrs,  Volume= 0.036 af
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
     Routed to Link 2L : Post-Dev Design Point

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 704.98' @ 12.55 hrs   Surf.Area= 1,055 sf   Storage= 460 cf

Plug-Flow detention time= 31.1 min calculated for 0.036 af (100% of inflow)
Center-of-Mass det. time= 30.4 min ( 806.3 - 775.9 )

Volume Invert Avail.Storage Storage Description
#1 704.50' 2,550 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

704.50 850 0 0
706.50 1,700 2,550 2,550

Device Routing     Invert Outlet Devices
#1 Discarded 704.50' 4.000 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 698.50'   
#2 Primary 706.00' 5.0' long  + 3.0 '/' SideZ  x 6.0' 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  4.00  4.50  5.00  5.50   
Coef. (English)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   

Discarded OutFlow  Max=0.10 cfs @ 12.55 hrs  HW=704.98'   (Free Discharge)
1=Exfiltration  ( Controls 0.10 cfs)

Primary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=704.50'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 4P: Infiltration Basin 2
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Pond 4P: Infiltration Basin 2

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
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Summary for Pond 5P: Infiltration Bioretention 3

Inflow Area = 0.148 ac, 86.49% Impervious,  Inflow Depth > 1.53"    for  1-yr event
Inflow = 0.33 cfs @ 12.04 hrs,  Volume= 0.019 af
Outflow = 0.07 cfs @ 12.38 hrs,  Volume= 0.019 af,  Atten= 78%,  Lag= 20.3 min
Discarded = 0.07 cfs @ 12.38 hrs,  Volume= 0.019 af
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
     Routed to Link 2L : Post-Dev Design Point

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 702.00' @ 12.38 hrs   Surf.Area= 330 sf   Storage= 215 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 22.0 min ( 792.5 - 770.6 )

Volume Invert Avail.Storage Storage Description
#1 698.74' 779 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

698.74 0 0.0 0 0
698.75 330 40.0 1 1
699.75 330 20.0 66 67
702.25 330 20.0 165 232
702.50 330 100.0 83 314
703.50 600 100.0 465 779

Device Routing     Invert Outlet Devices
#1 Discarded 698.74' 4.000 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 696.50'   
#2 Primary 703.00' 5.0' long  + 1.0 '/' SideZ  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Discarded OutFlow  Max=0.07 cfs @ 12.38 hrs  HW=702.00'   (Free Discharge)
1=Exfiltration  ( Controls 0.07 cfs)

Primary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=698.74'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 5P: Infiltration Bioretention 3

Inflow
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Pond 5P: Infiltration Bioretention 3
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Pond 5P: Infiltration Bioretention 3

Surface
Storage
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Summary for Link 1L: Pre-Dev Design Point

Inflow Area = 3.984 ac, 37.16% Impervious,  Inflow Depth > 0.72"    for  1-yr event
Inflow = 3.08 cfs @ 12.05 hrs,  Volume= 0.240 af
Primary = 3.08 cfs @ 12.05 hrs,  Volume= 0.240 af,  Atten= 0%,  Lag= 0.0 min

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

Link 1L: Pre-Dev Design Point
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Summary for Link 2L: Post-Dev Design Point

Inflow Area = 3.943 ac, 56.43% Impervious,  Inflow Depth > 0.39"    for  1-yr event
Inflow = 2.28 cfs @ 12.05 hrs,  Volume= 0.129 af
Primary = 2.28 cfs @ 12.05 hrs,  Volume= 0.129 af,  Atten= 0%,  Lag= 0.0 min

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

Link 2L: Post-Dev Design Point
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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, Weighted-CN

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

Runoff Area=90,141 sf   64.11% Impervious   Runoff Depth>1.28"Subcatchment 0S: Existing 1
   Tc=6.0 min   CN=85   Runoff=4.04 cfs  0.221 af

Runoff Area=1.915 ac   8.04% Impervious   Runoff Depth>0.67"Subcatchment 00S: Existing 2
   Flow Length=675'   Tc=29.7 min   CN=74   Runoff=0.91 cfs  0.107 af

Runoff Area=0.370 ac   67.57% Impervious   Runoff Depth>1.35"Subcatchment 1S: Post-Dev 1
   Tc=6.0 min   CN=86   Runoff=0.76 cfs  0.042 af

Runoff Area=0.270 ac   88.89% Impervious   Runoff Depth>1.99"Subcatchment 2S: Post-Dev 2
   Tc=6.0 min   CN=94   Runoff=0.78 cfs  0.045 af

Runoff Area=1.055 ac   29.10% Impervious   Runoff Depth>0.59"Subcatchment 3S: Post-Dev 3
   Flow Length=150'   Slope=0.0100 '/'   Tc=21.4 min   CN=72   Runoff=0.50 cfs  0.052 af

Runoff Area=0.300 ac   83.33% Impervious   Runoff Depth>1.81"Subcatchment 4S: Post-Dev 4
   Tc=6.0 min   CN=92   Runoff=0.81 cfs  0.045 af

Runoff Area=0.148 ac   86.49% Impervious   Runoff Depth>1.90"Subcatchment 5S: Post-Dev 5
   Tc=6.0 min   CN=93   Runoff=0.41 cfs  0.023 af

Runoff Area=1.800 ac   58.33% Impervious   Runoff Depth>1.15"Subcatchment 6S: Post-Dev 6
   Tc=6.0 min   CN=83   Runoff=3.15 cfs  0.173 af

Avg. Flow Depth=0.00'   Max Vel=0.00 fps   Inflow=0.00 cfs  0.000 afReach 4R: Storm Sewer 1
12.0"  Round Pipe   n=0.012   L=153.0'   S=0.0098 '/'   Capacity=3.82 cfs   Outflow=0.00 cfs  0.000 af

Peak Elev=706.86'  Storage=613 cf   Inflow=0.76 cfs  0.042 afPond 1P: Infiltration Bioretention 1
   Discarded=0.13 cfs  0.042 af   Primary=0.00 cfs  0.000 af   Outflow=0.13 cfs  0.042 af

Peak Elev=705.41'  Storage=642 cf   Inflow=0.78 cfs  0.045 afPond 2P: Infiltration Bioretention 2
   Discarded=0.13 cfs  0.045 af   Primary=0.00 cfs  0.000 af   Outflow=0.13 cfs  0.045 af

Peak Elev=703.59'  Storage=681 cf   Inflow=0.50 cfs  0.052 afPond 3P: Infiltration Basin 1
   Discarded=0.14 cfs  0.052 af   Primary=0.00 cfs  0.000 af   Outflow=0.14 cfs  0.052 af

Peak Elev=705.17'  Storage=662 cf   Inflow=0.81 cfs  0.045 afPond 4P: Infiltration Basin 2
   Discarded=0.12 cfs  0.045 af   Primary=0.00 cfs  0.000 af   Outflow=0.12 cfs  0.045 af

Peak Elev=702.46'  Storage=303 cf   Inflow=0.41 cfs  0.023 afPond 5P: Infiltration Bioretention 3
   Discarded=0.08 cfs  0.023 af   Primary=0.00 cfs  0.000 af   Outflow=0.08 cfs  0.023 af

   Inflow=4.23 cfs  0.328 afLink 1L: Pre-Dev Design Point
   Primary=4.23 cfs  0.328 af

   Inflow=3.15 cfs  0.173 afLink 2L: Post-Dev Design Point
   Primary=3.15 cfs  0.173 af
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Total Runoff Area = 7.927 ac   Runoff Volume = 0.708 af   Average Runoff Depth = 1.07"
53.25% Pervious = 4.222 ac     46.75% Impervious = 3.706 ac
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Summary for Subcatchment 0S: Existing 1

Runoff = 4.04 cfs @ 12.04 hrs,  Volume= 0.221 af,  Depth> 1.28"
     Routed to Link 1L : Pre-Dev Design Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NY-Tilden 24-hr S1 2-yr  Rainfall=2.78"

Area (sf) CN Description
* 46,902 98 Existing Impervious (On-Site)
* 10,889 98 Existing Impervious (Off-Site)

32,350 61 >75% Grass cover, Good, HSG B
90,141 85 Weighted Average
32,350 35.89% Pervious Area
57,791 64.11% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 0S: Existing 1
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NY-Tilden 24-hr S1 2-yr
Rainfall=2.78"

Runoff Area=90,141 sf
Runoff Volume=0.221 af

Runoff Depth>1.28"
Tc=6.0 min

CN=85

4.04 cfs
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Summary for Subcatchment 00S: Existing 2

Runoff = 0.91 cfs @ 12.41 hrs,  Volume= 0.107 af,  Depth> 0.67"
     Routed to Link 1L : Pre-Dev Design Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NY-Tilden 24-hr S1 2-yr  Rainfall=2.78"

Area (ac) CN Description
* 0.049 98 Ex. Impervious (Off-Site)
* 0.105 98 Ex. Impervious (On-Site)

1.198 79 <50% Grass cover, Poor, HSG B
0.563 58 Woods/grass comb., Good, HSG B
1.915 74 Weighted Average
1.761 91.96% Pervious Area
0.154 8.04% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.2 150 0.0100 0.13 Sheet Flow, 

Grass: Short   n= 0.150   P2= 2.78"
9.0 380 0.0100 0.70 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
1.5 145 0.0060 1.57 Shallow Concentrated Flow, 

Paved   Kv= 20.3 fps
29.7 675 Total

Subcatchment 00S: Existing 2

Runoff

Hydrograph

Time  (hours)
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NY-Tilden 24-hr S1 2-yr
Rainfall=2.78"

Runoff Area=1.915 ac
Runoff Volume=0.107 af

Runoff Depth>0.67"
Flow Length=675'

Tc=29.7 min
CN=74

0.91 cfs
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Summary for Subcatchment 1S: Post-Dev 1

Runoff = 0.76 cfs @ 12.04 hrs,  Volume= 0.042 af,  Depth> 1.35"
     Routed to Pond 1P : Infiltration Bioretention 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NY-Tilden 24-hr S1 2-yr  Rainfall=2.78"

Area (ac) CN Description
* 0.250 98 Parking

0.120 61 >75% Grass cover, Good, HSG B
0.370 86 Weighted Average
0.120 32.43% Pervious Area
0.250 67.57% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 1S: Post-Dev 1
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NY-Tilden 24-hr S1 2-yr
Rainfall=2.78"

Runoff Area=0.370 ac
Runoff Volume=0.042 af

Runoff Depth>1.35"
Tc=6.0 min

CN=86

0.76 cfs
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Summary for Subcatchment 2S: Post-Dev 2

Runoff = 0.78 cfs @ 12.04 hrs,  Volume= 0.045 af,  Depth> 1.99"
     Routed to Pond 2P : Infiltration Bioretention 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NY-Tilden 24-hr S1 2-yr  Rainfall=2.78"

Area (ac) CN Description
* 0.240 98 Parking

0.030 61 >75% Grass cover, Good, HSG B
0.270 94 Weighted Average
0.030 11.11% Pervious Area
0.240 88.89% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 2S: Post-Dev 2

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  (

c
fs

)

0.85

0.8

0.75

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

NY-Tilden 24-hr S1 2-yr
Rainfall=2.78"

Runoff Area=0.270 ac
Runoff Volume=0.045 af

Runoff Depth>1.99"
Tc=6.0 min

CN=94

0.78 cfs
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Summary for Subcatchment 3S: Post-Dev 3

Runoff = 0.50 cfs @ 12.29 hrs,  Volume= 0.052 af,  Depth> 0.59"
     Routed to Pond 3P : Infiltration Basin 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NY-Tilden 24-hr S1 2-yr  Rainfall=2.78"

Area (ac) CN Description
* 0.307 98 Parking

0.748 61 >75% Grass cover, Good, HSG B
1.055 72 Weighted Average
0.748 70.90% Pervious Area
0.307 29.10% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.2 100 0.0100 0.08 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 2.78"
1.2 50 0.0100 0.70 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
21.4 150 Total

Subcatchment 3S: Post-Dev 3
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NY-Tilden 24-hr S1 2-yr
Rainfall=2.78"

Runoff Area=1.055 ac
Runoff Volume=0.052 af

Runoff Depth>0.59"
Flow Length=150'

Slope=0.0100 '/'
Tc=21.4 min

CN=72

0.50 cfs
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Summary for Subcatchment 4S: Post-Dev 4

Runoff = 0.81 cfs @ 12.04 hrs,  Volume= 0.045 af,  Depth> 1.81"
     Routed to Pond 4P : Infiltration Basin 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NY-Tilden 24-hr S1 2-yr  Rainfall=2.78"

Area (ac) CN Description
* 0.250 98 Building & Sidewalks

0.050 61 >75% Grass cover, Good, HSG B
0.300 92 Weighted Average
0.050 16.67% Pervious Area
0.250 83.33% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 4S: Post-Dev 4
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NY-Tilden 24-hr S1 2-yr
Rainfall=2.78"

Runoff Area=0.300 ac
Runoff Volume=0.045 af

Runoff Depth>1.81"
Tc=6.0 min

CN=92

0.81 cfs
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Summary for Subcatchment 5S: Post-Dev 5

Runoff = 0.41 cfs @ 12.04 hrs,  Volume= 0.023 af,  Depth> 1.90"
     Routed to Pond 5P : Infiltration Bioretention 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NY-Tilden 24-hr S1 2-yr  Rainfall=2.78"

Area (ac) CN Description
* 0.128 98 Building & Sidewalks

0.020 61 >75% Grass cover, Good, HSG B
0.148 93 Weighted Average
0.020 13.51% Pervious Area
0.128 86.49% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 5S: Post-Dev 5

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  (

c
fs

)

0.46
0.44
0.42

0.4
0.38
0.36
0.34
0.32

0.3
0.28
0.26
0.24
0.22

0.2
0.18
0.16
0.14
0.12

0.1
0.08
0.06
0.04
0.02

0

NY-Tilden 24-hr S1 2-yr
Rainfall=2.78"

Runoff Area=0.148 ac
Runoff Volume=0.023 af

Runoff Depth>1.90"
Tc=6.0 min

CN=93

0.41 cfs
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Summary for Subcatchment 6S: Post-Dev 6

Runoff = 3.15 cfs @ 12.05 hrs,  Volume= 0.173 af,  Depth> 1.15"
     Routed to Link 2L : Post-Dev Design Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NY-Tilden 24-hr S1 2-yr  Rainfall=2.78"

Area (ac) CN Description
* 0.762 98 On-Site Impervious
* 0.288 98 Off-Site Impervious

0.750 61 >75% Grass cover, Good, HSG B
1.800 83 Weighted Average
0.750 41.67% Pervious Area
1.050 58.33% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 6S: Post-Dev 6
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NY-Tilden 24-hr S1 2-yr
Rainfall=2.78"

Runoff Area=1.800 ac
Runoff Volume=0.173 af

Runoff Depth>1.15"
Tc=6.0 min

CN=83

3.15 cfs
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Summary for Reach 4R: Storm Sewer 1

Inflow Area = 0.640 ac, 76.56% Impervious,  Inflow Depth = 0.00"    for  2-yr event
Inflow = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Pond 3P : Infiltration Basin 1

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.00 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 5.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 3.82 cfs

12.0"  Round Pipe
n= 0.012
Length= 153.0'   Slope= 0.0098 '/'
Inlet Invert= 704.75',  Outlet Invert= 703.25'

Reach 4R: Storm Sewer 1

Inflow
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Inflow Area=0.640 ac
Avg. Flow Depth=0.00'

Max Vel=0.00 fps
12.0"

Round Pipe
n=0.012
L=153.0'

S=0.0098 '/'
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Reach 4R: Storm Sewer 1
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Summary for Pond 1P: Infiltration Bioretention 1

Inflow Area = 0.370 ac, 67.57% Impervious,  Inflow Depth > 1.35"    for  2-yr event
Inflow = 0.76 cfs @ 12.04 hrs,  Volume= 0.042 af
Outflow = 0.13 cfs @ 12.56 hrs,  Volume= 0.042 af,  Atten= 83%,  Lag= 31.2 min
Discarded = 0.13 cfs @ 12.56 hrs,  Volume= 0.042 af
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
     Routed to Reach 4R : Storm Sewer 1

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 706.86' @ 12.56 hrs   Surf.Area= 626 sf   Storage= 613 cf

Plug-Flow detention time= 41.6 min calculated for 0.042 af (100% of inflow)
Center-of-Mass det. time= 41.5 min ( 834.5 - 793.0 )

Volume Invert Avail.Storage Storage Description
#1 702.74' 1,114 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

702.74 0 0.0 0 0
702.75 440 40.0 1 1
703.75 440 20.0 88 89
706.25 440 20.0 220 309
706.50 440 100.0 110 419
707.50 950 100.0 695 1,114

Device Routing     Invert Outlet Devices
#1 Discarded 702.74' 4.000 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 700.50'   
#2 Primary 707.00' 18.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.13 cfs @ 12.56 hrs  HW=706.86'   (Free Discharge)
1=Exfiltration  ( Controls 0.13 cfs)

Primary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=702.74'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 1P: Infiltration Bioretention 1

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  (

c
fs

)

0.85

0.8

0.75

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Inflow Area=0.370 ac
Peak Elev=706.86'

Storage=613 cf

0.76 cfs

0.13 cfs
0.13 cfs

0.00 cfs

Pond 1P: Infiltration Bioretention 1

Total
Discarded
Primary

Stage-Discharge

Discharge  (cfs)
543210

E
le

v
at

io
n

  
(f

ee
t)

707

706

705

704

703
 Exfiltration 

 Orifice/Grate 



NY-Tilden 24-hr S1 2-yr  Rainfall=2.78"Tilden Hydrology
  Printed  7/2/2025Prepared by {enter your company name here}

Page 51HydroCAD® 10.10-6a  s/n 09136  © 2020 HydroCAD Software Solutions LLC

Pond 1P: Infiltration Bioretention 1
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Summary for Pond 2P: Infiltration Bioretention 2

Inflow Area = 0.270 ac, 88.89% Impervious,  Inflow Depth > 1.99"    for  2-yr event
Inflow = 0.78 cfs @ 12.04 hrs,  Volume= 0.045 af
Outflow = 0.13 cfs @ 12.53 hrs,  Volume= 0.045 af,  Atten= 83%,  Lag= 29.5 min
Discarded = 0.13 cfs @ 12.53 hrs,  Volume= 0.045 af
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
     Routed to Reach 4R : Storm Sewer 1

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 705.41' @ 12.53 hrs   Surf.Area= 649 sf   Storage= 642 cf

Plug-Flow detention time= 39.7 min calculated for 0.045 af (100% of inflow)
Center-of-Mass det. time= 39.5 min ( 799.5 - 760.0 )

Volume Invert Avail.Storage Storage Description
#1 701.24' 1,114 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

701.24 0 0.0 0 0
701.25 440 40.0 1 1
702.25 440 20.0 88 89
704.75 440 20.0 220 309
705.00 440 100.0 110 419
706.00 950 100.0 695 1,114

Device Routing     Invert Outlet Devices
#1 Discarded 701.24' 4.000 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 699.00'   
#2 Primary 705.50' 18.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.13 cfs @ 12.53 hrs  HW=705.41'   (Free Discharge)
1=Exfiltration  ( Controls 0.13 cfs)

Primary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=701.24'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 2P: Infiltration Bioretention 2
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Pond 2P: Infiltration Bioretention 2
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Summary for Pond 3P: Infiltration Basin 1

Inflow Area = 1.695 ac, 47.02% Impervious,  Inflow Depth > 0.37"    for  2-yr event
Inflow = 0.50 cfs @ 12.29 hrs,  Volume= 0.052 af
Outflow = 0.14 cfs @ 12.99 hrs,  Volume= 0.052 af,  Atten= 73%,  Lag= 42.1 min
Discarded = 0.14 cfs @ 12.99 hrs,  Volume= 0.052 af
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
     Routed to Link 2L : Post-Dev Design Point

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 703.59' @ 12.99 hrs   Surf.Area= 1,350 sf   Storage= 681 cf

Plug-Flow detention time= 44.9 min calculated for 0.052 af (100% of inflow)
Center-of-Mass det. time= 44.1 min ( 888.0 - 844.0 )

Volume Invert Avail.Storage Storage Description
#1 703.00' 3,250 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

703.00 950 0 0
705.00 2,300 3,250 3,250

Device Routing     Invert Outlet Devices
#1 Discarded 703.00' 4.000 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 697.00'   
#2 Primary 704.50' 8.0' long  + 3.0 '/' SideZ  x 6.0' 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  4.00  4.50  5.00  5.50   
Coef. (English)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   

Discarded OutFlow  Max=0.14 cfs @ 12.99 hrs  HW=703.59'   (Free Discharge)
1=Exfiltration  ( Controls 0.14 cfs)

Primary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=703.00'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 3P: Infiltration Basin 1
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Pond 3P: Infiltration Basin 1

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
3,2003,0002,8002,6002,4002,2002,0001,8001,6001,4001,2001,0008006004002000

Surface/Horizontal/Wetted Area (sq-ft)
2,2002,0001,8001,6001,4001,2001,0008006004002000

E
le

v
at

io
n

  
(f

ee
t)

705

704

703
 Custom Stage Data 



NY-Tilden 24-hr S1 2-yr  Rainfall=2.78"Tilden Hydrology
  Printed  7/2/2025Prepared by {enter your company name here}

Page 58HydroCAD® 10.10-6a  s/n 09136  © 2020 HydroCAD Software Solutions LLC

Summary for Pond 4P: Infiltration Basin 2

Inflow Area = 0.300 ac, 83.33% Impervious,  Inflow Depth > 1.81"    for  2-yr event
Inflow = 0.81 cfs @ 12.04 hrs,  Volume= 0.045 af
Outflow = 0.12 cfs @ 12.59 hrs,  Volume= 0.045 af,  Atten= 86%,  Lag= 32.7 min
Discarded = 0.12 cfs @ 12.59 hrs,  Volume= 0.045 af
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
     Routed to Link 2L : Post-Dev Design Point

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 705.17' @ 12.59 hrs   Surf.Area= 1,134 sf   Storage= 662 cf

Plug-Flow detention time= 43.6 min calculated for 0.045 af (100% of inflow)
Center-of-Mass det. time= 42.9 min ( 812.4 - 769.5 )

Volume Invert Avail.Storage Storage Description
#1 704.50' 2,550 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

704.50 850 0 0
706.50 1,700 2,550 2,550

Device Routing     Invert Outlet Devices
#1 Discarded 704.50' 4.000 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 698.50'   
#2 Primary 706.00' 5.0' long  + 3.0 '/' SideZ  x 6.0' 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  4.00  4.50  5.00  5.50   
Coef. (English)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   

Discarded OutFlow  Max=0.12 cfs @ 12.59 hrs  HW=705.17'   (Free Discharge)
1=Exfiltration  ( Controls 0.12 cfs)

Primary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=704.50'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 4P: Infiltration Basin 2

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  (

c
fs

)

0.9

0.85

0.8

0.75

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Inflow Area=0.300 ac
Peak Elev=705.17'

Storage=662 cf

0.81 cfs

0.12 cfs
0.12 cfs

0.00 cfs

Pond 4P: Infiltration Basin 2

Total
Discarded
Primary

Stage-Discharge

Discharge  (cfs)
543210

E
le

v
at

io
n

  
(f

ee
t)

706

705

 Exfiltration 

 Broad-Crested Rectangular Weir 



NY-Tilden 24-hr S1 2-yr  Rainfall=2.78"Tilden Hydrology
  Printed  7/2/2025Prepared by {enter your company name here}

Page 60HydroCAD® 10.10-6a  s/n 09136  © 2020 HydroCAD Software Solutions LLC

Pond 4P: Infiltration Basin 2
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Summary for Pond 5P: Infiltration Bioretention 3

Inflow Area = 0.148 ac, 86.49% Impervious,  Inflow Depth > 1.90"    for  2-yr event
Inflow = 0.41 cfs @ 12.04 hrs,  Volume= 0.023 af
Outflow = 0.08 cfs @ 12.48 hrs,  Volume= 0.023 af,  Atten= 81%,  Lag= 26.6 min
Discarded = 0.08 cfs @ 12.48 hrs,  Volume= 0.023 af
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
     Routed to Link 2L : Post-Dev Design Point

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 702.46' @ 12.48 hrs   Surf.Area= 330 sf   Storage= 303 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 28.5 min ( 793.3 - 764.8 )

Volume Invert Avail.Storage Storage Description
#1 698.74' 779 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

698.74 0 0.0 0 0
698.75 330 40.0 1 1
699.75 330 20.0 66 67
702.25 330 20.0 165 232
702.50 330 100.0 83 314
703.50 600 100.0 465 779

Device Routing     Invert Outlet Devices
#1 Discarded 698.74' 4.000 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 696.50'   
#2 Primary 703.00' 5.0' long  + 1.0 '/' SideZ  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Discarded OutFlow  Max=0.08 cfs @ 12.48 hrs  HW=702.46'   (Free Discharge)
1=Exfiltration  ( Controls 0.08 cfs)

Primary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=698.74'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)



NY-Tilden 24-hr S1 2-yr  Rainfall=2.78"Tilden Hydrology
  Printed  7/2/2025Prepared by {enter your company name here}

Page 62HydroCAD® 10.10-6a  s/n 09136  © 2020 HydroCAD Software Solutions LLC

Pond 5P: Infiltration Bioretention 3
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Pond 5P: Infiltration Bioretention 3
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Summary for Link 1L: Pre-Dev Design Point

Inflow Area = 3.984 ac, 37.16% Impervious,  Inflow Depth > 0.99"    for  2-yr event
Inflow = 4.23 cfs @ 12.05 hrs,  Volume= 0.328 af
Primary = 4.23 cfs @ 12.05 hrs,  Volume= 0.328 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Summary for Link 2L: Post-Dev Design Point

Inflow Area = 3.943 ac, 56.43% Impervious,  Inflow Depth > 0.53"    for  2-yr event
Inflow = 3.15 cfs @ 12.05 hrs,  Volume= 0.173 af
Primary = 3.15 cfs @ 12.05 hrs,  Volume= 0.173 af,  Atten= 0%,  Lag= 0.0 min

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

Link 2L: Post-Dev Design Point
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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, Weighted-CN

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

Runoff Area=90,141 sf   64.11% Impervious   Runoff Depth>2.35"Subcatchment 0S: Existing 1
   Tc=6.0 min   CN=85   Runoff=7.01 cfs  0.404 af

Runoff Area=1.915 ac   8.04% Impervious   Runoff Depth>1.49"Subcatchment 00S: Existing 2
   Flow Length=675'   Tc=29.7 min   CN=74   Runoff=2.13 cfs  0.237 af

Runoff Area=0.370 ac   67.57% Impervious   Runoff Depth>2.43"Subcatchment 1S: Post-Dev 1
   Tc=6.0 min   CN=86   Runoff=1.30 cfs  0.075 af

Runoff Area=0.270 ac   88.89% Impervious   Runoff Depth>3.17"Subcatchment 2S: Post-Dev 2
   Tc=6.0 min   CN=94   Runoff=1.17 cfs  0.071 af

Runoff Area=1.055 ac   29.10% Impervious   Runoff Depth>1.36"Subcatchment 3S: Post-Dev 3
   Flow Length=150'   Slope=0.0100 '/'   Tc=21.4 min   CN=72   Runoff=1.25 cfs  0.120 af

Runoff Area=0.300 ac   83.33% Impervious   Runoff Depth>2.99"Subcatchment 4S: Post-Dev 4
   Tc=6.0 min   CN=92   Runoff=1.25 cfs  0.075 af

Runoff Area=0.148 ac   86.49% Impervious   Runoff Depth>3.08"Subcatchment 5S: Post-Dev 5
   Tc=6.0 min   CN=93   Runoff=0.63 cfs  0.038 af

Runoff Area=1.800 ac   58.33% Impervious   Runoff Depth>2.18"Subcatchment 6S: Post-Dev 6
   Tc=6.0 min   CN=83   Runoff=5.69 cfs  0.327 af

Avg. Flow Depth=0.43'   Max Vel=4.54 fps   Inflow=1.31 cfs  0.027 afReach 4R: Storm Sewer 1
12.0"  Round Pipe   n=0.012   L=153.0'   S=0.0098 '/'   Capacity=3.82 cfs   Outflow=1.36 cfs  0.027 af

Peak Elev=707.13'  Storage=796 cf   Inflow=1.30 cfs  0.075 afPond 1P: Infiltration Bioretention 1
   Discarded=0.15 cfs  0.060 af   Primary=0.71 cfs  0.015 af   Outflow=0.86 cfs  0.075 af

Peak Elev=705.61'  Storage=785 cf   Inflow=1.17 cfs  0.071 afPond 2P: Infiltration Bioretention 2
   Discarded=0.15 cfs  0.060 af   Primary=0.59 cfs  0.012 af   Outflow=0.74 cfs  0.071 af

Peak Elev=704.62'  Storage=2,433 cf   Inflow=2.39 cfs  0.147 afPond 3P: Infiltration Basin 1
   Discarded=0.23 cfs  0.116 af   Primary=0.86 cfs  0.026 af   Outflow=1.09 cfs  0.142 af

Peak Elev=705.67'  Storage=1,284 cf   Inflow=1.25 cfs  0.075 afPond 4P: Infiltration Basin 2
   Discarded=0.14 cfs  0.075 af   Primary=0.00 cfs  0.000 af   Outflow=0.14 cfs  0.075 af

Peak Elev=703.03'  Storage=528 cf   Inflow=0.63 cfs  0.038 afPond 5P: Infiltration Bioretention 3
   Discarded=0.10 cfs  0.036 af   Primary=0.09 cfs  0.002 af   Outflow=0.19 cfs  0.038 af

   Inflow=7.67 cfs  0.642 afLink 1L: Pre-Dev Design Point
   Primary=7.67 cfs  0.642 af

   Inflow=5.69 cfs  0.354 afLink 2L: Post-Dev Design Point
   Primary=5.69 cfs  0.354 af
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Total Runoff Area = 7.927 ac   Runoff Volume = 1.347 af   Average Runoff Depth = 2.04"
53.25% Pervious = 4.222 ac     46.75% Impervious = 3.706 ac
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Summary for Subcatchment 0S: Existing 1

Runoff = 7.01 cfs @ 12.04 hrs,  Volume= 0.404 af,  Depth> 2.35"
     Routed to Link 1L : Pre-Dev Design Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NY-Tilden 24-hr S1 10-yr  Rainfall=4.09"

Area (sf) CN Description
* 46,902 98 Existing Impervious (On-Site)
* 10,889 98 Existing Impervious (Off-Site)

32,350 61 >75% Grass cover, Good, HSG B
90,141 85 Weighted Average
32,350 35.89% Pervious Area
57,791 64.11% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 0S: Existing 1

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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NY-Tilden 24-hr S1 10-yr
Rainfall=4.09"

Runoff Area=90,141 sf
Runoff Volume=0.404 af

Runoff Depth>2.35"
Tc=6.0 min

CN=85

7.01 cfs
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Summary for Subcatchment 00S: Existing 2

Runoff = 2.13 cfs @ 12.39 hrs,  Volume= 0.237 af,  Depth> 1.49"
     Routed to Link 1L : Pre-Dev Design Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NY-Tilden 24-hr S1 10-yr  Rainfall=4.09"

Area (ac) CN Description
* 0.049 98 Ex. Impervious (Off-Site)
* 0.105 98 Ex. Impervious (On-Site)

1.198 79 <50% Grass cover, Poor, HSG B
0.563 58 Woods/grass comb., Good, HSG B
1.915 74 Weighted Average
1.761 91.96% Pervious Area
0.154 8.04% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.2 150 0.0100 0.13 Sheet Flow, 

Grass: Short   n= 0.150   P2= 2.78"
9.0 380 0.0100 0.70 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
1.5 145 0.0060 1.57 Shallow Concentrated Flow, 

Paved   Kv= 20.3 fps
29.7 675 Total

Subcatchment 00S: Existing 2

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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NY-Tilden 24-hr S1 10-yr
Rainfall=4.09"

Runoff Area=1.915 ac
Runoff Volume=0.237 af

Runoff Depth>1.49"
Flow Length=675'

Tc=29.7 min
CN=74

2.13 cfs
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Summary for Subcatchment 1S: Post-Dev 1

Runoff = 1.30 cfs @ 12.04 hrs,  Volume= 0.075 af,  Depth> 2.43"
     Routed to Pond 1P : Infiltration Bioretention 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NY-Tilden 24-hr S1 10-yr  Rainfall=4.09"

Area (ac) CN Description
* 0.250 98 Parking

0.120 61 >75% Grass cover, Good, HSG B
0.370 86 Weighted Average
0.120 32.43% Pervious Area
0.250 67.57% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 1S: Post-Dev 1

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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NY-Tilden 24-hr S1 10-yr
Rainfall=4.09"

Runoff Area=0.370 ac
Runoff Volume=0.075 af

Runoff Depth>2.43"
Tc=6.0 min

CN=86

1.30 cfs
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Summary for Subcatchment 2S: Post-Dev 2

Runoff = 1.17 cfs @ 12.04 hrs,  Volume= 0.071 af,  Depth> 3.17"
     Routed to Pond 2P : Infiltration Bioretention 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NY-Tilden 24-hr S1 10-yr  Rainfall=4.09"

Area (ac) CN Description
* 0.240 98 Parking

0.030 61 >75% Grass cover, Good, HSG B
0.270 94 Weighted Average
0.030 11.11% Pervious Area
0.240 88.89% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 2S: Post-Dev 2

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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NY-Tilden 24-hr S1 10-yr
Rainfall=4.09"

Runoff Area=0.270 ac
Runoff Volume=0.071 af

Runoff Depth>3.17"
Tc=6.0 min

CN=94

1.17 cfs
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Summary for Subcatchment 3S: Post-Dev 3

Runoff = 1.25 cfs @ 12.27 hrs,  Volume= 0.120 af,  Depth> 1.36"
     Routed to Pond 3P : Infiltration Basin 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NY-Tilden 24-hr S1 10-yr  Rainfall=4.09"

Area (ac) CN Description
* 0.307 98 Parking

0.748 61 >75% Grass cover, Good, HSG B
1.055 72 Weighted Average
0.748 70.90% Pervious Area
0.307 29.10% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.2 100 0.0100 0.08 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 2.78"
1.2 50 0.0100 0.70 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
21.4 150 Total

Subcatchment 3S: Post-Dev 3

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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NY-Tilden 24-hr S1 10-yr
Rainfall=4.09"

Runoff Area=1.055 ac
Runoff Volume=0.120 af

Runoff Depth>1.36"
Flow Length=150'

Slope=0.0100 '/'
Tc=21.4 min

CN=72

1.25 cfs
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Summary for Subcatchment 4S: Post-Dev 4

Runoff = 1.25 cfs @ 12.04 hrs,  Volume= 0.075 af,  Depth> 2.99"
     Routed to Pond 4P : Infiltration Basin 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NY-Tilden 24-hr S1 10-yr  Rainfall=4.09"

Area (ac) CN Description
* 0.250 98 Building & Sidewalks

0.050 61 >75% Grass cover, Good, HSG B
0.300 92 Weighted Average
0.050 16.67% Pervious Area
0.250 83.33% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 4S: Post-Dev 4

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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NY-Tilden 24-hr S1 10-yr
Rainfall=4.09"

Runoff Area=0.300 ac
Runoff Volume=0.075 af

Runoff Depth>2.99"
Tc=6.0 min

CN=92

1.25 cfs
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Summary for Subcatchment 5S: Post-Dev 5

Runoff = 0.63 cfs @ 12.04 hrs,  Volume= 0.038 af,  Depth> 3.08"
     Routed to Pond 5P : Infiltration Bioretention 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NY-Tilden 24-hr S1 10-yr  Rainfall=4.09"

Area (ac) CN Description
* 0.128 98 Building & Sidewalks

0.020 61 >75% Grass cover, Good, HSG B
0.148 93 Weighted Average
0.020 13.51% Pervious Area
0.128 86.49% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 5S: Post-Dev 5

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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NY-Tilden 24-hr S1 10-yr
Rainfall=4.09"

Runoff Area=0.148 ac
Runoff Volume=0.038 af

Runoff Depth>3.08"
Tc=6.0 min

CN=93

0.63 cfs



NY-Tilden 24-hr S1 10-yr  Rainfall=4.09"Tilden Hydrology
  Printed  7/2/2025Prepared by {enter your company name here}

Page 75HydroCAD® 10.10-6a  s/n 09136  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment 6S: Post-Dev 6

Runoff = 5.69 cfs @ 12.04 hrs,  Volume= 0.327 af,  Depth> 2.18"
     Routed to Link 2L : Post-Dev Design Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NY-Tilden 24-hr S1 10-yr  Rainfall=4.09"

Area (ac) CN Description
* 0.762 98 On-Site Impervious
* 0.288 98 Off-Site Impervious

0.750 61 >75% Grass cover, Good, HSG B
1.800 83 Weighted Average
0.750 41.67% Pervious Area
1.050 58.33% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 6S: Post-Dev 6

Runoff

Hydrograph

Time  (hours)
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NY-Tilden 24-hr S1 10-yr
Rainfall=4.09"

Runoff Area=1.800 ac
Runoff Volume=0.327 af

Runoff Depth>2.18"
Tc=6.0 min

CN=83

5.69 cfs
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Summary for Reach 4R: Storm Sewer 1

Inflow Area = 0.640 ac, 76.56% Impervious,  Inflow Depth = 0.51"    for  10-yr event
Inflow = 1.31 cfs @ 12.14 hrs,  Volume= 0.027 af
Outflow = 1.36 cfs @ 12.16 hrs,  Volume= 0.027 af,  Atten= 0%,  Lag= 1.4 min
     Routed to Pond 3P : Infiltration Basin 1

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.54 fps,  Min. Travel Time= 0.6 min
Avg. Velocity = 2.17 fps,  Avg. Travel Time= 1.2 min

Peak Storage= 49 cf @ 12.15 hrs
Average Depth at Peak Storage= 0.43' , Surface Width= 0.99'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 3.82 cfs

12.0"  Round Pipe
n= 0.012
Length= 153.0'   Slope= 0.0098 '/'
Inlet Invert= 704.75',  Outlet Invert= 703.25'

Reach 4R: Storm Sewer 1

Inflow
Outflow

Hydrograph

Time  (hours)
201918171615141312111098765
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0

Inflow Area=0.640 ac
Avg. Flow Depth=0.43'

Max Vel=4.54 fps
12.0"

Round Pipe
n=0.012
L=153.0'

S=0.0098 '/'
Capacity=3.82 cfs

1.31 cfs1.36 cfs
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Reach 4R: Storm Sewer 1
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43210

D
ep

th
  (

fe
et

)

1

0

Reach 4R: Storm Sewer 1

Storage

Stage-Storage

Storage (cubic-feet)
1201101009080706050403020100

D
ep

th
  (

fe
et

)

1

0



NY-Tilden 24-hr S1 10-yr  Rainfall=4.09"Tilden Hydrology
  Printed  7/2/2025Prepared by {enter your company name here}

Page 78HydroCAD® 10.10-6a  s/n 09136  © 2020 HydroCAD Software Solutions LLC

Summary for Pond 1P: Infiltration Bioretention 1

Inflow Area = 0.370 ac, 67.57% Impervious,  Inflow Depth > 2.43"    for  10-yr event
Inflow = 1.30 cfs @ 12.04 hrs,  Volume= 0.075 af
Outflow = 0.86 cfs @ 12.13 hrs,  Volume= 0.075 af,  Atten= 34%,  Lag= 5.4 min
Discarded = 0.15 cfs @ 12.13 hrs,  Volume= 0.060 af
Primary = 0.71 cfs @ 12.13 hrs,  Volume= 0.015 af
     Routed to Reach 4R : Storm Sewer 1

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 707.13' @ 12.13 hrs   Surf.Area= 761 sf   Storage= 796 cf

Plug-Flow detention time= 38.0 min calculated for 0.075 af (100% of inflow)
Center-of-Mass det. time= 37.9 min ( 815.5 - 777.6 )

Volume Invert Avail.Storage Storage Description
#1 702.74' 1,114 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

702.74 0 0.0 0 0
702.75 440 40.0 1 1
703.75 440 20.0 88 89
706.25 440 20.0 220 309
706.50 440 100.0 110 419
707.50 950 100.0 695 1,114

Device Routing     Invert Outlet Devices
#1 Discarded 702.74' 4.000 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 700.50'   
#2 Primary 707.00' 18.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.15 cfs @ 12.13 hrs  HW=707.13'   (Free Discharge)
1=Exfiltration  ( Controls 0.15 cfs)

Primary OutFlow  Max=0.68 cfs @ 12.13 hrs  HW=707.13'   (Free Discharge)
2=Orifice/Grate  (Weir Controls 0.68 cfs @ 1.16 fps)
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Pond 1P: Infiltration Bioretention 1

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.370 ac
Peak Elev=707.13'

Storage=796 cf

1.30 cfs
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Pond 1P: Infiltration Bioretention 1
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Pond 1P: Infiltration Bioretention 1

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
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Summary for Pond 2P: Infiltration Bioretention 2

Inflow Area = 0.270 ac, 88.89% Impervious,  Inflow Depth > 3.17"    for  10-yr event
Inflow = 1.17 cfs @ 12.04 hrs,  Volume= 0.071 af
Outflow = 0.74 cfs @ 12.14 hrs,  Volume= 0.071 af,  Atten= 37%,  Lag= 5.9 min
Discarded = 0.15 cfs @ 12.14 hrs,  Volume= 0.060 af
Primary = 0.59 cfs @ 12.14 hrs,  Volume= 0.012 af
     Routed to Reach 4R : Storm Sewer 1

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 705.61' @ 12.14 hrs   Surf.Area= 753 sf   Storage= 785 cf

Plug-Flow detention time= 36.1 min calculated for 0.071 af (100% of inflow)
Center-of-Mass det. time= 36.0 min ( 786.6 - 750.6 )

Volume Invert Avail.Storage Storage Description
#1 701.24' 1,114 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

701.24 0 0.0 0 0
701.25 440 40.0 1 1
702.25 440 20.0 88 89
704.75 440 20.0 220 309
705.00 440 100.0 110 419
706.00 950 100.0 695 1,114

Device Routing     Invert Outlet Devices
#1 Discarded 701.24' 4.000 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 699.00'   
#2 Primary 705.50' 18.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.15 cfs @ 12.14 hrs  HW=705.61'   (Free Discharge)
1=Exfiltration  ( Controls 0.15 cfs)

Primary OutFlow  Max=0.57 cfs @ 12.14 hrs  HW=705.61'   (Free Discharge)
2=Orifice/Grate  (Weir Controls 0.57 cfs @ 1.09 fps)
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Pond 2P: Infiltration Bioretention 2
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Pond 2P: Infiltration Bioretention 2

Surface
Storage

Stage-Area-Storage
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Summary for Pond 3P: Infiltration Basin 1

Inflow Area = 1.695 ac, 47.02% Impervious,  Inflow Depth > 1.04"    for  10-yr event
Inflow = 2.39 cfs @ 12.17 hrs,  Volume= 0.147 af
Outflow = 1.09 cfs @ 12.54 hrs,  Volume= 0.142 af,  Atten= 55%,  Lag= 22.6 min
Discarded = 0.23 cfs @ 12.54 hrs,  Volume= 0.116 af
Primary = 0.86 cfs @ 12.54 hrs,  Volume= 0.026 af
     Routed to Link 2L : Post-Dev Design Point

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 704.62' @ 12.54 hrs   Surf.Area= 2,046 sf   Storage= 2,433 cf

Plug-Flow detention time= 99.9 min calculated for 0.142 af (97% of inflow)
Center-of-Mass det. time= 87.5 min ( 894.5 - 807.0 )

Volume Invert Avail.Storage Storage Description
#1 703.00' 3,250 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

703.00 950 0 0
705.00 2,300 3,250 3,250

Device Routing     Invert Outlet Devices
#1 Discarded 703.00' 4.000 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 697.00'   
#2 Primary 704.50' 8.0' long  + 3.0 '/' SideZ  x 6.0' 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  4.00  4.50  5.00  5.50   
Coef. (English)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   

Discarded OutFlow  Max=0.23 cfs @ 12.54 hrs  HW=704.62'   (Free Discharge)
1=Exfiltration  ( Controls 0.23 cfs)

Primary OutFlow  Max=0.85 cfs @ 12.54 hrs  HW=704.62'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 0.85 cfs @ 0.83 fps)
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Pond 3P: Infiltration Basin 1
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Pond 3P: Infiltration Basin 1

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
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Summary for Pond 4P: Infiltration Basin 2

Inflow Area = 0.300 ac, 83.33% Impervious,  Inflow Depth > 2.99"    for  10-yr event
Inflow = 1.25 cfs @ 12.04 hrs,  Volume= 0.075 af
Outflow = 0.14 cfs @ 12.64 hrs,  Volume= 0.075 af,  Atten= 88%,  Lag= 35.9 min
Discarded = 0.14 cfs @ 12.64 hrs,  Volume= 0.075 af
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
     Routed to Link 2L : Post-Dev Design Point

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 705.67' @ 12.64 hrs   Surf.Area= 1,347 sf   Storage= 1,284 cf

Plug-Flow detention time= 75.6 min calculated for 0.075 af (100% of inflow)
Center-of-Mass det. time= 75.0 min ( 832.7 - 757.7 )

Volume Invert Avail.Storage Storage Description
#1 704.50' 2,550 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

704.50 850 0 0
706.50 1,700 2,550 2,550

Device Routing     Invert Outlet Devices
#1 Discarded 704.50' 4.000 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 698.50'   
#2 Primary 706.00' 5.0' long  + 3.0 '/' SideZ  x 6.0' 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  4.00  4.50  5.00  5.50   
Coef. (English)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   

Discarded OutFlow  Max=0.14 cfs @ 12.64 hrs  HW=705.67'   (Free Discharge)
1=Exfiltration  ( Controls 0.14 cfs)

Primary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=704.50'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 4P: Infiltration Basin 2
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Pond 4P: Infiltration Basin 2
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Storage

Stage-Area-Storage

Storage (cubic-feet)
2,4002,2002,0001,8001,6001,4001,2001,0008006004002000

Surface/Horizontal/Wetted Area (sq-ft)
1,7001,6001,5001,4001,3001,2001,1001,0009008007006005004003002001000

E
le

v
at

io
n

  
(f

ee
t)

706

705

 Custom Stage Data 



NY-Tilden 24-hr S1 10-yr  Rainfall=4.09"Tilden Hydrology
  Printed  7/2/2025Prepared by {enter your company name here}

Page 90HydroCAD® 10.10-6a  s/n 09136  © 2020 HydroCAD Software Solutions LLC

Summary for Pond 5P: Infiltration Bioretention 3

Inflow Area = 0.148 ac, 86.49% Impervious,  Inflow Depth > 3.08"    for  10-yr event
Inflow = 0.63 cfs @ 12.04 hrs,  Volume= 0.038 af
Outflow = 0.19 cfs @ 12.32 hrs,  Volume= 0.038 af,  Atten= 70%,  Lag= 16.6 min
Discarded = 0.10 cfs @ 12.32 hrs,  Volume= 0.036 af
Primary = 0.09 cfs @ 12.32 hrs,  Volume= 0.002 af
     Routed to Link 2L : Post-Dev Design Point

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 703.03' @ 12.32 hrs   Surf.Area= 474 sf   Storage= 528 cf

Plug-Flow detention time= 40.6 min calculated for 0.038 af (100% of inflow)
Center-of-Mass det. time= 40.5 min ( 794.7 - 754.2 )

Volume Invert Avail.Storage Storage Description
#1 698.74' 779 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

698.74 0 0.0 0 0
698.75 330 40.0 1 1
699.75 330 20.0 66 67
702.25 330 20.0 165 232
702.50 330 100.0 83 314
703.50 600 100.0 465 779

Device Routing     Invert Outlet Devices
#1 Discarded 698.74' 4.000 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 696.50'   
#2 Primary 703.00' 5.0' long  + 1.0 '/' SideZ  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Discarded OutFlow  Max=0.10 cfs @ 12.32 hrs  HW=703.03'   (Free Discharge)
1=Exfiltration  ( Controls 0.10 cfs)

Primary OutFlow  Max=0.07 cfs @ 12.32 hrs  HW=703.03'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 0.07 cfs @ 0.49 fps)
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Pond 5P: Infiltration Bioretention 3
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Pond 5P: Infiltration Bioretention 3
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Summary for Link 1L: Pre-Dev Design Point

Inflow Area = 3.984 ac, 37.16% Impervious,  Inflow Depth > 1.93"    for  10-yr event
Inflow = 7.67 cfs @ 12.05 hrs,  Volume= 0.642 af
Primary = 7.67 cfs @ 12.05 hrs,  Volume= 0.642 af,  Atten= 0%,  Lag= 0.0 min

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

Link 1L: Pre-Dev Design Point
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Summary for Link 2L: Post-Dev Design Point

Inflow Area = 3.943 ac, 56.43% Impervious,  Inflow Depth > 1.08"    for  10-yr event
Inflow = 5.69 cfs @ 12.04 hrs,  Volume= 0.354 af
Primary = 5.69 cfs @ 12.04 hrs,  Volume= 0.354 af,  Atten= 0%,  Lag= 0.0 min

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

Link 2L: Post-Dev Design Point
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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, Weighted-CN

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

Runoff Area=90,141 sf   64.11% Impervious   Runoff Depth>5.04"Subcatchment 0S: Existing 1
   Tc=6.0 min   CN=85   Runoff=14.39 cfs  0.870 af

Runoff Area=1.915 ac   8.04% Impervious   Runoff Depth>3.82"Subcatchment 00S: Existing 2
   Flow Length=675'   Tc=29.7 min   CN=74   Runoff=5.65 cfs  0.610 af

Runoff Area=0.370 ac   67.57% Impervious   Runoff Depth>5.15"Subcatchment 1S: Post-Dev 1
   Tc=6.0 min   CN=86   Runoff=2.62 cfs  0.159 af

Runoff Area=0.270 ac   88.89% Impervious   Runoff Depth>5.97"Subcatchment 2S: Post-Dev 2
   Tc=6.0 min   CN=94   Runoff=2.11 cfs  0.134 af

Runoff Area=1.055 ac   29.10% Impervious   Runoff Depth>3.63"Subcatchment 3S: Post-Dev 3
   Flow Length=150'   Slope=0.0100 '/'   Tc=21.4 min   CN=72   Runoff=3.43 cfs  0.319 af

Runoff Area=0.300 ac   83.33% Impervious   Runoff Depth>5.78"Subcatchment 4S: Post-Dev 4
   Tc=6.0 min   CN=92   Runoff=2.30 cfs  0.144 af

Runoff Area=0.148 ac   86.49% Impervious   Runoff Depth>5.88"Subcatchment 5S: Post-Dev 5
   Tc=6.0 min   CN=93   Runoff=1.14 cfs  0.072 af

Runoff Area=1.800 ac   58.33% Impervious   Runoff Depth>4.82"Subcatchment 6S: Post-Dev 6
   Tc=6.0 min   CN=83   Runoff=12.08 cfs  0.724 af

Avg. Flow Depth=0.93'   Max Vel=5.53 fps   Inflow=4.27 cfs  0.118 afReach 4R: Storm Sewer 1
12.0"  Round Pipe   n=0.012   L=153.0'   S=0.0098 '/'   Capacity=3.82 cfs   Outflow=4.07 cfs  0.118 af

Peak Elev=707.29'  Storage=924 cf   Inflow=2.62 cfs  0.159 afPond 1P: Infiltration Bioretention 1
   Discarded=0.16 cfs  0.090 af   Primary=2.38 cfs  0.068 af   Outflow=2.54 cfs  0.158 af

Peak Elev=705.75'  Storage=889 cf   Inflow=2.11 cfs  0.134 afPond 2P: Infiltration Bioretention 2
   Discarded=0.16 cfs  0.085 af   Primary=1.89 cfs  0.050 af   Outflow=2.04 cfs  0.134 af

Peak Elev=704.91'  Storage=3,035 cf   Inflow=6.26 cfs  0.437 afPond 3P: Infiltration Basin 1
   Discarded=0.25 cfs  0.154 af   Primary=5.82 cfs  0.257 af   Outflow=6.07 cfs  0.411 af

Peak Elev=706.18'  Storage=2,020 cf   Inflow=2.30 cfs  0.144 afPond 4P: Infiltration Basin 2
   Discarded=0.17 cfs  0.115 af   Primary=0.94 cfs  0.029 af   Outflow=1.12 cfs  0.143 af

Peak Elev=703.18'  Storage=602 cf   Inflow=1.14 cfs  0.072 afPond 5P: Infiltration Bioretention 3
   Discarded=0.11 cfs  0.051 af   Primary=1.11 cfs  0.021 af   Outflow=1.22 cfs  0.072 af

   Inflow=16.54 cfs  1.480 afLink 1L: Pre-Dev Design Point
   Primary=16.54 cfs  1.480 af

   Inflow=15.05 cfs  1.031 afLink 2L: Post-Dev Design Point
   Primary=15.05 cfs  1.031 af
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Total Runoff Area = 7.927 ac   Runoff Volume = 3.032 af   Average Runoff Depth = 4.59"
53.25% Pervious = 4.222 ac     46.75% Impervious = 3.706 ac
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Summary for Subcatchment 0S: Existing 1

Runoff = 14.39 cfs @ 12.04 hrs,  Volume= 0.870 af,  Depth> 5.04"
     Routed to Link 1L : Pre-Dev Design Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NY-Tilden 24-hr S1 100-yr  Rainfall=7.14"

Area (sf) CN Description
* 46,902 98 Existing Impervious (On-Site)
* 10,889 98 Existing Impervious (Off-Site)

32,350 61 >75% Grass cover, Good, HSG B
90,141 85 Weighted Average
32,350 35.89% Pervious Area
57,791 64.11% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
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NY-Tilden 24-hr S1 100-yr
Rainfall=7.14"

Runoff Area=90,141 sf
Runoff Volume=0.870 af

Runoff Depth>5.04"
Tc=6.0 min

CN=85
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Summary for Subcatchment 00S: Existing 2

Runoff = 5.65 cfs @ 12.37 hrs,  Volume= 0.610 af,  Depth> 3.82"
     Routed to Link 1L : Pre-Dev Design Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NY-Tilden 24-hr S1 100-yr  Rainfall=7.14"

Area (ac) CN Description
* 0.049 98 Ex. Impervious (Off-Site)
* 0.105 98 Ex. Impervious (On-Site)

1.198 79 <50% Grass cover, Poor, HSG B
0.563 58 Woods/grass comb., Good, HSG B
1.915 74 Weighted Average
1.761 91.96% Pervious Area
0.154 8.04% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.2 150 0.0100 0.13 Sheet Flow, 

Grass: Short   n= 0.150   P2= 2.78"
9.0 380 0.0100 0.70 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
1.5 145 0.0060 1.57 Shallow Concentrated Flow, 

Paved   Kv= 20.3 fps
29.7 675 Total

Subcatchment 00S: Existing 2
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NY-Tilden 24-hr S1 100-yr
Rainfall=7.14"

Runoff Area=1.915 ac
Runoff Volume=0.610 af

Runoff Depth>3.82"
Flow Length=675'

Tc=29.7 min
CN=74

5.65 cfs
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Summary for Subcatchment 1S: Post-Dev 1

Runoff = 2.62 cfs @ 12.04 hrs,  Volume= 0.159 af,  Depth> 5.15"
     Routed to Pond 1P : Infiltration Bioretention 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NY-Tilden 24-hr S1 100-yr  Rainfall=7.14"

Area (ac) CN Description
* 0.250 98 Parking

0.120 61 >75% Grass cover, Good, HSG B
0.370 86 Weighted Average
0.120 32.43% Pervious Area
0.250 67.57% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 1S: Post-Dev 1
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NY-Tilden 24-hr S1 100-yr
Rainfall=7.14"

Runoff Area=0.370 ac
Runoff Volume=0.159 af

Runoff Depth>5.15"
Tc=6.0 min

CN=86

2.62 cfs
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Summary for Subcatchment 2S: Post-Dev 2

Runoff = 2.11 cfs @ 12.04 hrs,  Volume= 0.134 af,  Depth> 5.97"
     Routed to Pond 2P : Infiltration Bioretention 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NY-Tilden 24-hr S1 100-yr  Rainfall=7.14"

Area (ac) CN Description
* 0.240 98 Parking

0.030 61 >75% Grass cover, Good, HSG B
0.270 94 Weighted Average
0.030 11.11% Pervious Area
0.240 88.89% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 2S: Post-Dev 2

Runoff
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NY-Tilden 24-hr S1 100-yr
Rainfall=7.14"

Runoff Area=0.270 ac
Runoff Volume=0.134 af

Runoff Depth>5.97"
Tc=6.0 min

CN=94

2.11 cfs
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Summary for Subcatchment 3S: Post-Dev 3

Runoff = 3.43 cfs @ 12.26 hrs,  Volume= 0.319 af,  Depth> 3.63"
     Routed to Pond 3P : Infiltration Basin 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NY-Tilden 24-hr S1 100-yr  Rainfall=7.14"

Area (ac) CN Description
* 0.307 98 Parking

0.748 61 >75% Grass cover, Good, HSG B
1.055 72 Weighted Average
0.748 70.90% Pervious Area
0.307 29.10% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.2 100 0.0100 0.08 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 2.78"
1.2 50 0.0100 0.70 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
21.4 150 Total

Subcatchment 3S: Post-Dev 3

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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NY-Tilden 24-hr S1 100-yr
Rainfall=7.14"

Runoff Area=1.055 ac
Runoff Volume=0.319 af

Runoff Depth>3.63"
Flow Length=150'

Slope=0.0100 '/'
Tc=21.4 min

CN=72

3.43 cfs



NY-Tilden 24-hr S1 100-yr  Rainfall=7.14"Tilden Hydrology
  Printed  7/2/2025Prepared by {enter your company name here}

Page 102HydroCAD® 10.10-6a  s/n 09136  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment 4S: Post-Dev 4

Runoff = 2.30 cfs @ 12.04 hrs,  Volume= 0.144 af,  Depth> 5.78"
     Routed to Pond 4P : Infiltration Basin 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NY-Tilden 24-hr S1 100-yr  Rainfall=7.14"

Area (ac) CN Description
* 0.250 98 Building & Sidewalks

0.050 61 >75% Grass cover, Good, HSG B
0.300 92 Weighted Average
0.050 16.67% Pervious Area
0.250 83.33% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 4S: Post-Dev 4

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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NY-Tilden 24-hr S1 100-yr
Rainfall=7.14"

Runoff Area=0.300 ac
Runoff Volume=0.144 af

Runoff Depth>5.78"
Tc=6.0 min

CN=92

2.30 cfs
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Summary for Subcatchment 5S: Post-Dev 5

Runoff = 1.14 cfs @ 12.04 hrs,  Volume= 0.072 af,  Depth> 5.88"
     Routed to Pond 5P : Infiltration Bioretention 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NY-Tilden 24-hr S1 100-yr  Rainfall=7.14"

Area (ac) CN Description
* 0.128 98 Building & Sidewalks

0.020 61 >75% Grass cover, Good, HSG B
0.148 93 Weighted Average
0.020 13.51% Pervious Area
0.128 86.49% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 5S: Post-Dev 5

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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NY-Tilden 24-hr S1 100-yr
Rainfall=7.14"

Runoff Area=0.148 ac
Runoff Volume=0.072 af

Runoff Depth>5.88"
Tc=6.0 min

CN=93

1.14 cfs
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Summary for Subcatchment 6S: Post-Dev 6

Runoff = 12.08 cfs @ 12.04 hrs,  Volume= 0.724 af,  Depth> 4.82"
     Routed to Link 2L : Post-Dev Design Point

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NY-Tilden 24-hr S1 100-yr  Rainfall=7.14"

Area (ac) CN Description
* 0.762 98 On-Site Impervious
* 0.288 98 Off-Site Impervious

0.750 61 >75% Grass cover, Good, HSG B
1.800 83 Weighted Average
0.750 41.67% Pervious Area
1.050 58.33% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 6S: Post-Dev 6
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NY-Tilden 24-hr S1 100-yr
Rainfall=7.14"

Runoff Area=1.800 ac
Runoff Volume=0.724 af

Runoff Depth>4.82"
Tc=6.0 min

CN=83

12.08 cfs
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Summary for Reach 4R: Storm Sewer 1

Inflow Area = 0.640 ac, 76.56% Impervious,  Inflow Depth = 2.21"    for  100-yr event
Inflow = 4.27 cfs @ 12.06 hrs,  Volume= 0.118 af
Outflow = 4.07 cfs @ 12.08 hrs,  Volume= 0.118 af,  Atten= 5%,  Lag= 1.1 min
     Routed to Pond 3P : Infiltration Basin 1

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.53 fps,  Min. Travel Time= 0.5 min
Avg. Velocity = 2.64 fps,  Avg. Travel Time= 1.0 min

Peak Storage= 117 cf @ 12.07 hrs
Average Depth at Peak Storage= 0.93' , Surface Width= 0.52'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 3.82 cfs

12.0"  Round Pipe
n= 0.012
Length= 153.0'   Slope= 0.0098 '/'
Inlet Invert= 704.75',  Outlet Invert= 703.25'

Reach 4R: Storm Sewer 1

Inflow
Outflow

Hydrograph

Time  (hours)
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F
lo

w
  (

c
fs

)

4

3

2

1

0

Inflow Area=0.640 ac
Avg. Flow Depth=0.93'

Max Vel=5.53 fps
12.0"

Round Pipe
n=0.012
L=153.0'

S=0.0098 '/'
Capacity=3.82 cfs

4.27 cfs

4.07 cfs
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Reach 4R: Storm Sewer 1
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Summary for Pond 1P: Infiltration Bioretention 1

Inflow Area = 0.370 ac, 67.57% Impervious,  Inflow Depth > 5.15"    for  100-yr event
Inflow = 2.62 cfs @ 12.04 hrs,  Volume= 0.159 af
Outflow = 2.54 cfs @ 12.06 hrs,  Volume= 0.158 af,  Atten= 3%,  Lag= 1.2 min
Discarded = 0.16 cfs @ 12.06 hrs,  Volume= 0.090 af
Primary = 2.38 cfs @ 12.06 hrs,  Volume= 0.068 af
     Routed to Reach 4R : Storm Sewer 1

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 707.29' @ 12.06 hrs   Surf.Area= 842 sf   Storage= 924 cf

Plug-Flow detention time= 31.3 min calculated for 0.158 af (100% of inflow)
Center-of-Mass det. time= 29.4 min ( 788.5 - 759.0 )

Volume Invert Avail.Storage Storage Description
#1 702.74' 1,114 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

702.74 0 0.0 0 0
702.75 440 40.0 1 1
703.75 440 20.0 88 89
706.25 440 20.0 220 309
706.50 440 100.0 110 419
707.50 950 100.0 695 1,114

Device Routing     Invert Outlet Devices
#1 Discarded 702.74' 4.000 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 700.50'   
#2 Primary 707.00' 18.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.16 cfs @ 12.06 hrs  HW=707.28'   (Free Discharge)
1=Exfiltration  ( Controls 0.16 cfs)

Primary OutFlow  Max=2.30 cfs @ 12.06 hrs  HW=707.28'   (Free Discharge)
2=Orifice/Grate  (Weir Controls 2.30 cfs @ 1.73 fps)
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Pond 1P: Infiltration Bioretention 1
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Pond 1P: Infiltration Bioretention 1

Surface
Storage

Stage-Area-Storage
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Summary for Pond 2P: Infiltration Bioretention 2

Inflow Area = 0.270 ac, 88.89% Impervious,  Inflow Depth > 5.97"    for  100-yr event
Inflow = 2.11 cfs @ 12.04 hrs,  Volume= 0.134 af
Outflow = 2.04 cfs @ 12.06 hrs,  Volume= 0.134 af,  Atten= 3%,  Lag= 1.2 min
Discarded = 0.16 cfs @ 12.06 hrs,  Volume= 0.085 af
Primary = 1.89 cfs @ 12.06 hrs,  Volume= 0.050 af
     Routed to Reach 4R : Storm Sewer 1

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 705.75' @ 12.06 hrs   Surf.Area= 821 sf   Storage= 889 cf

Plug-Flow detention time= 30.9 min calculated for 0.134 af (100% of inflow)
Center-of-Mass det. time= 30.7 min ( 771.8 - 741.1 )

Volume Invert Avail.Storage Storage Description
#1 701.24' 1,114 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

701.24 0 0.0 0 0
701.25 440 40.0 1 1
702.25 440 20.0 88 89
704.75 440 20.0 220 309
705.00 440 100.0 110 419
706.00 950 100.0 695 1,114

Device Routing     Invert Outlet Devices
#1 Discarded 701.24' 4.000 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 699.00'   
#2 Primary 705.50' 18.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.16 cfs @ 12.06 hrs  HW=705.74'   (Free Discharge)
1=Exfiltration  ( Controls 0.16 cfs)

Primary OutFlow  Max=1.82 cfs @ 12.06 hrs  HW=705.74'   (Free Discharge)
2=Orifice/Grate  (Weir Controls 1.82 cfs @ 1.60 fps)
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Pond 2P: Infiltration Bioretention 2
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Pond 2P: Infiltration Bioretention 2

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
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Summary for Pond 3P: Infiltration Basin 1

Inflow Area = 1.695 ac, 47.02% Impervious,  Inflow Depth > 3.09"    for  100-yr event
Inflow = 6.26 cfs @ 12.11 hrs,  Volume= 0.437 af
Outflow = 6.07 cfs @ 12.16 hrs,  Volume= 0.411 af,  Atten= 3%,  Lag= 3.3 min
Discarded = 0.25 cfs @ 12.16 hrs,  Volume= 0.154 af
Primary = 5.82 cfs @ 12.16 hrs,  Volume= 0.257 af
     Routed to Link 2L : Post-Dev Design Point

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 704.91' @ 12.16 hrs   Surf.Area= 2,236 sf   Storage= 3,035 cf

Plug-Flow detention time= 48.0 min calculated for 0.410 af (94% of inflow)
Center-of-Mass det. time= 27.9 min ( 809.0 - 781.1 )

Volume Invert Avail.Storage Storage Description
#1 703.00' 3,250 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

703.00 950 0 0
705.00 2,300 3,250 3,250

Device Routing     Invert Outlet Devices
#1 Discarded 703.00' 4.000 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 697.00'   
#2 Primary 704.50' 8.0' long  + 3.0 '/' SideZ  x 6.0' 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  4.00  4.50  5.00  5.50   
Coef. (English)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   

Discarded OutFlow  Max=0.25 cfs @ 12.16 hrs  HW=704.90'   (Free Discharge)
1=Exfiltration  ( Controls 0.25 cfs)

Primary OutFlow  Max=5.70 cfs @ 12.16 hrs  HW=704.90'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 5.70 cfs @ 1.55 fps)
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Pond 3P: Infiltration Basin 1
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Pond 3P: Infiltration Basin 1
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Summary for Pond 4P: Infiltration Basin 2

Inflow Area = 0.300 ac, 83.33% Impervious,  Inflow Depth > 5.78"    for  100-yr event
Inflow = 2.30 cfs @ 12.04 hrs,  Volume= 0.144 af
Outflow = 1.12 cfs @ 12.19 hrs,  Volume= 0.143 af,  Atten= 51%,  Lag= 9.2 min
Discarded = 0.17 cfs @ 12.19 hrs,  Volume= 0.115 af
Primary = 0.94 cfs @ 12.19 hrs,  Volume= 0.029 af
     Routed to Link 2L : Post-Dev Design Point

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 706.18' @ 12.19 hrs   Surf.Area= 1,562 sf   Storage= 2,020 cf

Plug-Flow detention time= 82.0 min calculated for 0.143 af (99% of inflow)
Center-of-Mass det. time= 78.6 min ( 824.2 - 745.6 )

Volume Invert Avail.Storage Storage Description
#1 704.50' 2,550 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

704.50 850 0 0
706.50 1,700 2,550 2,550

Device Routing     Invert Outlet Devices
#1 Discarded 704.50' 4.000 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 698.50'   
#2 Primary 706.00' 5.0' long  + 3.0 '/' SideZ  x 6.0' 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  4.00  4.50  5.00  5.50   
Coef. (English)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   

Discarded OutFlow  Max=0.17 cfs @ 12.19 hrs  HW=706.17'   (Free Discharge)
1=Exfiltration  ( Controls 0.17 cfs)

Primary OutFlow  Max=0.93 cfs @ 12.19 hrs  HW=706.17'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 0.93 cfs @ 0.97 fps)
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Pond 4P: Infiltration Basin 2
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Pond 4P: Infiltration Basin 2
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Summary for Pond 5P: Infiltration Bioretention 3

Inflow Area = 0.148 ac, 86.49% Impervious,  Inflow Depth > 5.88"    for  100-yr event
Inflow = 1.14 cfs @ 12.04 hrs,  Volume= 0.072 af
Outflow = 1.22 cfs @ 12.06 hrs,  Volume= 0.072 af,  Atten= 0%,  Lag= 1.4 min
Discarded = 0.11 cfs @ 12.06 hrs,  Volume= 0.051 af
Primary = 1.11 cfs @ 12.06 hrs,  Volume= 0.021 af
     Routed to Link 2L : Post-Dev Design Point

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 703.18' @ 12.06 hrs   Surf.Area= 514 sf   Storage= 602 cf

Plug-Flow detention time= 32.0 min calculated for 0.072 af (100% of inflow)
Center-of-Mass det. time= 31.8 min ( 775.2 - 743.4 )

Volume Invert Avail.Storage Storage Description
#1 698.74' 779 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

698.74 0 0.0 0 0
698.75 330 40.0 1 1
699.75 330 20.0 66 67
702.25 330 20.0 165 232
702.50 330 100.0 83 314
703.50 600 100.0 465 779

Device Routing     Invert Outlet Devices
#1 Discarded 698.74' 4.000 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 696.50'   
#2 Primary 703.00' 5.0' long  + 1.0 '/' SideZ  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Discarded OutFlow  Max=0.11 cfs @ 12.06 hrs  HW=703.17'   (Free Discharge)
1=Exfiltration  ( Controls 0.11 cfs)

Primary OutFlow  Max=1.01 cfs @ 12.06 hrs  HW=703.17'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 1.01 cfs @ 1.15 fps)
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Pond 5P: Infiltration Bioretention 3
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Pond 5P: Infiltration Bioretention 3
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Summary for Link 1L: Pre-Dev Design Point

Inflow Area = 3.984 ac, 37.16% Impervious,  Inflow Depth > 4.46"    for  100-yr event
Inflow = 16.54 cfs @ 12.05 hrs,  Volume= 1.480 af
Primary = 16.54 cfs @ 12.05 hrs,  Volume= 1.480 af,  Atten= 0%,  Lag= 0.0 min

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

Link 1L: Pre-Dev Design Point
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Summary for Link 2L: Post-Dev Design Point

Inflow Area = 3.943 ac, 56.43% Impervious,  Inflow Depth > 3.14"    for  100-yr event
Inflow = 15.05 cfs @ 12.11 hrs,  Volume= 1.031 af
Primary = 15.05 cfs @ 12.11 hrs,  Volume= 1.031 af,  Atten= 0%,  Lag= 0.0 min

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

Link 2L: Post-Dev Design Point
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Stormwater Pollution Prevention Plan    

Appendix 4.9 
 

Operation and Maintenance Manual 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



LONG TERM OPERATION AND MAINTENANCE OF POST-CONSTRUCTION 
STORMWATER MANAGEMENT PRACITCES 

Additional maintenance guidance can be found at the following: 
dec.ny.gov/environmental-protection/water/water-quality/stormwater/construction-stormwater-toolbox 

Swales 
 Clean debris from channel and contributing area monthly and after major 

storm events. 
 Mow as needed – monthly or less often. 

Remove sediment annually.
 
Infiltration Bioretention Basins 

 Routine landscaping maintenance: weeding, mulching, thinning plants, 
replacing dead plants, watering. Re-mulch annually. 

 Monthly and after major storm events, inspect the basin components, 
vegetation, and clean out debris.  

 Annually and after major storm events, check sumps for evidence of 
sediment buildup and standing water, clean sediment from swale, check 
that the spillway is in good repair with no sign of erosion, and filter bed has 
not been blocked. 

 Repair erosion on earthen berm as needed. 
 
Infiltration Basins 

 Routine landscaping maintenance: mowing and watering as required. 
 Monthly and after major storm events, inspect the basin components, 

vegetation, and clean out debris.  
 Annually and after major storm events, check for evidence of sediment 

buildup and standing water, clean sediment as req’d, check that the spillway 
is in good repair with no sign of erosion. 

 Repair erosion on earthen berm as needed. 
 
Outlet Structures 

 Monthly and after major storm events, inspect catch basins, inlet pipes, and 
outlet pipes for sediment and debris.   

 Clean all debris and remove sediment when it accumulates to 6" of depth.   
 Remove sediment manually or with a vacuum truck. 

Outfalls 
 Inspect yearly and after major storm events. 
 Repair erosion as needed. 
 Replace stone outfall material as needed. 

 
Disposal 

 Disposal of all material removed from all practices shall be done in 
accordance with local regulations. 



Soil Restoration Maintenance: 

 First year maintenance operations includes: 
1. Initial inspections for the first six months (once after each storm greater 

than half-inch) 
2. Reseeding to repair bare or eroding areas to assure grass stabilization 
3. Water once every three days for first month, and then provide a half 

inch of water per week during first year. irrigation plan may be adjusted 
according to the rain event. 

4. Fertilization may be needed in the fall after the first growing season to 
increase plant vigor 

5. Keep site free of vehicular and foot traffic or other weight loads. 
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Dedicated to Service…Committed to Excellence              
 2024125

July 2, 2025
 
 
Michael DeRuzzio, P.E.  
County Engineer 
Columbia County Department of Health 
325 Columbia Street 
Hudson, New York 12534   
michael.deruzzio@columbiacountyny.com 

RE:  Tilden Commons LLC 
  538 US route 20, New Lebanon 

Water and Sanitary System Engineer’s Report 
   
 
Dear Mr. DeRuzzio: 
 
Lamont Engineers, P.C. is pleased to submit this letter report summarizing the design/installation of the 
water system and wastewater system for the proposed Tilden Commons development at 538 US Route 20 
in the Town of New Lebanon, Columbia County, New York.   This initial report is being completed as an 
initial concept for the proposed development and supporting system in conjunction with the site plan review 
process of the project.  Further information and data will be supplied following this report once further 
investigations have been completed. 
 

I. Introduction 
 
It is our understanding that the proposed construction will include a three-story
building located approximately as indicated on the site drawing in Attachment A.  The 
building is proposed as a mixed-use building with approximately 10,000 SF commercial 
space on the 1st floor of the south side of the building and 41 residential apartments and 
community space in the remainder of the building, for a total square footage of 60,000 SF. 
The building will be required to have a sprinkler system to comply with current NYS 
adopted IBC codes.  The building sprinkler system will be supplied with a below grade 
waters storage tank.  Because the project involves the construction of 41 residential units, 
the water system for this building will be considered a community water system regulated 
by the Department of Health and to comply with the NYS DOH Part 5 regulations.  

The site currently has an existing well that served the commercial building currently on 
the site, to be demolished.  This well will be evaluated for use at the supply source for the 
proposed water system. 
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II. Projected Water System Demand

The projected water demand of the site is summarized in Table I below.  The average daily flow 
amounts were developed using the NYSDEC intermediate wastewater system design standards.
Detailed water demand calculations are provided in Attachment B. 
  

Table I – Water System Demand 
 Average Daily 

Demand (gpd)
Maximum Daily 

Demand (gpd) 1.5x

Residential Space 9,020 13,530

Commercial Space 2,000 3,000

Total = 11,020 16,530

Based on these figures, the following can be deduced:
 
1. In accordance with NYSDOH requirements, a water source must have a capacity equal to or 

 greater than the estimated Maximum Daily Demand. The average daily demand is 11,020 
GPD, which equated to about 8 gpm. The maximum daily demand of 16,530 gpd equates to 
11 gpm. The existing well is currently being evaluated to determine if sufficient to meet this 
capacity requirement.  Utilizing the fixture count as show in Attachemetn C, we should design 
the system to supply a maximum water supply demand of 40 gpm. 

 
III. Water Sources 

 
The existing Groundwater Well #1 has been on the site for several years, long enough that the 
DOH office does not have any records on file regarding the construction. Pertinent well 
information, including drawdown test information for the well based on the investigations to date 
is presented in the well detail drawing the Attachment C and in Table II below.  If the well proves 
to be a viable well for quantity and quality following completion of all testing, it is the intent to 
scope (camera) the existing well to verify these conditions: 
 

Table II – Summary of Groundwater Supply 
Production Well 

Well Depth 100 ft. 

Pump Setting Depth 90 ft.

Rated Yield 
13 gpm
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Drawdown (feet) @ 
Rated Yield 

80 ft. @ 13 gpm 

A 72-hour pump test performed on June 29 – July 2 of the existing well indicated that this well 
has a yield of 13 gallons per minute (gpm) with 80 ft. of drawdown.  
 
The initial basic water quality results were pulled from the well prior to the pump test.  The results 
of these tests showed the water to be very turbid and high in iron.  This is most likely a result of 
the well sitting for such a long period (At least 1 year) being out of service with no flow.  Upon 
initial start of the pump test, the water turbidity exceeded 200 NTU, toward the end of the pump 
test the turbidity was approaching 20 NTU so we are confident that once the well has been flowed 
for an extended period of time the turbidity and likely the iron levels will improve.  Following the 
completion of the well recovery after the July 2 completion of the pump test, a full Part-5 water 
quality sample will be pulled for laboratory testing.  This information will be provided to amend 
this report once able.  If water quality still shows concerns with the existing well, treatment will 
need to be considered.   
 
The well location on the site has been considered for the majority of the other components on the 
site.  The well is located on the opposite side of the proposed wastewater treatment system and it 
is currently close to the middle of the site.  The development parcel is only about 200’ in width.  
The property contains most of the area to be within the required 100’ well projection area but there 
would be no location on this property able to meet the 200’ well control area as suggested by the 
DOH requirements.  The 72-hour pump test included monitoring of several other wells within a 
500’ radius of the site to ensure the draw down of this well does not affect nearby property owners.  
That data will also be used to evaluate the suspected cone of influence for this well to determine if 
that 200’ protection area for this well is a major concern or if some consideration can be given for 
a narrow cone of influence on a lower flow production well of this size regarding well setback 
restrictions.   
 

IV. Well Pump  
 
Well #1 will be equipped with a Goulds 10GS10422C submersible well pump with 1.5 HP motor 
that will convey water from the well to the proposed facility.  The pump will be equipped with a 
constant pressure controller that will maintain distribution system pressures. Three (3) 120-gallon 
hydro-pneumatic pressure tank will be installed to serve as a buffer during low demand periods. A 
pressure transducer will relay system pressure information to the pump’s controller which will 
adjust the operating capacities of the pump to maintain system flows and pressures. A pressure of 
55 psi will be maintained in the water treatment facility. Distribution pressures will vary 
throughout the system from 70 psi to 30 psi.  
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V. Iron and Turbidity Treatment
 
This will only be required if final water quality analysis reveals the well iron levels are over the 
DOH Maximum Contaminant Limit (MCL). 
 
 

VI. Chemical Treatment & Water Storage 
 
In accordance with current groundwater treatment standards as set forth by the NYSDOH, 
adequate disinfection must be provided to achieve 4-log (99.99%) inactivation of viruses. 
 
Disinfection will be achieved by injecting Sodium Hypochlorite (NaOCl) prior to a 2,500 gallon 
clearwell/contact tank before the first service site. CT calculations were completed to determine 
the contact volume required to achieve 4.0-log virus inactivation at the anticipated peak flow rate 
of 11 gpm with a minimum free chlorine residual of 0.5 ppm based on a tank configuration,
inlet/outlet baffling, and intra-basin baffling, corresponding to a baffling factor of 0.9. Based on 
this baffling factor, a flow rate of 11 gpm, and an average pH of 7 at a temperature of 10°C, the 
volume of water required to achieve 4-log inactivation is approximately 150 gallons. Due to the 
need to be able to meet the maximum fixture demand flow in the building of 40 GPM during peak 
demand, a more than sufficient clearwell of 2,500 gallons will be provided for storage and contact 
time.  The section piping for the outlet of the clearwell tank will be positioned in a way so the tank 
will always have a minimum of 150 gallons to ensure the booster pump cannot short circuit the 
contact time of the tank. Refer to Attachment C for CT storage volume calculations.  
 
Chemical Feed Rate & Equipment
 
12.5% Sodium Hypochlorite (NaOCl) solution will be injected prior to the contact tanks. The 
chemical feed pump will operate simultaneously with the well pump by means of a dry contact in
the simplex well pump control panel and will be capable of providing a free residual of 0.5 ppm 
to 2 ppm. Assuming a free chlorine residual of 0.5 ppm, a flow of 11 gpm and a dilution ratio of 9
parts H2O to 1 part chlorine, the required chemical feed rate is 0.53 gpd or 0.02 gph. Assuming a 
free chlorine residual of 2.0 ppm, and the same flow and dilution ratio, the required chemical feed 
rate is 2.13 gpd or 0.09 gph.  A Stenner Peristaltic Adjustable-Rate Feed Pump, Model 45MHP2, 
with a max. capacity of 10 gpd at a maximum working pressure of 100 psi and a turndown ratio 
of 20:1 is provided. Refer to Attachment C for chemical feed calculations and chemical feed pump 
information.

The treated water will be supplied to a 2,500 gallon clearwell tank capable of providing a flow of 
40 GPM for 60 minutes during peak demand.  A booster pump will draw water from the clearwell 
and supply the domestic water system with pressurized water throughout the building. A variable 
speed booster pump in conjunction with a 120 gallon hydropneumatics tank and pressure switch 
will ensure 40 – 60 psi of pressure is supplied to the building at all times.  A AY Mcdonald 1 HP 
17062C035PC booster pump system with variable speed controller or similar will be provided.  
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VII. Sprinkler System

A 30,000 Gallon water storage tank will be provided below grade to serve as the storage supply 
for the sprinkler system.  This would be capable of providing 500 GPM for 60 minutes through 
the use of a fire pump to be designed with the sprinkler system.  This tank and piping for the fire 
system will be separated from the domestic water system using a double check backflow preventer 
as it will likely sit unused for long periods of time.  
 

VIII. Wastewater System
 

The proposed wastewater treatment system for the facility will be as follows: 
 Primary Treatment: Standard septic tank settling – PER NYSDEC standards
 Secondary Treatment – Orenco AX MAX treatment system with pre-anoxic tank.
 UV Treatment system 
 Surface Water Discharge 

 
As mentioned above, primary treatment will be provided by conventional septic tanks.  Residential
waste has been separated from the commercial waste portion of the building.  The total residential
flow is estimated at 9,020 gallons.  Using the NYSDEC design standards, the required tank sizing 
for this treatment would be 1.5 x 9,020 = 13,530 gallons.  Rather than provide this in one tank, and 
for the ease of connecting plumbing in the building, we have proposed separating the building 
sewers to collect in 4 separate 3,500 gallon septic tanks with effluent lines connected together.  A 
separate 3,000 gallon tank will be provided for the commercial flow requirements of 2,000 gal x 
1.5 = 3,000.
 
From the septic tanks the effluent will flow by gravity to the pre-anoxic tank of the Orenco 
treatment system.  This tank will aid the removal of nitrogen from the wastewater.  From there, 
wastewater flows by gravity to the Orenco AX-MAX treatment units.  This is separated into 3 
units, the first two being part of the 1-stage of treatment and the 3rd the 2nd stage.  Wastewater sits 
within these tanks and the hanging biomedia within them.  Pumps will recirculate the wastewater 
within the tanks to header pipes and spray nozzles to coat the media, and aerate.  Blowers will feed 
air to these treatment units to support the aeration process.  In the final stage, a portion of the flow 
will be sent back to the pre-anoxic tank and a portion will be pumped to the UV Treatment system.  
The UV treatment system will provide disinfection prior to the discharge of the wastewater to an 
existing storm structure.  The entire treatment system is intended to meet the anticipated 
intermittent stream discharge limits as shown below: 
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These treatment limits will need to be confirmed following the processing of the attached SPDES 
permit application.

If you have any questions or comments, please feel free to contact me at your convenience. 

Sincerely, 

Brendon Becker, P.E.
Project Engineer
Lamont Engineers, P.C. 

Attachments:
A. Site Plans and Details
B. Demand Calculations
C. Chemical Disinfection Calcs & Information
D. SPDES Permit

Cc: Michael DeRuzzio, DOH
Tilden Commons LLC.

R:\2024125\eng\water\Herkimer Reference\Water System Eng. Report - BJB 6-2-23.docx
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ATTACHMENT A 
 

SITE PLANS & DETAILS

(HARD COPIES AND PDF PREVIOUSLY PROVIDED)
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ATTACHMENT B 

WATER SYSTEM DEMAND CALCULATIONS
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ATTACHMENT C 
 

CHEMICAL DISINFECTION CALCS & INFORMATION 



Anticipated Average Daily Consumption:

Qavg = 11,020 gpd      = 0.01102 mgd

Net In/Out Flow Rate:

Qpump = 11 gpm      = 0.01584 mgd

NaOCl Solution Specific Gravity:
S = 1.19

NaOCl Solution Specific Weight:

g = 1.19 x 8.35 lbs H2O / gal

g = 9.94 lbs/gal

Desired Pure Chlorine Dosage:
NaClO Residual Goal = 0.50 mg/l (ppm) NaOCl 

Dosage of 12.5% NaOCl Solution to Achieve 0.50 ppm Chlorine Dosage:
0.50 mg/l ÷ 12.5% = 4.00 mg/l (ppm)

NaClO Feed Rate for NaOCl Diluted 9 to 1 (H 2O to NaOCl):

Qfeed = [(0.0432 mgd x 4.00 ppm x 8.34 lbs H 2O/gal) ÷ 9.94 lbs NaOCl/gal] x 10

Qfeed = 0.53 gpd          0.02 gph

Desired Pure Chlorine Dosage:
NaClO Residual Goal = 2.00 mg/l (ppm) NaOCl 

Dosage of 12.5% NaOCl Solution to Achieve 2.0 ppm Chlorine Dosage:
2.0 mg/l ÷ 12.5% = 16.00 mg/l (ppm)

NaClO Feed Rate for NaOCl Diluted 9 to 1 (H 2O to NaOCl):

Qfeed = [(0.0432 mgd x 16.00 ppm x 8.34 lbs H 2O/gal) ÷ 9.94 lbs NaOCl/gal] x 10

Qfeed = 2.13 gpd          0.09 gph

Tilden Development

CHEMICAL FEED RATE - SODIUM HYPOCHLORITE (NaOCl)
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Albany 12203-5169 
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June 11, 2025 
 
Hudson River Housing Inc 
313 Mill St 
Poughkeepsie, New York 12601 
 
Attn: Mr. Javier Gomez 
 P: (845) 454-5176 x 117 

E: jgomez@hudsonriverhousing.org 
 
Re: Phase I Environmental Site Assessment 

Proposed Tilden Road Development 
538 US Route 20 
New Lebanon, Columbia County, New York   
Terracon Project No. JB257044 

 

Dear Mr. Gomez: 

Terracon Consultants-NY, Inc. (Terracon) is pleased to submit the enclosed Phase I 
Environmental Site Assessment (ESA) report for the above-referenced subject property 
(hereinafter known as the ‘site’). This assessment was performed in accordance with our 
proposal PJB257044 dated May 15, 2025. 

We appreciate the opportunity to be of service to you on this project. In addition to ESA 
services, our professionals provide other environmental, geotechnical, construction 
materials, and facilities services on a wide variety of projects locally, regionally, and 
nationally. For more detailed information on all of Terracon’s services please visit our 
website at www.terracon.com. If there are any questions regarding this report or if we 
may be of further assistance, please do not hesitate to contact us. 

Sincerely, 

Terracon Consultants-NY, Inc. 

 

 
Olivia R. Burns     Amanda G. Lofink 
Project Manager     Environmental Department Manager 
Senior Staff Scientist    Senior Associate  

Attachments  
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Executive Summary 

This Phase I Environmental Site Assessment (ESA) was performed in accordance with 
our proposal PJB257044 dated May 15, 2025, and was conducted consistent with the 
procedures included in ASTM E1527-21, Standard Practice for Environmental Site 
Assessments: Phase I Environmental Site Assessment Process. The purpose of this ESA 
was to assist the client in developing information to identify RECs in connection with the 
site as reflected by the scope of this report. The ESA was conducted under the 
supervision or responsible charge of Amanda G. Lofink, Environmental Professional. 
Olivia R. Burns performed the site reconnaissance on May 21, 2025. 

Findings and Opinions 

A summary of the findings is provided below. It should be recognized that details were 
not included or fully developed in this section, and the report must be read in its entirety 
for a comprehensive understanding of the items contained herein. 

Site Description and Use 

The site is identified by section, block, and lot number 19.2-1-69, located at 538 US 
Route 20 (also identified as US Route 22, Columbia Pike, and Albany-Pittsfield Road) in 
the town of New Lebanon, Columbia County, New York. The 3-acre site is occupied by an 
8,660-square foot vacant building located on the southern half of the site. A large 
asphalt-paved parking area is present between the building and US Route 20, while the 
area north of the building is occupied by grassed lawn. A scattering of trees is present 
across the site, and a small, wooded area is present in the northeast corner of the site. 
The site is generally flat. A small shed is present along the site’s eastern border north of 
the site building. 

Historical Information 

According to historic information, the site was developed prior to 1873. At that time 
several small buildings were present on the site, including several identified as being 
occupied by or associated with the Tilden family and/or the former Tilden Pharmaceutical 
Company (manufacturer of plant extracts), which was reportedly established on the 
south adjoining property circa 1824. A railroad line (Rutland Railroad) was also 
constructed transversing the north side of the site in a northeast to southwest direction 
prior to 1873. By the late 1800s several of the buildings had been demolished and 
several more constructed. Between 1900 and 1942 the Tilden Pharmaceutical Company 
facilities were downsized and transferred from the south adjoining property to the site. A 
large site building was constructed just south of the railroad line, and two more 
buildings were present fronting US Route 20. Tilden Road had been constructed along 
the western border of the site by this time. During the 1950s two water towers were 
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constructed to the east of the large site building, and a third building has been 
constructed along US Route 20. The Tilden Pharmaceutical Company operated on the 
site until 1963 after it had been sold to Textron Pharmaceutical Company in 1961.  

Between 1971 and 1981 the site buildings and the water towers were demolished, and a 
single, medium-sized building was constructed in the central area of the site. This new 
building appears to be a portion of the current site building. Circa 1985, an addition was 
constructed to the site building, and a large parking lot was installed on the south side 
of the building. The rear (north) side of the building consisted of grassed lawn, and the 
railroad line was no longer present. The site has remained relatively unchanged since 
that time. In the early 2000s a gravel driveway looped around the north side of the site; 
this portion of the site appears to have been occasionally used as a flea market. Circa 
2010 a shed was constructed on the north side of the site building along the site’s 
eastern border. Since construction, the current site building has been used variably as a 
café/restaurant, offices, and retail. The site building has been vacant for approximately 
one year and the site has been unused since it was purchased by the current owner in 
April 2025. 

The site was historically part of Tilden & Company (later the Tilden Pharmaceutical 
Company), which manufactured medicinal plant extracts beginning circa 1824 and 
operating until 1963. Information regarding the use of potential chemical use, storage 
and/or disposal was not identified during this assessment, which represents a significant 
data gap. 

The site was developed with several buildings prior to 1873. A number of these buildings 
and others constructed later were demolished between that time and the 1970s. The 
potential exists for these buildings to have been heated via fuel oil, utilizing 
aboveground or underground storage tanks, which have the potential to still be present 
on site.  It is also unknown if other hazardous materials remain on site as a result of the 
previous building demolitions. This represents a significant data gap. 

Records Review 

The site and adjoining properties were not identified within the database report. No RECs 
were identified at the time of the records review. 

Site Reconnaissance 

At the time of the site reconnaissance Terracon observed a water treatment system, 
heating and cooling systems, several 5-gallon containers, interior floor drains, pole-
mounted electrical transformers, surface litter and debris, construction debris, a 
manhole cover, decorative landscaping ponds, and a potable water well. In addition, a 
septic system is known to be present on the site. RECs were not identified on the site at 
the time of the site reconnaissance.  
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Adjoining Properties 

The site is bordered to the north by a residence (43 Tilden Road), Lebanon Springs 
Excavating (26 Tilden Lane), and rural land with improvements (what appears to be a 
barn) (County Route 5A); to the east by undeveloped land (County Route 5A) and 
residences (7a, 9, and 13 County Route 5A and 536 US Route 20); to the south by 
Jimmy D’s Pizzeria (531 US Route 20) and undeveloped land (US Route 20); and to the 
west by the New Lebanon Library (550 US Route 20), a residence, a vacated restaurant, 
and SHR Speed Shop (also labeled as DMC Racing Products) (7, 9, 11, and 17 Tilden 
Lane), and a commercial property (21 Tilden Lane). No RECs were identified associated 
with the adjoining properties. 

Conclusions 

We have performed a Phase I ESA consistent with the procedures included in ASTM 
Practice E1527-21 at 538 US Route 20, New Lebanon, Columbia County, New York, the 
site. RECs and Controlled RECs (CRECs) were not identified in connection with the site. 
The following Significant Data Gaps (SDGs) were identified on the site:  

 The site was historically part of Tilden & Company (later the Tilden Pharmaceutical 
Company), which manufactured medicinal plant extracts beginning circa 1824 and 
operating until 1963. Information regarding the use of potential chemical use, 
storage and/or disposal was not identified during this assessment, which represents 
a significant data gap. 

 The site was developed with several buildings prior to 1873. A number of these 
buildings and others constructed later were demolished between that time and the 
1970s. The potential exists for these buildings to have been heated via fuel oil, 
utilizing aboveground or underground storage tanks, which have the potential to still 
be present on site.  It is also unknown if other hazardous materials remain on site as 
a result of the previous building demolitions. This represents a significant data gap. 

Recommendations 

Based on the scope of services, limitations, and conclusions of this assessment, Terracon 
did not identify RECs or CRECs in connection with the site. As such, no additional 
investigation is warranted at this time. Should tanks or evidence of environmental 
contamination be encountered during future development, these items should be 
addressed in accordance with local and state regulations. 
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1.0 Introduction 

1.1 Site Description   

Site Name Proposed Tilden Road Development 

Site Location/Address 
538 US Route 20, New Lebanon, Columbia County, New 
York 

Parcel Number SBL no. 19.2-1-69 

Land Area Approximately 3 acres 

Site Improvements 8,660-square foot retail building and small shed 

Anticipated Future Site Use Redevelopment for mixed use 

Reason for the ESA Redevelopment of the site 

The location of the site is depicted on Exhibit 1 of Appendix A, which was reproduced 
from a portion of the United States Geological Survey (USGS) 7.5-minute series 
topographic map. The site and adjoining properties are depicted on the Site Diagram, 
which is included as Exhibit 2 of Appendix A.  

1.2 Scope of Services 

This Phase I Environmental Site Assessment (ESA) was performed in accordance with 
our proposal PJB257044 dated May 15, 2025, and was conducted consistent with the 
procedures included in ASTM E1527-21, Standard Practice for Environmental Site 
Assessments: Phase I Environmental Site Assessment Process. The purpose of this ESA 
was to assist the client in developing information to identify RECs in connection with the 
site as reflected by the scope of this report. Recognized environmental conditions are 
defined by ASTM E1527-21 as “(1) the presence of hazardous substances or petroleum 
products in, on, or at the subject property due to a release to the environment; (2) the 
likely presence of hazardous substances or petroleum products in, on, or at the subject 
property due to a release or likely release to the environment; or (3) the presence of 
hazardous substances or petroleum products in, on, or at the subject property under 
conditions that pose a material threat of a future release to the environment.” This ESA 
includes consideration of the movement of hazardous substances and petroleum 
products in any form, including migration of vapor in the subsurface.  A de minimis 
condition is not a recognized environmental condition. 

This purpose was undertaken through user-provided information, a regulatory database 
review, historical and physical records review, interviews (including local government 
inquiries, as applicable), and a visual noninvasive reconnaissance of the site and 
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adjoining properties. Limitations, ASTM deviations, and significant data gaps (if 
identified) are noted in the applicable sections of the report.  

Review of Perfluoroalkyl and Polyfluoroalkyl Substances (PFAS) 

PFAS are a family of compounds which are considered emerging contaminants of concern 
due to their mobility and longevity in the environment.  PFAS has been used in many 
products, including but not limited to fire-fighting foam, anti-stick coatings, stain and 
water-repellent coatings, electroplating, and paper products, among others.  On July 8, 
2024, US EPA designated two PFAS compounds, perfluorooctanoic acid (PFOA) and 
perfluorooctanesulfonic acid (PFOS), including their salts and structural isomers, as 
hazardous substances under CERCLA; accordingly, PFOA and PFOS was evaluated within 
the scope of E1527-21.  Please note that PFAS compounds are ubiquitous in the 
environment and this limited review is not to be construed as confirmation that PFAS 
compounds are not present in, at or under the site. 

1.3 Standard of Care 

This ESA was performed in accordance with generally accepted practices of this 
profession, undertaken in similar studies at the same time and in the same geographical 
area. We have endeavored to meet this standard of care, but may be limited by 
conditions encountered during performance, a client-driven scope of work, or inability to 
review information not received by the report date. Where appropriate, these limitations 
are discussed in the text of the report, and an evaluation of their significance with 
respect to our findings has been conducted. 

Phase I ESAs, such as the one performed at this site, are of limited scope, are 
noninvasive, and cannot eliminate the potential that hazardous, toxic, or petroleum 
substances are present or have been released at the site beyond what is identified by 
the limited scope of this ESA. In conducting the limited scope of services described 
herein, certain sources of information and public records were not reviewed. It should be 
recognized that environmental concerns may be documented in public records that were 
not reviewed. No ESA can wholly eliminate uncertainty regarding the potential for RECs 
in connection with a property. Performance of this practice is intended to reduce, but not 
eliminate, uncertainty regarding the potential for RECs. No warranties, express or 
implied, are intended or made. The limitations herein must be considered when the user 
of this report formulates opinions as to risks associated with the site or otherwise uses 
the report for any other purpose. These risks may be further evaluated – but not 
eliminated – through additional research or assessment. We will, upon request, advise 
you of additional research or assessment options that may be available and associated 
costs. 
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1.4 Additional Scope Limitations, ASTM Deviations, and Data Gaps  

Based upon the agreed-on scope of services, this ESA did not include subsurface or 
other invasive assessments, vapor intrusion assessments or indoor air quality 
assessments (i.e., evaluation of the presence of vapors within a building structure), 
business environmental risk evaluations, or other services not particularly identified and 
discussed herein. Credentials of the company (Statement of Qualifications) have not 
been included in this report but are available upon request. Pertinent documents are 
referred to in the text of this report, and a separate reference section has not been 
included. Reasonable attempts were made to obtain information within the scope and 
time constraints set forth by the client; however, in some instances, the information 
requested is not, or was not, received by the issuance date of the report. Information 
obtained for this ESA was received from several sources that we believe to be reliable; 
nonetheless, the authenticity or reliability of these sources cannot and is not warranted 
hereunder. This ESA was further limited by the following: 

 The site was historically part of Tilden & Company (later the Tilden Pharmaceutical 
Company), which manufactured medicinal plant extracts beginning circa 1824 and 
operating until 1963. Information regarding the use of potential chemical use, 
storage and/or disposal was not identified during this assessment, which represents 
a significant data gap. 

 The site was developed with several buildings prior to 1873. A number of these 
buildings and others constructed later were demolished between that time and the 
1970s. The potential exists for these buildings to have been heated via fuel oil, 
utilizing aboveground or underground storage tanks, which have the potential to still 
be present on site.  It is also unknown if other hazardous materials remain on site as 
a result of the previous building demolitions. This represents a significant data gap. 

 Vegetation and debris across the site limited close observation of ground surface 
conditions in certain areas. This is not considered a significant data gap due to the 
known historical uses of the site and observations of the remainder of the site. 

 Information requests were submitted to the Town of New Lebanon, Columbia County, 
Lebanon Valley Protective Association, and the Lebanon Valley Historical Society. 
These requests are pending. This does not represent a significant data gap based on 
information obtained through other sources. 

 A manhole cover was observed at the rear of the site building adjacent to a concrete 
slab at the time of the site reconnaissance. The site contact was not able to provide 
any information about the observed features. While it appears to be in a similar area 
to the site building’s septic tank, it is not confirmed if the two structures are 
connected. This represents a data gap. The data gap is not considered significant due 
to the historic use of the current site building. 
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An evaluation of the significance of limitations and missing information with respect to 
our findings has been conducted, and where appropriate, significant data gaps are 
identified and discussed in the text of the report. However, it should be recognized that 
an evaluation of significant data gaps is based on the information available at the time 
of report issuance, and an evaluation of information received after the report issuance 
date may result in an alteration of our conclusions, recommendations, or opinions. We 
have no obligation to provide information obtained or discovered by us after the 
issuance date of the report, or to perform any additional services, regardless of whether 
the information would affect any conclusions, recommendations, or opinions in the 
report. This disclaimer specifically applies to any information that has not been provided 
by the client. 

This report represents our service to you as of the report date and constitutes our final 
document; its text may not be altered after final issuance. Findings in this report are 
based upon the site’s current utilization, information derived from the most recent 
reconnaissance and from other activities described herein; such information is subject to 
change. Certain indicators of the presence of hazardous substances, petroleum products 
or PFAS compounds may have been latent, inaccessible, unobservable, or not present 
during the most recent reconnaissance and may subsequently become observable (such 
as after site renovation or development). Further, these services are not to be construed 
as legal interpretation or advice.  

1.5 Reliance 

This ESA report is prepared for the exclusive use and reliance of Hudson River Housing, 
Inc. Use or reliance by any other party is prohibited without the written authorization of 
Hudson River Housing Inc and Terracon Consultants, Inc. (Terracon). 

Reliance on the ESA by the client and all authorized parties will be subject to the terms, 
conditions and limitations stated in the proposal, ESA report, and Terracon’s Agreement 
for Services. The limitation of liability defined in the Agreement for Services is the 
aggregate limit of Terracon’s liability to the client and all relying parties. 

Continued viability of this report is subject to ASTM E1527-21 Section 4.6. If the ESA 
will be used by a different user (third party) than the user for whom the ESA was 
originally prepared, the third party must also satisfy the user’s responsibilities in Section 
6 of ASTM E1527-21. 

1.6 Client Provided Information 

Prior to the site visit, Josh Young, the client’s representative, provided the following user 
questionnaire information as described in ASTM E1527-21 Section 6.  
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Client Questionnaire Responses 

Client Questionnaire Item 
Client  

Did Not 
Respond 

Client’s 
Response 

N/A* Yes No 

Actual Knowledge of Environmental Liens that may 
encumber the site. 

 
  

X 

Actual Knowledge of Activity Use Limitations (AULs) 
that may encumber the site. 

 
  

X 

Specialized Knowledge or Experience that is material to 
a REC in connection with the site. 

 
  

X 

Actual Knowledge of a Lower Purchase Price because 
contamination is known or believed to be present at the 
site. 

 
  

X 

Commonly Known or Reasonably Ascertainable 
Information that is material to a REC in connection with 
the site. 

 
  

X 

Obvious Indicators of Releases at the site.    X 
*N/A = Not Applicable 

Terracon’s consideration of the client provided information did not identify RECs. A copy 
of the questionnaire is included in Appendix C.    

2.0 Physical Setting 

Physical Setting Information Source 

Topography 

Site Elevation 
Approximately 710 feet above 
mean sea level 

USGS Topographic 
Quadrangle Map, Canaan 

and Pittsfield West,  
2019-2021 
Appendix A 

Topographic Gradient 
Gently down toward the 
southwest 

Closest Surface Water 

An unnamed tributary of the 
Wyomanock Creek, located 
approximately 600 feet 
north/northwest of the site 

Soil Characteristics 

Soil Type Occum loam (Om) Columbia County, NY USDA-
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Physical Setting Information Source 

Description Loamy over sandy alluvium  
NRCS Web Soil Survey  

Geology/Hydrogeology 

Formation Stockbridge Formation 
United States Geological 

Survey (USGS) Description Calcitic and dolomitic marble 

Estimated Depth to 
First Occurrence of 

Groundwater 

Approximately 5 feet below the 
ground surface  

Soil Survey Geographic 
Database (SSURGO) 

*Hydrogeologic 
Gradient 

Not known - may be inferred to be parallel to topographic 
gradient (primarily to the southwest) 

* The groundwater flow direction and the depth to shallow, unconfined groundwater, if present, would likely 
vary depending upon seasonal variations in rainfall and other hydrogeological features. Without the benefit of 
on-site groundwater monitoring wells surveyed to a datum, groundwater depth and flow direction beneath the 
site cannot be directly ascertained. 

3.0 Historical Use Information 

Terracon reviewed the following historical sources to develop a history of the previous 
uses of the site and surrounding area. Copies of selected historical documents are 
included in Appendix C. 

3.1 Historical Topographic Maps, Aerial Photographs, and Sanborn 
Maps 

Readily available historical USGS topographic maps, selected historical aerial 
photographs (at approximately 10-to-15-year intervals) and historical fire insurance 
maps produced by the Sanborn Map Company were reviewed to evaluate land 
development and obtain information concerning the history of development on and near 
the site. Reviewed historical topographic maps, aerial photographs, and Sanborn maps 
are summarized below.  

Historical fire insurance maps produced by the Sanborn Map Company were requested 
from EDR to evaluate past uses and relevant characteristics of the site and surrounding 
properties. Based upon inquiries to the above-listed Sanborn provider, Sanborn maps 
were not available for the site. 

 Topographic maps: Pittsfield (Massachusetts) 1890, 1893, 1894, 1897 (1:62,500), 
Housatonic (Massachusetts) 1899, 1900 (1:125,000), Pittsfield West and Canaan 
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1946, 1959, 1973, 2013-2015, 2016-2018, 2019-2021 (1:24,000), Pittsfield 
West and Canaan 1947 (1:31,680), Canaan 1975 (1:24,000), Pittsfield West 1988, 
1998 (1:25,000) 

 Aerial photographs: USGS 1942, 1969, 1960, 1968, 1971, 1975, 1981, 1997 (1” 
= 500’), USDA 1952, 1986 (1” = 500’), USGS/DOQQ 1994 (1” = 500’), USDA/NAIP 
2006, 2010, 2013, 2016, 2019 (1” = 500’) 

 Beers Atlas: 1873, 1888 (online digital archives) 

Historical Maps and Aerial Photographs 

Direction Description 

Site 

1873: Several small buildings appear to be present on the site; at least 
two are present fronting US Route 20, while a third is located adjacent to a 
railroad line, which is located along the northern border of the site. The 
building labels are illegible in the source reviewed. 
1888: Four small buildings are present on the south side of the site. Three 
are labeled “Tilden” and one, within its own parcel, is identified as “Wright”. 
A fourth building on the northwest corner of the site (just south of the 
railroad line) and is also labeled “Tilden”. An access road or path traverses 
the site in a general southeast to northwest direction. 
1890-1900: All but one building on the southwest corner of the site 
appears to have been demolished while more appear to have been 
constructed on the southeast corner of the site. 
1942: One large building is present on in the central/north area of the site, 
while two smaller buildings are present fronting US Route 20. A scattering 
of trees, lawn areas, and access drives are present among the site 
buildings. Tilden Road is now present along the western border of the site. 
1946-1968: A third building is depicted fronting US Route 20. By the 
1950s, two water towers appear to be present on the east side of the larger 
site building.  
1971-1981: The four site buildings have been demolished. A single, 
medium-sized building is present in the center of the site. Most of the trees 
have been cleared from the site. The railroad line appears less prominent 
on the north side of the site. 
1986-1988: An addition has been constructed onto the site building. A 
large parking area is present on the south side of the building. The rear of 
the building is mostly grassed lawn. The railroad line no longer appears to 
be present. 
1994-1998: What appears to be a gravel trail loops around the northern 
half of the building within the grassed lawn area. What appears to either be 
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Direction Description 

a structure or stockpile appears to be present just north of the site 
building. The northeast corner of the site appears wooded. 
2006: A number of vehicles, trailers, or tents appear to be present 
scattered across the entirety of the site, indicating suspected use as a flea 
market or similar event. 
2010-2021: A minimal amount of vehicles, trailers, and/or tents are 
observed in the parking area south of the building and within the lawn area 
to the north of the building. By 2013 a shed appears to have been 
constructed on the east side of the site. 

North 

1873: Several small buildings are present on the north adjoining property 
west of Tilden Road, though their labels are illegible in the source reviewed. 
The remaining are of the property appears undeveloped. 
1888: The buildings on the north adjoining property west of Tilden Road 
are labeled as “Tilden Glass Works”, and one is labeled as a freight house. 
A railroad spur is also located in the area of the buildings. What appears to 
be a residence is located on the north adjoining property fronting West 
Street north of the railroad line. 
1890-1900: The small residence is no longer present along West Street. 
1942-1988: The Glass Works buildings no longer appear present on the 
west side of the north adjoining property. Several buildings are located 
further north at the dead end of Tilden Road, and a pond is located west of 
the former Glass Works building. A residential-type building is located on 
the northeast side of the property. The remaining area is undeveloped and 
grassed with several tree lines. By 1952, a baseball field has been installed 
in an undeveloped area in the center of the property, though it no longer 
appears present by 1971. An outbuilding was constructed in the northeast 
corner of the property. 
1994-2021: The south-central portion of the property is occupied by what 
appears to be a gravel-covered lot and a small structure or trailers. By 
2006 this area has expanded. 

East 

1873: Several small buildings are present on the east adjoining property; 
one fronting US Route 20 and the remaining fronting West Street. They 
appear to be residential, but the labels are mostly illegible in the source 
reviewed. 
1888: Three residential-type buildings are located on the property. A store 
associated with the Tilden Chemical Works, located on the south adjoining 
property, is present at the corner of US Route 20 and West Street. 
1890-1900: Several small buildings are present fronting US Route 20. The 
remaining buildings on the property have been demolished. 
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Direction Description 

1942-2021: Two residential-type buildings are now present along West 
Street. Trees are scattered throughout the property. Additional buildings 
were constructed in the 1950s. 

South 

1873-1888: The south adjoining property is identified as the Tilden & Co. 
Chemical Works (pharmaceutical manufacturing) and undeveloped land. 
1890-1900: One or two small buildings are present on the west side of the 
property fronting US Route 20.  
1942: The Tilden & Co. buildings are no longer present. The area is mostly 
wooded. Small buildings are no longer present on the west side of the 
property. The west side of the property is mostly grassed. 
1946-1975: One building is depicted in historic topography maps from 
1946 to 1975 in the center of the south adjoining property fronting US 
Route 20, though it is not visible in aerial photographs from this time 
period. 
1981-1988: A building is present in the center of the east side of the 
property. By 1986, a pond and access drives are also present. The trees 
have been cleared from this area of the property. 
1994-1998: A commercial-type building with surrounding parking has 
been constructed on the northeast corner of the property. 
2006-2021: A gravel-covered parking lot is present on the northwest 
corner of the property. 

West 

1873: The west adjoining property is occupied by a large building identified 
as a hotel on the south side of the property and a train depot on the north 
side of the property. 
1888-1900: A post office is now present on the north side of the property. 
The hotel is now identified as the Wyomandock House. 
1942-1960: The hotel building on the west adjoining property is no longer 
present. It has been replaced by a small building in the center of the 
property. Several additional small buildings were constructed in the 1950s.  
1968: A medium-sized commercial-type building has been constructed east 
of the train depot. 
1971-1997: The building that currently houses the New Lebanon Library is 
now present on the south side of the site. 
2006-2021: Another medium-sized commercial type building has been 
constructed southeast of the train depot. Parking lots around the buildings 
have been expanded. 

The site was developed with several buildings prior to 1873. A number of these buildings 
and others constructed later were demolished between that time and the 1970s. The 
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potential exists for these buildings to have been heated via fuel oil, utilizing 
aboveground or underground storage tanks, which have the potential to still be present 
on site.  It is also unknown if other hazardous materials remain on site as a result of the 
previous building demolitions. This represents a significant data gap. 

RECs associated with the site were not identified through a review of available historical 
resources.  

3.2 Historical City Directories 

The EDR Digital Archive and Cole Information city directories used in this study were 
made available through EDR (selected years reviewed: 2005 to 2020) and were 
reviewed at approximate five-year intervals, if readily available. The current street 
address for the site was identified as 538 US Route 20. Adjoining properties that do not 
have a street address could not be included in this search. It should be noted that west 
and north adjoining properties were labeled both Tilden Lane and Tilden Road through 
the directory documentation. 

Historical City Directories  

Direction Description 

Site 
538 US Route 20: (2005-2010) Not listed, (2014) Hitching Post Café, 
(2017) Backwater Grille & Country Store, (2020) Not listed 

North 
26 Tilden Lane: (2005-2020) Not listed 
43 Tilden Road: (2005-2010) Not listed, (2014-2020) Residence 

East 

7a County Route 5A:(2005) Not listed, (2010-2020) Residence 
9 County Route 5A:(2005-2020) Not listed 
13 County Route 5A:(2005-2017) Not listed, (2020) Residence 
536 US Route 20: (2005-2020) Not listed 

South 531 US Route 20: (2005-2020) Not listed 

West 

550 US Route 20: (2005-2014) Not listed, (2017-2020) New Lebanon 
Library (also listed as #22 Tilden Road) 
7 Tilden Lane: (2005) Not Listed, (2010) Occupant unknown, (2014-
2020) Residence 
9 Tilden Lane: (2005-2014) Not Listed, (2017-2020) Shaker Mountain 
Barbeque Co. 
11 Tilden Lane:(2005) WW Antiques & Collectables, (2010) Not listed, 
(2014-2020) DMC Racing Products 
17 Tilden Lane: (2005-2020) Not Listed 
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Terracon reviewed the above historical city directories for indications of RECs associated 
with the site. RECs associated with the site were not identified through a review of 
available historical city directories.  

3.3 Site Ownership 

Based on a review of Columbia County information obtained online (Search IQS – 
Columbia County) the current owner of the site is Tilden Project, LLC, who purchased the 
site in April 2025 from the former owner, FFM Group. 

3.4 Title Search 

At the direction of the client, a title search was not included as part of the scope of 
services. Unless notified otherwise, we assume that the client is evaluating this 
information outside the scope of this report.  

3.5 Environmental Liens and Activity and Use Limitations 

The EDR regulatory database report included a review of both Federal and State 
Engineering Control (EC) and Institutional Control (IC) databases. Based on a review of 
the database report, the site is not listed on the EC and IC databases. Please note that 
in addition to these federal and state listings, AULs can be recorded at the county and 
municipal level that may not be listed in the regulatory database report. Additional 
environmental liens and activity and use limitation records recorded against the site 
were not provided by the client. At the direction of the client, performance of a review of 
these records was not included as part of the scope of services and unless notified 
otherwise, we assume that the client is evaluating this information outside the scope of 
this report. 

3.6 Interviews Regarding Current and Historical Site Uses 

The following individuals were/were not interviewed regarding the current and historical 
use of the site.  

Interviews 

Interviewer Name Title Date 

Olivia Burns Josh Young 
Site Owner 

Representative 
May 21, 2025 

Terracon interviewed Mr. Josh Young, of Tilden Project, LLC, at the time of the site 
reconnaissance. Mr. Young has been familiar with the site for approximately 5 years. 
Terracon was informed that the current site building has been historically used as office 
space, retail, and a café/restaurant. Later the site routinely hosted a flea market. The 
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site itself was, in the early 20th century, part of the Tilden Pharmaceutical Company. Mr. 
Young informed Terracon the site building is connected to private sewer and water 
systems, public electricity, and formerly propane (though the above-ground tanks have 
been removed). With the exception of the septic tank, Mr. Young is not aware of any 
subsurface structures including fuel oil tanks or grease traps, nor is Mr. Young aware of 
any spills that may have occurred at the site. The site building has a slab-on-grade 
foundation. Mr. Young did not have any information regarding a manhole cover, a 
concrete slab, and a small addition at the rear of the site building. 

3.7 Local Area Knowledge 

According to the site contact and local history sources, the site was historically part of 
Tilden & Company (later the Tilden Pharmaceutical Company). This facility, established 
in 1824 by Elam Tilden, manufactured medicinal plant extracts. The company was also 
the first to coat pills in sugar and later, gelatin. The facility had its own glass works, 
manufacturing their own glass bottles for their products. A large laboratory building was 
constructed in 1898, though it appears the facility downsized and relocated in the early 
part of the 20th century from the south adjoining property to the site. This facility 
operated until 1963 when it was closed after being sold to Textron Pharmaceutical 
Products in 1961. Terracon reached out to the Lebanon Valley Historical Society for 
additional information pertaining to the site. This request is pending. 

Information regarding the use of potential chemical use, storage and/or disposal was not 
identified during this assessment, which represents a significant data gap. 

4.0 Prior Report Review 

Terracon requested the client provide any previous environmental reports and 
geotechnical reports they are aware of for the site. The client provided Terracon with a 
Certified Property Line Survey Map completed on the site and dated June 30, 2022 
(updated from a 2006 survey). The survey identifies a number of site features including 
the current site building and shed, and the potable water well. The survey identifies the 
former railroad line as the Former Rutland Railroad. Hand notations on the survey 
include the locations at the rear of the site building of a septic tank and leach field, a 
dumpster, propane tank, light poles, parking area markings, and vegetation. 

Terracon was also provided a EAQuick Loan Check Environmental Review In Accordance 
with a USSBA SOP 50 10 6 Records Search with Risk Assessment (RSRA), completed on 
the site by LCS, Inc. (LCS) in July 2022. This limited assessment of the site is based on 
a review of an environmental questionnaire completed by a representative of the 
property owner at that time (Ashley Zapp), regulatory data provided by EDR, historical 
maps and aerial photographs, city directories, and municipal information. Based on the 
information provided the site was not identified as ever having generated, treated, 
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stored, transported, or disposed of hazardous materials. An owner representative also 
indicated that the facility did not historically practice painting, paint storage, dry 
cleaning, petroleum sale, usage, or storage, auto servicing, photo finishing, electronic 
equipment assembly or repair, ink use or storage, solvent use or storage, any time of 
metal plating, metal finishing, chemical mixing, or pollutant discharge of any kind. Frank 
Rubino was the owner of the site at the time of the LCS report. LCS concluded that the 
site posed a “Low” environmental risk and further work was not warranted. 

5.0 Records Review 

Regulatory database information was provided by EDR, a contract information services 
company in a report dated Database Report Date. The purpose of the records review was 
to identify RECs in connection with the site. Information in this section is subject to the 
accuracy of the data provided by the information services company and the date at 
which the information is updated. The scope herein did not include confirmation of 
facilities listed as "unmappable" by regulatory databases. 

In some of the following subsections, the words up-gradient, cross-gradient, and down-
gradient refer to the topographic gradient in relation to the site. As stated previously, 
the groundwater flow direction and the depth to shallow groundwater, if present, would 
likely vary depending upon seasonal variations in rainfall and the depth to the 
soil/bedrock interface. Without the benefit of on-site groundwater monitoring wells 
surveyed to a datum, groundwater depth and flow direction beneath the site cannot be 
directly ascertained. 

5.1 Federal and State/Tribal Databases 

Terracon reviewed standard federal, state, and tribal environmental record sources 
within the approximate minimum search distances as required by ASTM E1527-21. 
Further, to enhance and supplement the standard environmental record sources, 
Terracon reviewed additional federal, state, tribal, local, and proprietary environmental 
record sources, provided by the database firm, if potentially useful and reasonably 
ascertainable. Please refer to Appendix D (the environmental regulatory database 
report) for the number of listings within each database reviewed and database 
definitions and descriptions.  

Due to conversion of address data to location coordinates and the accuracy of 
government records, the facility locations depicted in the environmental regulatory 
database report may not match actual physical locations. As such, Terracon attempted 
to field-verify the actual distances of facilities of concern from the site. 

The following table summarizes the site-specific information provided by the database 
and/or gathered by this office for identified facilities within 500 feet of the site. Facilities 

NewLebanonPZ
Typewritten Text
PZ Clerk rec'd 07.02.25



Phase I Environmental Site Assessment 

Proposed Tilden Road Development | New Lebanon, NY 

June 11, 2025 | Terracon Project No. JB257044 

 

Facilities  |  Environmental  |  Geotechnical  |  Materials    14 

are listed in order of proximity to the site. The site was not identified in the database 
report. The east, south, and west adjoining properties were not identified in the 
database report. 

Listed Facilities 

Facility Name and 
Location 

Estimated Distance / 
Direction / Gradient 

Database 
Listings 

Findings 
Summary 

Raynor’s Larabee 
Tilden Road / Tilden 

Road 

North adjoining / Down 
gradient 

NY Spills Discussed below 

Spills ID no. 9205262 was reported on the north adjoining property in August 1992. This 
spill reportedly occurred due to human error at 43 Tilden Road, where approximately 1 
gallon of #2 fuel oil was spilled. According to NYSDEC remarks, contaminated soil was 
removed and disposed, and a new vent whistle was installed, so it is assumed the spill 
was caused by a tank overfill caused by a broken vent whistle. The case was closed by 
the NYSDEC a few days after the spill with a cleanup that met NYSDEC standards. Due 
to this regulatory status, the de minimis amount of fuel oil spilled, and the down 
gradient position of this spill location to the site, this spill does not represent a REC.  

The remaining facilities listed in the database report do not appear to represent RECs to 
the site at this time based upon regulatory status, apparent topographic gradient, 
and/or distance from the site. 

Unmapped facilities are those that do not contain sufficient address or location 
information to evaluate the facility listing locations relative to the site. The report did 
not list facilities in the unmapped section. 

5.2 Local Agency Inquiries 

Agency Contacted/ 
Contact Method 

Response 

Town of New Lebanon / Contacted via 
email / Freedom of Information Law 
(FOIL) Request 

No response was received by Terracon at the 
time of this report 

Columbia County / Online FOIL 
Request 

No response was received by Terracon at the 
time of this report.  

New York State Department of 
Environmental Conservation / Online 
database review 

Discussed below. 

Lebanon Valley Protective Association 
(fire department) 

Terracon left a message with the Protective 
Association regarding information for the site. 
A response has not yet been received. 
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NYSDEC 

One petroleum bulk storage (PBS) facility was identified on the north adjoining property 
at 26 Tilden Lane. The property (PBS no. 4-601602) was identified as Lebanon Springs 
Excavating. Four (4) 300-gallon above ground storage tanks (ASTs), identified as 
unregistered, are listed as being located on the north adjoining property, and are 
identified as holding diesel fuel. As there have been no spills associated with this 
property, the presence of the adjoining ASTs does not represent a REC. 

In March 1988 a Spills case (ID no. 8800127) was reported at the Town Library, located 
on US Route 20 on the west adjoining property. Approximately 50 gallons of fuel oil 
were spilled due to a tank truck equipment failure. Details of the cleanup are not 
included, however, the Spills case was closed in April of that year, indicating no further 
remedial action was required. Due to this, and due the down gradient position of the 
Library from the site, this spill does not represent a REC. 

6.0 Site Reconnaissance 

6.1 General Site Information 

Information contained in this section is based on a visual reconnaissance conducted 
while walking through the site and the accessible interior areas of structures, if any, 
located on the site. The site and adjoining properties are depicted on the Site Diagram, 
which is included in Exhibit 2 of Appendix A. Photo documentation of the site at the time 
of the visual reconnaissance is provided in Appendix B. Credentials of the individuals 
planning and conducting the site visit are included in Appendix E. 

General Site Information 

Site Reconnaissance 

Field Personnel Olivia R. Burns 

Reconnaissance Date May 21, 2025 

Weather Conditions Cloudy, 50 degrees Fahrenheit 

Site Contact/Title Josh Young / Site Owner Representative 

Site Utilities 

Drinking Water Private potable water well 

Wastewater Private septic system 

Electric NYSEG Mechanicville 

Natural Gas N/A 
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