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EXECUTIVE SUMMARY 

Langan Engineering and Environmental Services, Inc. has prepared this stormwater management 

report for the Montefiore Health System Nyack Campus parking structure project.  The 

stormwater management design is in compliance with the guidelines contained in the New York 

Stormwater Management Design Manual (January 2015 edition).  

 

The Montefiore Health System Nyack Campus is located at 160 North Midland Avenue in the 

Village of Nyack, Rockland County, New York.  The property contains approximately 9 acres and 

is bound by New York State Route 9W to the west, Sickles Avenue to the south, North Midland 

Avenue to the east and 5th Avenue to the north.  The property contains multiple on-grade parking 

lot areas with vehicular access from 5th Avenue, North Midland Avenue and New York State 

Route 9W.   

 

The proposed parking structure project redevelops the existing on-grade parking lot area located 

adjacent to North Midland Avenue and Sickles Avenue.  The redevelopment includes construction 

of a multi-level parking garage with an approximate 29,000 SF footprint and the 

reconstruction/reconfiguration of the remaining adjacent on-grade parking lot area surrounding 

the parking garage structure and the main access drive along the hospital building.  Vehicular 

access to State Route 9W and North Midland Avenue will be maintained in the existing locations. 

 

The stormwater management system has been designed in accordance with the redevelopment 

section of the New York Stormwater Management Design Manual (existing impervious area is 

being reduced) and consists of the following: 

 

• A combination of runoff reduction, rain gardens, a green infrastructure practice, and 

alternative practices (approved mechanical treatment devices) are proposed to treat 

stormwater runoff for the water quality storm; and 

• A subsurface collection system consisting of existing and proposed catch basins, 

manholes, and pipes designed to convey flow from the 25-year storm event. 
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1.0 INTRODUCTION 

Langan Engineering and Environmental Services, Inc. has prepared this stormwater management 

report for the Montefiore Health System Nyack Campus parking structure project.  The 

stormwater management design is in compliance with the guidelines contained in the New York 

Stormwater Management Design Manual (January 2015 edition).  In accordance with the 

requirements of the State Pollution Discharge Elimination System (SPDES) program, a detailed 

Stormwater Pollution Prevention Plan will be prepared and submitted to the Village of Nyack for 

review and approval prior to the commencement of construction. 

2.0 PROPERTY LOCATION/DESCRIPTION 

The Montefiore Health System Nyack Campus is located at 160 North Midland Avenue in the 

Village of Nyack, Rockland County, New York (see Figure 1 in the Figures section of this report).  

The property contains approximately 9 acres and is bound by New York State Route 9W to the 

west, Sickles Avenue to the south, North Midland Avenue to the east and 5th Avenue to the north.  

The property contains one main hospital building and a cancer center building and multiple on-

grade parking lot areas with vehicular access from 5th Avenue, North Midland Avenue and New 

York State Route 9W.   

3.0 FLOODPLAIN 

According to the National Flood Insurance Program Firm Map titled “Flood Insurance Rate Map 

for Rockland County, New York”, Panel 181 of 207, Community Panel Number 36087C0181G 

with an effective date of March 3, 2014 (see Figure 2 in the Figures section of this report), the 

subject property is not located within a flood zone. 

4.0 EXISTING CONDITIONS 

The majority of the Montefiore Health System Nyack Campus is developed with buildings and 

parking fields.  Slopes are generally mild throughout the majority of the property and approximate 

grades within the redevelopment area vary from elevation 203 (NAVD 1988 Datum) to elevation 

188 (NAVD 1988 Datum).  Stormwater runoff from the property is collected by an existing storm 

drainage system and is discharged to the existing storm drainage system within North Midland 

Avenue at two locations. 
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5.0 PROPOSED DEVELOPMENT 

The proposed parking structure project at the Montefiore Health System Nyack Campus 

redevelops the existing on-grade parking lot area located adjacent to North Midland Avenue and 

Sickles Avenue.  The redevelopment includes construction of a multi-level parking garage with 

an approximate 29,000 SF footprint and the reconstruction/reconfiguration of the remaining 

adjacent on-grade parking lot area surrounding the parking garage structure and the main access 

drive along the hospital building.  Vehicular access to State Route 9W and North Midland Avenue 

will be maintained in the existing locations. 

 

Slopes will continue to be mild throughout the majority of the property and grades will mimic 

existing grades wherever possible.  Impervious area will be reduced in proposed conditions with 

the addition of several rain gardens and parking lot/building foundation plantings (see Figures 3 

and 4 in the Figures section of this report). 

 

The two existing stormwater discharge points from the property will be maintained in proposed 

conditions.  Proposed discharge rates at connection points to the North Midland Avenue will 

match/reduce existing discharge rates. 

6.0 STORMWATER MANAGEMENT 

The Montefiore Health System Nyack Campus is currently developed and, therefore, the 

proposed parking structure project and parking lot reconstruction/reconfiguration are considered 

a “redevelopment” as defined in Chapter 9 of the New York Stormwater Management Design 

Manual.  To be considered a redevelopment, the following criteria must be met: 

 

1) An existing impervious area is disturbed and then reconstructed as either a pervious area 

or impervious surface, and 

 

2) There is inadequate space for controlling stormwater runoff from the reconstructed areas. 

6.1 Water Quantity Controls 

There are no existing stormwater quantity controls within the redevelopment area of this project. 

The proposed redevelopment includes a net reduction in impervious coverage from 86.8% to 

85.5% within the redevelopment area (see Figures 3 and 4 in the Figures section of this report).  

Existing stormwater runoff patterns will be maintained to the extent practical and post-

development discharge rates will not exceed the pre-development discharge rates at the various 

analysis points.  Therefore, the project is not required to provide stormwater quantity measures 

to address channel protection, overbank flooding and extreme storm design criteria.  
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6.1.1 Design Methodology 

 

The hydrologic study was prepared using methods contained in the USDA Soil Conservation 

Service Publication TR-55 “Urban Hydrology for Small Watersheds.” TR-55 outlines procedures 

for calculating peak rates of runoff resulting from precipitation events as well as procedures for 

developing runoff hydrographs. 

 

The watershed was simulated as a series of contributing sub-areas and inflow and outflow 

structures. Area, curve number (CN), and time of concentration (Tc) were calculated for each 

contributing sub-area. 

 

The curve number is a land-sensitive coefficient that dictates the relationship between total 

rainfall depth and direct storm runoff. Based on the coverage of soil groups and land use in the 

watershed, an average CN was determined for each sub-area for existing and proposed 

conditions. 

 

The soils within the watershed were divided into hydrologic soil groups (A, B, C, and D) based on 

environmental/geotechnical subsurface investigations. The SCS classification system evaluates 

the runoff potential of a soil according to its infiltration and transmission rates. “A” soils have the 

lowest runoff potential, while “D” soils have the greatest runoff potential. Soils within the 

watershed are identified as Wethersfield-Urban land complex with a hydrologic soil group 

designation of “C” (see Figure 5 in the Figures section of this report). 

 

The time of concentration, Tc, is defined as the time for runoff to travel from the hydraulically 

most distant point in the watershed to a point of interest. Values of the time of concentration 

were determined for existing and proposed conditions based on land cover and slope of the flow 

path using methods outlined in TR-55.  A minimum time of concentration of 6 minutes was used 

in this study. 

 

The design storm used for this study is the 24-hour SCS Type III cumulative rainfall distribution. 

Twenty-four (24) hour rainfall depths for the 1-year (2.79 inches), 10-year (5.09 inches) and 100-

year (9.08) storms were analyzed (see Figure 6 in the Figures section of this report). 

6.1.2 Hydrologic Results 

 

A summary of existing and proposed runoff rates is provided in Table 1 below.  The results show 

that existing runoff rates were not exceeded at any of the analysis points under proposed 

conditions.  Refer to drawings CG201 and CG202 in the Drawings section of this report for the 

location of the analysis points and existing and proposed watershed areas and refer to 

Appendices A and B of this report for supporting hydrologic calculations. 
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Table 1 – 1-year Storm Event 

Summary of Existing and Proposed Flow Rates at the Analysis Points 

Analysis 

Point 

Existing Flow Rate 

(cfs) 

Proposed Flow Rate 

(cfs) 

Difference (cfs) 

AP-A 5.27 5.23 --0.04 

AP-B 5.25 5.22 -0.03 

AP-C 0.42 0.42 0.00 

 

Table 2 – 10-year Storm Event 

Summary of Existing and Proposed Flow Rates at the Analysis Points 

Analysis 

Point 

Existing Flow Rate 

(cfs) 

Proposed Flow Rate 

(cfs) 

Difference (cfs) 

AP-A 10.00 9.96 -0.04 

AP-B 9.89 9.84 -0.05 

AP-C 0.88 0.88 0.00 

 

Table 3 – 100-year Storm Event 

Summary of Existing and Proposed Flow Rates at the Analysis Points 

Analysis 

Point 

Existing Flow Rate 

(cfs) 

Proposed Flow Rate 

(cfs) 

Difference (cfs) 

AP-A 18.16 18.14 -0.02 

AP-B 17.92 17.82 -0.10 

AP-C 1.67 1.67 0.00 

6.2 Water Quality Controls 

There are no existing stormwater quality controls within the redevelopment area for this project. 

Although the project qualifies as a redevelopment project and standard practices would not be 

required, a combination of a reduction in impervious area resulting in a reduction in runoff, the 

use of multiple rain gardens, a green infrastructure practice, and alternative practices (approved 

manufactured treatment devices) are proposed to meet the water quality guidelines contained in 

the New York Stormwater Management Design Manual.   
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The water quality treatment volume is calculated using the following equation: 

 

  WQv = [(P) (Rv) (A)] / 12 

 

 Where: WQV = water quality volume (acre-feet) 

  P = 90% Rainfall Event Number (see Figure 7 in the 

Figures section of this report) 

  Rv = 0.05 + 0.009(I), where I is percent impervious 

coverage 

  A = site area in acres (contributing/redevelopment area) 

 

This redevelopment project will meet the required water quality treatment by using the equation: 

           

%WQv by Alternative Practice = (25 - (% IC + %WQv treatment by Standard Practice 

+ % runoff reduction)) x 3    

     

Where flow-based water quality measures are proposed such as a hydrodynamic separator, the 

WQv can be converted to a peak runoff rate using the methodology described in the New York 

Stormwater Management Manual.  Supporting calculations for water quality volume and water 

quality peak runoff rates are located in Appendix C. 

 

A state-approved alternative measure, a CDS unit, which is a hydrodynamic separator, will be 

used to treat the WQv by Alternative Practices percentage calculated from the equation above.  

The CDS unit will be located prior to one of the connection points to the North Midland Avenue 

drainage system.  Supporting documentation for the CDS units are located in Appendices C and 

D. 

 

Multiple rain gardens are proposed throughout the redevelopment area.  These green 

infrastructure practices provide water quality benefits for its contributing watershed areas.  

Supporting calculations for the rain gardens are located in Appendices C and E of this report. 

 

In addition to providing water quality measures, all new catch basin grates within the parking lot 

will be equipped with smaller openings on the curb pieces (eco “N” type) to prevent cans and 

plastic bottles from entering catch basins.  The iron curbs and grates also educate the public to 

the detriments of pollution with messages permanently cast into their surfaces stating, “DUMP 

NO WASTE DRAINS TO WATERWAYS.” 
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6.3 Runoff Reduction Volume 

Although encouraged, meeting the Runoff Reduction Volume (RRv) sizing criteria is not required 

for redevelopment projects.  However, impervious area will be reduced in proposed conditions, 

which will reduce the volume of runoff from the site. 

7.0 STORM SEWER COLLECTION SYSTEM DESIGN 

7.1 Design Criteria 

The on-site subsurface storm sewer collection system is designed to convey the 25-year storm 

event. 

7.2 Design Methodology 

The storm sewer system was analyzed using the rational method for estimating runoff for the 

25-year-design storms. The site was divided into sub-areas, each contributing runoff to an 

individual catch basin inlet or roof drain. Values for area, time of concentration, and runoff 

coefficient (c) were calculated for each contributing sub-area. 

 

Values of time of concentration were chosen based on land cover and slope of the flow path 

from the hydraulically most distant point in the sub-area to the appropriate inlet. The average 

runoff coefficient, which is the ratio of peak runoff rate to the average rainfall rate for the period 

known as the time of concentration, was chosen using the following values: 

 

Land Cover  Runoff Coefficient, c 

Grass/Landscaping  0.30 

Paved/Impervious  0.99 

 

Rainfall intensities were taken from the rainfall intensity data for New York (Figure 8 – Rainfall 

Intensity-Duration-Frequency Data).  Storm drainage pipes were then sized based on calculated 

flows using Manning’s Equation and were verified by solving for the hydraulic grade line.  

Supporting calculations for the stormwater conveyance system are located in Appendix F of this 

report. 

8.0 SOIL EROSION AND SEDIMENT CONTROL 

Erosion control protection measures to be installed during construction are located on drawings 

CE101 and CE501, included in the Drawings section of this report and are in accordance with the 

guidelines contained in the latest version of the New York State Standards and Specifications for 

Erosion and Sediment Control.  This plan represents a general overall erosion control protection 
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scheme.  Once detailed phasing documents are prepared, the erosion control measures will be 

phased to coincide with construction phasing and will be included in the future Stormwater 

Pollution Prevention Plan that will be developed for this project. Outlet protection for discharge 

pipes at rain gardens and erosion protection of sheet flow into rain gardens has been designed 

in accordance with the erosion control manual and is included in Appendix G of this report. 

9.0 REFERENCES 

Documents/Software: 

 

1) New York State Stormwater Management Design Manual, New York Department of 

Environmental Conservation, January 2015. 

 

2) Hydrology Studio. 

 

3) Stormwater Studio. 

 

4) Urban Hydrology for Small Watersheds, TR-55, United States Department of 

Agriculture, June 1986. 

 

5) New York State Standards and Specifications for Erosion and Sediment Control, New 

York State Department of Environmental Conservation, Division of Water, November 

2016. 
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10' MIN

VARIES

50' MIN

OR GREATER AS REQ'D

PUBLIC ROW

50'

 OR GREATER AS REQ'D

12'(MIN)

(SEE NOTE 4)

10'

(MIN)

10'

(MIN)

6"

MIN

ADAPTED FROM NEW YORK STATE STANDARDS AND SPECIFICATIONS

FOR EROSION AND SEDIMENT CONTROL

ADAPTED FROM NEW YORK STATE STANDARDS AND SPECIFICATIONS

FOR EROSION AND SEDIMENT CONTROL

ADAPTED FROM NEW YORK STATE STANDARDS AND SPECIFICATIONS

CONTRACTOR SHALL SUBMIT SHOP
DRAWINGS FOR ALL DETAILS TO THE

OWNER'S ENGINEER FOR REVIEW.

SECTION

PLAN

STRAW  WATTLE

MIN. 12" DIAMETER AND MIN.

WEIGHT OF 2.5 LB/ 1LF

AREA TO BE PROTECTED

WORK AREA

WORK AREA

AREA TO BE

PROTECTED

STRAW  WATTLE

MIN. 12" DIAMETER AND

MIN. WEIGHT OF 2.5 LB/ 1LF

WATER FLOW

Pavement or

Impervious Surface

CONCRETE BLOCKS OR SAND

BAGS SIZED AS NEEDED (10' O.C.)

CONCRETE BLOCKS OR SAND

BAGS SIZED AS NEEDED (10' O.C.)

REF.: FILTREXX
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2'-6"

18"

MAX.

6"

4'-0"

VARIABLE

2

COURSES

MIN.

6"

 12" MIN.

12" MIN.

12" MIN.

2
'
-
0

"
 
M

I
N

.

SECTION A-A

NOTE:

STEPS TO BE

FABRICATED FROM

COPOLYMER

POLYPROPYLENE

PLASTIC

PAVED AREA
UNPAVED AREA

TRENCH LIMIT

SELECT FILL

(SEE NOTE 1)

1'-0"

SAND

(SEE NOTE 1)

6"

DIA.

CATCH BASIN
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APPENDIX A 

 

EXISTING WATERSHED ANALYSIS  



 

 

CN AND Tc SHEETS  



Project By VP 3/17/2020

Location LM 3/17/2020

Circle one: Present Developed

1. Runoff Curve Number (CN)

Product

of

CN x area

x acres

mi
2

%

98 167.58

1) Use only one CN source per line

167.58

167.58

1.71

98
total area

Totals = 1.71

CN (weighted) =
total product

= = 98.00 Use CN =

F
i
g
u
r
e
 
2
-
3

F
i
g
u
r
e
 
2
-
4

group

unconnected/connected impervious

area ratio)

Impervious 1.71

CN 
1

Area

and (cover type, treatment, and

hydrologic hydrologic condition;

T
a
b
l
e
 
2
-
2

percent impervious;

(Appendix A)

Soil Name Cover description

Nyack Hospital - Parking Structure Date

Nyack, New York Checked Date

Existing Watershed - A (Impervious)



Project By VP Date

Location Checked LM Date

Circle One: Present Developed

Circle One: Tc Tt through subarea

NOTES: Space for as many as two segments per flow type can be used for each

worksheet.

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to Tc Only) Segment ID 

1. Surface description (table 3-1)

2. Manning's roughness coeff., n (table 3-1)

3. Flow Length, L (total L < 150 ft) ft 

4. Two-yr 24-hr rainfall, P2 in 

5. Land slope, s ft/ft 

Shallow concentrated flow Segment ID 

7. Surface description (paved or unpaved)

8. Flow length, L ft 

9. Watercourse slope, s ft/ft 

10. Average velocity, V (figure 3-1) ft/s 

Channel flow Segment ID 

D-E

(18" CMP)

12. Cross sectional flow area, a ft
2  

1.77

a
pw

15. Channel slope, s ft/ft 0.035

16. Manning's roughness coeff., n  0.024

18. Flow length, L ft 84

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, 19) hr 0.047

Minutes 2.84

Say 6 Minutes

NYACK HOSPITAL - PARKING STRUCTURE

VILLAGE OF NYACK, NY

WATERSHED A - IMPERVIOUS

3/17/2020

3/17/2020

A-B

ASPHALT

0.011

100

3.41

0.065

6. Tt =
Compute Tt hr 0.012

+ =
0.0120.007(nL)

0.8

P2
0.5

s
0.4

-

0

0

0

Compute Tt hr 0.000
+ =

0.000
11. Tt =

L

3600 V

B-C

( 10" PIPE)
C-D

(18" RCP)

0.55 1.77

13. Wetted perimeter, pw ft 2.60 4.71

17.
V = 1.49 r

2/3
 s

1/2

Compute V ft/s 

14. Hydraulic radius, r
r =

Compute r ft 

19.
Tt =

L
Compute Tt hr 

0.38

0.008 0.018

0.011 0.013

=
0.0353600 V

4.30 8.01n

252 433

6.05

0.38

4.71

0.0040.016
+

0.015

0.21



Project By VP 3/17/2020

Location LM 3/17/2020

Circle one: Present Developed

1. Runoff Curve Number (CN)

Product

of

CN x area

x acres

mi
2

%

86 24.08

1) Use only one CN source per line

24.08

24.08

0.28

86
total area

Totals = 0.28

CN (weighted) =
total product

= = 86.00 Use CN =

F
i
g
u
r
e
 
2
-
3

F
i
g
u
r
e
 
2
-
4

group

unconnected/connected impervious

area ratio)

Soil Name Cover description

C Open Space (good) 0.28

CN 
1

Area

and (cover type, treatment, and

hydrologic hydrologic condition;

T
a
b
l
e
 
2
-
2

percent impervious;

(Appendix A)

Nyack Hospital - Parking Structure Date

Nyack, New York Checked Date

Existing Watershed - A (Pervious)



Project By VP Date

Location Checked LM Date

Circle One: Present Developed

Circle One: Tc Tt through subarea

NOTES: Space for as many as two segments per flow type can be used for each

worksheet.

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to Tc Only) Segment ID 

1. Surface description (table 3-1)

2. Manning's roughness coeff., n (table 3-1)

3. Flow Length, L (total L < 150 ft) ft 

4. Two-yr 24-hr rainfall, P2 in 

5. Land slope, s ft/ft 

Shallow concentrated flow Segment ID 

7. Surface description (paved or unpaved)

8. Flow length, L ft 

9. Watercourse slope, s ft/ft 

10. Average velocity, V (figure 3-1) ft/s 

Channel flow Segment ID 

D'-E'

(18" CMP)

12. Cross sectional flow area, a ft
2  

1.77

a
pw

15. Channel slope, s ft/ft 0.035

16. Manning's roughness coeff., n  0.024

18. Flow length, L ft 84

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, 19) hr 0.107

Minutes 6

Say 6 Minutes

NYACK HOSPITAL - PARKING STRUCTURE

VILLAGE OF NYACK, NY

WATERSHED A - PERVIOUS

3/17/2020

3/17/2020

A'-B'

GRASS

0.240

63

3.41

0.103

6. Tt =
Compute Tt hr 0.083

+ =
0.0830.007(nL)

0.8

P2
0.5

s
0.4

Compute Tt hr
+ =

0.000
11. Tt =

L

3600 V

B'-C'

( 8" CMP)
C'-D'

(18" RCP)

0.35 1.77

13. Wetted perimeter, pw ft 2.10 4.71 4.71

14. Hydraulic radius, r
r =

Compute r ft 0.17 0.38 0.38

0.02 0.018

0.024 0.013

17.
V = 1.49 r

2/3
 s

1/2

Compute V ft/s 2.66

+
0.01519.

Tt =
L

Compute Tt hr 0.004
=

0.024

8.01 6.05n

50 433

3600 V 0.005



Project By VP 3/17/2020

Location LM 3/17/2020

Circle one: Present Developed

1. Runoff Curve Number (CN)

Product

of

CN x area

x acres

mi
2

%

98 172.48

1) Use only one CN source per line

172.48

172.48

1.76

98
total area

Totals = 1.76

CN (weighted) =
total product

= = 98.00 Use CN =

F
i
g
u
r
e
 
2
-
3

F
i
g
u
r
e
 
2
-
4

group

unconnected/connected impervious

area ratio)

Soil Name Cover description

Impervious 1.76

CN 
1

Area

and (cover type, treatment, and

hydrologic hydrologic condition;

T
a
b
l
e
 
2
-
2

percent impervious;

(Appendix A)

Nyack Hospital - Parking Structure Date

Nyack, New York Checked Date

Existing Watershed - B (Impervious)



Project By VP Date

Location Checked LM Date

Circle One: Present Developed

Circle One: Tc Tt through subarea

NOTES: Space for as many as two segments per flow type can be used for each

worksheet.

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to Tc Only) Segment ID 

1. Surface description (table 3-1)

2. Manning's roughness coeff., n (table 3-1)

3. Flow Length, L (total L < 150 ft) ft 

4. Two-yr 24-hr rainfall, P2 in 

5. Land slope, s ft/ft 

Shallow concentrated flow Segment ID 

7. Surface description (paved or unpaved)

8. Flow length, L ft 

9. Watercourse slope, s ft/ft 

10. Average velocity, V (figure 3-1) ft/s 

Channel flow Segment ID 

12. Cross sectional flow area, a ft
2  

a
pw

15. Channel slope, s ft/ft 

16. Manning's roughness coeff., n  

18. Flow length, L ft 

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, 19) hr 0.044

Minutes 2.63

Say 6 Minutes

NYACK HOSPITAL - PARKING STRUCTURE 3/17/2020

VILLAGE OF NYACK, NY 3/17/2020

WATERSHED B - IMPERVIOUS

A-B

ROOF

0.011

70

3.41

0.010

6. Tt =
Compute Tt hr 0.019

+ =
0.0190.007(nL)

0.8

P2
0.5

s
0.4

Compute Tt hr
+ =

0.000
11. Tt =

L

3600 V

B-C

( 8" PIPE)
C-D

(15" RCP)

0.35 1.23

13. Wetted perimeter, pw ft 2.10 3.93

14. Hydraulic radius, r
r =

Compute r ft 0.17 0.31

0.01 0.01

0.011 0.013

17.
V = 1.49 r

2/3
 s

1/2

Compute V ft/s 4.10

+
0.02119.

Tt =
L

Compute Tt hr 
=

0.024

5.28n

57 392

3600 V 0.004



Project By VP 3/17/2020

Location LM 3/17/2020

Circle one: Present Developed

1. Runoff Curve Number (CN)

Product

of

CN x area

x acres

mi
2

%

86 25.80

1) Use only one CN source per line

25.80

25.80

0.30

86
total area

Totals = 0.30

CN (weighted) =
total product

= = 86.00 Use CN =

F
i
g
u
r
e
 
2
-
3

F
i
g
u
r
e
 
2
-
4

group

unconnected/connected impervious

area ratio)

Soil Name Cover description

C Open Space (good) 0.30

CN 
1

Area

and (cover type, treatment, and

hydrologic hydrologic condition;

T
a
b
l
e
 
2
-
2

percent impervious;

(Appendix A)

Nyack Hospital - Parking Structure Date

Nyack, New York Checked Date

Existing Watershed - B (Pervious)



Project By VP Date

Location Checked LM Date

Circle One: Present Developed

Circle One: Tc Tt through subarea

NOTES: Space for as many as two segments per flow type can be used for each

worksheet.

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to Tc Only) Segment ID 

1. Surface description (table 3-1)

2. Manning's roughness coeff., n (table 3-1)

3. Flow Length, L (total L < 150 ft) ft 

4. Two-yr 24-hr rainfall, P2 in 

5. Land slope, s ft/ft 

Shallow concentrated flow Segment ID 

7. Surface description (paved or unpaved)

8. Flow length, L ft 

9. Watercourse slope, s ft/ft 

10. Average velocity, V (figure 3-1) ft/s 

Channel flow Segment ID 

12. Cross sectional flow area, a ft
2  

a
pw

15. Channel slope, s ft/ft 

16. Manning's roughness coeff., n  

18. Flow length, L ft 

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, 19) hr 0.196

Minutes 12

Say 12 Minutes

NYACK HOSPITAL - PARKING STRUCTURE 3/17/2020

VILLAGE OF NYACK, NY 3/17/2020

WATERSHED B - PERVIOUS

A'-B'

GRASS

0.240

100

3.41

0.050

6. Tt =
Compute Tt hr 0.160

+ =
0.1600.007(nL)

0.8

P2
0.5

s
0.4

B'-C' C'-D'

UNPAVED PAVED

107 159

0.033 0.027

3 3.33

Compute Tt hr 0.010
+

0.013
=

0.023
11. Tt =

L

3600 V

D'-E'

(15" RCP)

1.23

13. Wetted perimeter, pw ft 3.93

14. Hydraulic radius, r
r =

Compute r ft 0.31

0.01

0.013

17.
V = 1.49 r

2/3
 s

1/2

Compute V ft/s 5.28

+
19.

Tt =
L

Compute Tt hr 
=

0.013

n

252

3600 V 0.013



Project By VP 3/17/2020

Location LM 3/17/2020

Circle one: Present Developed

1. Runoff Curve Number (CN)

Product

of

CN x area

x acres

mi
2

%

98 7.84

1) Use only one CN source per line

7.84

7.84

0.08

98
total area

Totals = 0.08

CN (weighted) =
total product

= = 98.00 Use CN =

F
i
g
u
r
e
 
2
-
3

F
i
g
u
r
e
 
2
-
4

group

unconnected/connected impervious

area ratio)

Soil Name Cover description

Impervious 0.08

CN 
1

Area

and (cover type, treatment, and

hydrologic hydrologic condition;

T
a
b
l
e
 
2
-
2

percent impervious;

(Appendix A)

Nyack Hospital - Parking Structure Date

Nyack, New York Checked Date

Existing Watershed - C (Impervious)



Project By VP Date

Location Checked LM Date

Circle One: Present Developed

Circle One: Tc Tt through subarea

NOTES: Space for as many as two segments per flow type can be used for each

worksheet.

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to Tc Only) Segment ID 

1. Surface description (table 3-1)

2. Manning's roughness coeff., n (table 3-1)

3. Flow Length, L (total L < 150 ft) ft 

4. Two-yr 24-hr rainfall, P2 in 

5. Land slope, s ft/ft 

Shallow concentrated flow Segment ID 

7. Surface description (paved or unpaved)

8. Flow length, L ft 

9. Watercourse slope, s ft/ft 

10. Average velocity, V (figure 3-1) ft/s 

Channel flow Segment ID 

12. Cross sectional flow area, a ft
2  

a
pw

15. Channel slope, s ft/ft 

16. Manning's roughness coeff., n  

18. Flow length, L ft 

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, 19) hr 0.014

Minutes 0.83

Say 6 Minutes

NYACK HOSPITAL - PARKING STRUCTURE 3/17/2020

VILLAGE OF NYACK, NY 3/17/2020

WATERSHED C - IMPERVIOUS

A-B

ASPHALT

0.011

100

3.41

0.068

6. Tt =
Compute Tt hr 0.012

+ =
0.0120.007(nL)

0.8

P2
0.5

s
0.4

B-C

PAVED

34

0.07

5.1

Compute Tt hr 0.002
+ =

0.002
11. Tt =

L

3600 V

13. Wetted perimeter, pw ft 

14. Hydraulic radius, r
r =

Compute r ft 

17.
V = 1.49 r

2/3
 s

1/2

Compute V ft/s 

+
19.

Tt =
L

Compute Tt hr 
=

0.000

n

3600 V



Project By VP 3/17/2020

Location LM 3/17/2020

Circle one: Present Developed

1. Runoff Curve Number (CN)

Product

of

CN x area

x acres

mi
2

%

86 9.46

1) Use only one CN source per line

9.46

9.46

0.11

86
total area

Totals = 0.11

CN (weighted) =
total product

= = 86.00 Use CN =

F
i
g
u
r
e
 
2
-
3

F
i
g
u
r
e
 
2
-
4

group

unconnected/connected impervious

area ratio)

Soil Name Cover description

C Open Space (good) 0.11

CN 
1

Area

and (cover type, treatment, and

hydrologic hydrologic condition;

T
a
b
l
e
 
2
-
2

percent impervious;

(Appendix A)

Nyack Hospital - Parking Structure Date

Nyack, New York Checked Date

Existing Watershed - C (Pervious)



Project By VP Date

Location Checked LM Date

Circle One: Present Developed

Circle One: Tc Tt through subarea

NOTES: Space for as many as two segments per flow type can be used for each

worksheet.

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to Tc Only) Segment ID 

1. Surface description (table 3-1)

2. Manning's roughness coeff., n (table 3-1)

3. Flow Length, L (total L < 150 ft) ft 

4. Two-yr 24-hr rainfall, P2 in 

5. Land slope, s ft/ft 

Shallow concentrated flow Segment ID 

7. Surface description (paved or unpaved)

8. Flow length, L ft 

9. Watercourse slope, s ft/ft 

10. Average velocity, V (figure 3-1) ft/s 

Channel flow Segment ID 

12. Cross sectional flow area, a ft
2  

a
pw

15. Channel slope, s ft/ft 

16. Manning's roughness coeff., n  

18. Flow length, L ft 

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, 19) hr 0.073

Minutes 4

Say 6 Minutes

NYACK HOSPITAL - PARKING STRUCTURE 3/17/2020

VILLAGE OF NYACK, NY 3/17/2020

WATERSHED C - PERVIOUS

A'-B'

GRASS

0.240

53

3.41

0.100

6. Tt =
Compute Tt hr 0.073

+ =
0.0730.007(nL)

0.8

P2
0.5

s
0.4

Compute Tt hr
+ =

0.000
11. Tt =

L

3600 V

13. Wetted perimeter, pw ft 

14. Hydraulic radius, r
r =

Compute r ft 

17.
V = 1.49 r

2/3
 s

1/2

Compute V ft/s 

+
19.

Tt =
L

Compute Tt hr 
=

0.000

n

3600 V
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Basin Model
Project Name: NYACK HOSPITAL

Hydrology Studio v 3.0.0.14 03-17-2020

1



Hydrograph 1-yr Summary
Project Name: NYACK HOSPITAL

Hydrology Studio v 3.0.0.14
03-17-2020

Hyd.

No.

Hydrograph

Type

Hydrograph

Name

Peak

Flow

(cfs)

Time to

Peak

(hrs)

Hydrograph

Volume

(cuft)

Inflow

Hyd(s)

Maximum

Elevation

(ft)

Maximum

Storage

(cuft)

1 NRCS Runoff WSHD-A (IMP) 4.773 12.07 16,382 ----

2 NRCS Runoff WSHD-A (PERV) 0.505 12.08 1,556 ----

3 Junction WSHD-A 5.274 12.07 17,938 1, 2

5 NRCS Runoff WSHD-B (IMP) 4.912 12.07 16,861 ----

6 NRCS Runoff WSHD-B (PERV) 0.423 12.15 1,591 ----

7 Junction WSHD-B 5.248 12.07 18,452 5, 6

9 NRCS Runoff WSHD-C (IMP) 0.223 12.07 766 ----

10 NRCS Runoff WSHD-C (PERV) 0.198 12.08 611 ----

11 Junction WSHD-C 0.420 12.07 1,378 9, 10

2



Hydrograph Report
Project Name: NYACK HOSPITAL

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-A (IMP) Hyd. No. 1

Hydrograph Type = NRCS Runoff Peak Flow = 4.773 cfs

Storm Frequency = 1-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Runoff Volume = 16,382 cuft

Drainage Area = 1.71 ac Curve Number = 98

Tc Method = User Time of Conc. (Tc) = 6.0 min

Total Rainfall = 2.79 in Design Storm = Type III

Storm Duration = 24 hrs Shape Factor = 484

Time (hrs)

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
0
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3

4

5

Qp = 4.77 cfs
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Hydrograph Report
Project Name: NYACK HOSPITAL

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-A (PERV) Hyd. No. 2

Hydrograph Type = NRCS Runoff Peak Flow = 0.505 cfs

Storm Frequency = 1-yr Time to Peak = 12.08 hrs

Time Interval = 1 min Runoff Volume = 1,556 cuft

Drainage Area = 0.28 ac Curve Number = 86

Tc Method = User Time of Conc. (Tc) = 6.0 min

Total Rainfall = 2.79 in Design Storm = Type III

Storm Duration = 24 hrs Shape Factor = 484

Time (hrs)
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1

Qp = 0.51 cfs
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Hydrograph Report
Project Name: NYACK HOSPITAL

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-A Hyd. No. 3

Hydrograph Type = Junction Peak Flow = 5.274 cfs

Storm Frequency = 1-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Hydrograph Volume = 17,938 cuft

Inflow Hydrographs = 1, 2 Total Contrib. Area = 1.99 ac

WSHD-A (IMP) WSHD-A (PERV) WSHD-A

Time (hrs)

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
0
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6

Qp = 5.27 cfs
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Hydrograph Report
Project Name: NYACK HOSPITAL

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-B (IMP) Hyd. No. 5

Hydrograph Type = NRCS Runoff Peak Flow = 4.912 cfs

Storm Frequency = 1-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Runoff Volume = 16,861 cuft

Drainage Area = 1.76 ac Curve Number = 98

Tc Method = User Time of Conc. (Tc) = 6.0 min

Total Rainfall = 2.79 in Design Storm = Type III

Storm Duration = 24 hrs Shape Factor = 484

Time (hrs)

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
0

1

2

3

4

5

Qp = 4.91 cfs
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Hydrograph Report
Project Name: NYACK HOSPITAL

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-B (PERV) Hyd. No. 6

Hydrograph Type = NRCS Runoff Peak Flow = 0.423 cfs

Storm Frequency = 1-yr Time to Peak = 12.15 hrs

Time Interval = 1 min Runoff Volume = 1,591 cuft

Drainage Area = 0.3 ac Curve Number = 86

Tc Method = User Time of Conc. (Tc) = 12.0 min

Total Rainfall = 2.79 in Design Storm = Type III

Storm Duration = 24 hrs Shape Factor = 484

Time (hrs)
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Qp = 0.42 cfs

7



Hydrograph Report
Project Name: NYACK HOSPITAL

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-B Hyd. No. 7

Hydrograph Type = Junction Peak Flow = 5.248 cfs

Storm Frequency = 1-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Hydrograph Volume = 18,452 cuft

Inflow Hydrographs = 5, 6 Total Contrib. Area = 2.06 ac

WSHD-B (IMP) WSHD-B (PERV) WSHD-B

Time (hrs)
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Qp = 5.25 cfs
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Hydrograph Report
Project Name: NYACK HOSPITAL

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-C (IMP) Hyd. No. 9

Hydrograph Type = NRCS Runoff Peak Flow = 0.223 cfs

Storm Frequency = 1-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Runoff Volume = 766 cuft

Drainage Area = 0.08 ac Curve Number = 98

Tc Method = User Time of Conc. (Tc) = 6.0 min

Total Rainfall = 2.79 in Design Storm = Type III

Storm Duration = 24 hrs Shape Factor = 484

Time (hrs)
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Hydrograph Report
Project Name: NYACK HOSPITAL

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-C (PERV) Hyd. No. 10

Hydrograph Type = NRCS Runoff Peak Flow = 0.198 cfs

Storm Frequency = 1-yr Time to Peak = 12.08 hrs

Time Interval = 1 min Runoff Volume = 611 cuft

Drainage Area = 0.11 ac Curve Number = 86

Tc Method = User Time of Conc. (Tc) = 6.0 min

Total Rainfall = 2.79 in Design Storm = Type III

Storm Duration = 24 hrs Shape Factor = 484

Time (hrs)
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Hydrograph Report
Project Name: NYACK HOSPITAL

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-C Hyd. No. 11

Hydrograph Type = Junction Peak Flow = 0.420 cfs

Storm Frequency = 1-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Hydrograph Volume = 1,378 cuft

Inflow Hydrographs = 9, 10 Total Contrib. Area = 0.19 ac

WSHD-C (IMP) WSHD-C (PERV) WSHD-C

Time (hrs)
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Hydrograph 10-yr Summary
Project Name: NYACK HOSPITAL

Hydrology Studio v 3.0.0.14
03-17-2020

Hyd.

No.

Hydrograph

Type

Hydrograph

Name

Peak

Flow

(cfs)

Time to

Peak

(hrs)

Hydrograph

Volume

(cuft)

Inflow

Hyd(s)

Maximum

Elevation

(ft)

Maximum

Storage

(cuft)

1 NRCS Runoff WSHD-A (IMP) 8.812 12.07 31,066 ----

2 NRCS Runoff WSHD-A (PERV) 1.186 12.07 3,722 ----

3 Junction WSHD-A 9.998 12.07 34,788 1, 2

5 NRCS Runoff WSHD-B (IMP) 9.069 12.07 31,974 ----

6 NRCS Runoff WSHD-B (PERV) 0.998 12.15 3,807 ----

7 Junction WSHD-B 9.889 12.07 35,781 5, 6

9 NRCS Runoff WSHD-C (IMP) 0.412 12.07 1,453 ----

10 NRCS Runoff WSHD-C (PERV) 0.466 12.07 1,462 ----

11 Junction WSHD-C 0.878 12.07 2,916 9, 10
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Hydrograph Report
Project Name: NYACK HOSPITAL

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-A (IMP) Hyd. No. 1

Hydrograph Type = NRCS Runoff Peak Flow = 8.812 cfs

Storm Frequency = 10-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Runoff Volume = 31,066 cuft

Drainage Area = 1.71 ac Curve Number = 98

Tc Method = User Time of Conc. (Tc) = 6.0 min

Total Rainfall = 5.09 in Design Storm = Type III

Storm Duration = 24 hrs Shape Factor = 484

Time (hrs)
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Hydrograph Report
Project Name: NYACK HOSPITAL

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-A (PERV) Hyd. No. 2

Hydrograph Type = NRCS Runoff Peak Flow = 1.186 cfs

Storm Frequency = 10-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Runoff Volume = 3,722 cuft

Drainage Area = 0.28 ac Curve Number = 86

Tc Method = User Time of Conc. (Tc) = 6.0 min

Total Rainfall = 5.09 in Design Storm = Type III

Storm Duration = 24 hrs Shape Factor = 484

Time (hrs)
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Hydrograph Report
Project Name: NYACK HOSPITAL

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-A Hyd. No. 3

Hydrograph Type = Junction Peak Flow = 9.998 cfs

Storm Frequency = 10-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Hydrograph Volume = 34,788 cuft

Inflow Hydrographs = 1, 2 Total Contrib. Area = 1.99 ac

WSHD-A (IMP) WSHD-A (PERV) WSHD-A
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Hydrograph Report
Project Name: NYACK HOSPITAL

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-B (IMP) Hyd. No. 5

Hydrograph Type = NRCS Runoff Peak Flow = 9.069 cfs

Storm Frequency = 10-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Runoff Volume = 31,974 cuft

Drainage Area = 1.76 ac Curve Number = 98

Tc Method = User Time of Conc. (Tc) = 6.0 min

Total Rainfall = 5.09 in Design Storm = Type III

Storm Duration = 24 hrs Shape Factor = 484

Time (hrs)
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Hydrograph Report
Project Name: NYACK HOSPITAL

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-B (PERV) Hyd. No. 6

Hydrograph Type = NRCS Runoff Peak Flow = 0.998 cfs

Storm Frequency = 10-yr Time to Peak = 12.15 hrs

Time Interval = 1 min Runoff Volume = 3,807 cuft

Drainage Area = 0.3 ac Curve Number = 86

Tc Method = User Time of Conc. (Tc) = 12.0 min

Total Rainfall = 5.09 in Design Storm = Type III

Storm Duration = 24 hrs Shape Factor = 484

Time (hrs)
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Hydrograph Report
Project Name: NYACK HOSPITAL

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-B Hyd. No. 7

Hydrograph Type = Junction Peak Flow = 9.889 cfs

Storm Frequency = 10-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Hydrograph Volume = 35,781 cuft

Inflow Hydrographs = 5, 6 Total Contrib. Area = 2.06 ac

WSHD-B (IMP) WSHD-B (PERV) WSHD-B

Time (hrs)
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Hydrograph Report
Project Name: NYACK HOSPITAL

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-C (IMP) Hyd. No. 9

Hydrograph Type = NRCS Runoff Peak Flow = 0.412 cfs

Storm Frequency = 10-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Runoff Volume = 1,453 cuft

Drainage Area = 0.08 ac Curve Number = 98

Tc Method = User Time of Conc. (Tc) = 6.0 min

Total Rainfall = 5.09 in Design Storm = Type III

Storm Duration = 24 hrs Shape Factor = 484
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Hydrograph Report
Project Name: NYACK HOSPITAL

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-C (PERV) Hyd. No. 10

Hydrograph Type = NRCS Runoff Peak Flow = 0.466 cfs

Storm Frequency = 10-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Runoff Volume = 1,462 cuft

Drainage Area = 0.11 ac Curve Number = 86

Tc Method = User Time of Conc. (Tc) = 6.0 min

Total Rainfall = 5.09 in Design Storm = Type III

Storm Duration = 24 hrs Shape Factor = 484
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Hydrograph Report
Project Name: NYACK HOSPITAL

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-C Hyd. No. 11

Hydrograph Type = Junction Peak Flow = 0.878 cfs

Storm Frequency = 10-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Hydrograph Volume = 2,916 cuft

Inflow Hydrographs = 9, 10 Total Contrib. Area = 0.19 ac

WSHD-C (IMP) WSHD-C (PERV) WSHD-C
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Hydrograph 100-yr Summary
Project Name: NYACK HOSPITAL

Hydrology Studio v 3.0.0.14
03-17-2020

Hyd.

No.

Hydrograph

Type

Hydrograph

Name

Peak

Flow

(cfs)

Time to

Peak

(hrs)

Hydrograph

Volume

(cuft)

Inflow

Hyd(s)

Maximum

Elevation

(ft)

Maximum

Storage

(cuft)

1 NRCS Runoff WSHD-A (IMP) 15.78 12.07 56,585 ----

2 NRCS Runoff WSHD-A (PERV) 2.383 12.07 7,737 ----

3 Junction WSHD-A 18.16 12.07 64,322 1, 2

5 NRCS Runoff WSHD-B (IMP) 16.24 12.07 58,239 ----

6 NRCS Runoff WSHD-B (PERV) 2.003 12.15 7,913 ----

7 Junction WSHD-B 17.92 12.07 66,152 5, 6

9 NRCS Runoff WSHD-C (IMP) 0.738 12.07 2,647 ----

10 NRCS Runoff WSHD-C (PERV) 0.936 12.07 3,040 ----

11 Junction WSHD-C 1.674 12.07 5,687 9, 10
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Hydrograph Report
Project Name: NYACK HOSPITAL

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-A (IMP) Hyd. No. 1

Hydrograph Type = NRCS Runoff Peak Flow = 15.78 cfs

Storm Frequency = 100-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Runoff Volume = 56,585 cuft

Drainage Area = 1.71 ac Curve Number = 98

Tc Method = User Time of Conc. (Tc) = 6.0 min

Total Rainfall = 9.08 in Design Storm = Type III

Storm Duration = 24 hrs Shape Factor = 484
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Hydrograph Report
Project Name: NYACK HOSPITAL

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-A (PERV) Hyd. No. 2

Hydrograph Type = NRCS Runoff Peak Flow = 2.383 cfs

Storm Frequency = 100-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Runoff Volume = 7,737 cuft

Drainage Area = 0.28 ac Curve Number = 86

Tc Method = User Time of Conc. (Tc) = 6.0 min

Total Rainfall = 9.08 in Design Storm = Type III

Storm Duration = 24 hrs Shape Factor = 484

Time (hrs)
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Hydrograph Report
Project Name: NYACK HOSPITAL

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-A Hyd. No. 3

Hydrograph Type = Junction Peak Flow = 18.16 cfs

Storm Frequency = 100-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Hydrograph Volume = 64,322 cuft

Inflow Hydrographs = 1, 2 Total Contrib. Area = 1.99 ac

WSHD-A (IMP) WSHD-A (PERV) WSHD-A

Time (hrs)
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Qp = 18.16 cfs
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Hydrograph Report
Project Name: NYACK HOSPITAL

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-B (IMP) Hyd. No. 5

Hydrograph Type = NRCS Runoff Peak Flow = 16.24 cfs

Storm Frequency = 100-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Runoff Volume = 58,239 cuft

Drainage Area = 1.76 ac Curve Number = 98

Tc Method = User Time of Conc. (Tc) = 6.0 min

Total Rainfall = 9.08 in Design Storm = Type III

Storm Duration = 24 hrs Shape Factor = 484

Time (hrs)
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Qp = 16.24 cfs
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Hydrograph Report
Project Name: NYACK HOSPITAL

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-B (PERV) Hyd. No. 6

Hydrograph Type = NRCS Runoff Peak Flow = 2.003 cfs

Storm Frequency = 100-yr Time to Peak = 12.15 hrs

Time Interval = 1 min Runoff Volume = 7,913 cuft

Drainage Area = 0.3 ac Curve Number = 86

Tc Method = User Time of Conc. (Tc) = 12.0 min

Total Rainfall = 9.08 in Design Storm = Type III

Storm Duration = 24 hrs Shape Factor = 484

Time (hrs)

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
0

1

2

3

Qp = 2.00 cfs
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Hydrograph Report
Project Name: NYACK HOSPITAL

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-B Hyd. No. 7

Hydrograph Type = Junction Peak Flow = 17.92 cfs

Storm Frequency = 100-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Hydrograph Volume = 66,152 cuft

Inflow Hydrographs = 5, 6 Total Contrib. Area = 2.06 ac

WSHD-B (IMP) WSHD-B (PERV) WSHD-B

Time (hrs)
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20

Qp = 17.92 cfs
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Hydrograph Report
Project Name: NYACK HOSPITAL

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-C (IMP) Hyd. No. 9

Hydrograph Type = NRCS Runoff Peak Flow = 0.738 cfs

Storm Frequency = 100-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Runoff Volume = 2,647 cuft

Drainage Area = 0.08 ac Curve Number = 98

Tc Method = User Time of Conc. (Tc) = 6.0 min

Total Rainfall = 9.08 in Design Storm = Type III

Storm Duration = 24 hrs Shape Factor = 484

Time (hrs)
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1

Qp = 0.74 cfs
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Hydrograph Report
Project Name: NYACK HOSPITAL

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-C (PERV) Hyd. No. 10

Hydrograph Type = NRCS Runoff Peak Flow = 0.936 cfs

Storm Frequency = 100-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Runoff Volume = 3,040 cuft

Drainage Area = 0.11 ac Curve Number = 86

Tc Method = User Time of Conc. (Tc) = 6.0 min

Total Rainfall = 9.08 in Design Storm = Type III

Storm Duration = 24 hrs Shape Factor = 484

Time (hrs)
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1

Qp = 0.94 cfs
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Hydrograph Report
Project Name: NYACK HOSPITAL

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-C Hyd. No. 11

Hydrograph Type = Junction Peak Flow = 1.674 cfs

Storm Frequency = 100-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Hydrograph Volume = 5,687 cuft

Inflow Hydrographs = 9, 10 Total Contrib. Area = 0.19 ac

WSHD-C (IMP) WSHD-C (PERV) WSHD-C

Time (hrs)
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Qp = 1.67 cfs
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PROPOSED WATERSHED ANALYSIS  



 

 

CN AND Tc SHEETS  



Project By VP 3/17/2020

Location LM 3/17/2020

Circle one: Present Developed

1. Runoff Curve Number (CN)

Product

of

CN x area

x acres

mi
2

%

98 163.66

1) Use only one CN source per line

163.66

163.66

1.67

percent impervious;

(Appendix A)

Soil Name Cover description

Nyack Hospital - Parking Structure Date

Nyack, New York Checked Date

Proposed Watershed - A (Impervious)

Impervious 1.67

CN 
1

Area

and (cover type, treatment, and

hydrologic hydrologic condition;

T
a
b
l
e
 
2
-
2

F
i
g
u
r
e
 
2
-
3

F
i
g
u
r
e
 
2
-
4

group

unconnected/connected impervious

area ratio)

98
total area

Totals = 1.67

CN (weighted) =
total product

= = 98.00 Use CN =



Project By VP Date

Location Checked LM Date

Circle One: Present Developed

Circle One: Tc Tt through subarea

NOTES: Space for as many as two segments per flow type can be used for each

worksheet.

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to Tc Only) Segment ID 

1. Surface description (table 3-1)

2. Manning's roughness coeff., n (table 3-1)

3. Flow Length, L (total L < 150 ft) ft 

4. Two-yr 24-hr rainfall, P2 in 

5. Land slope, s ft/ft 

Shallow concentrated flow Segment ID 

7. Surface description (paved or unpaved)

8. Flow length, L ft 

9. Watercourse slope, s ft/ft 

10. Average velocity, V (figure 3-1) ft/s 

Channel flow Segment ID 

D-E

(24" HDPE)

12. Cross sectional flow area, a ft
2  

3.41

a
pw

15. Channel slope, s ft/ft 0.01

16. Manning's roughness coeff., n  0.011

18. Flow length, L ft 143

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, 19) hr 0.048

Minutes 2.86

Say 6 Minutes

NYACK HOSPITAL - PARKING STRUCTURE

VILLAGE OF NYACK, NY

WATERSHED A - IMPERVIOUS

3/17/2020

3/17/2020

A-B

ASPHALT

0.011

100

3.41

0.065

6. Tt =
Compute Tt hr 0.012

+ =
0.0120.007(nL)

0.8

P2
0.5

s
0.4

-

0

0

0

Compute Tt hr 0.000
+ =

0.000
11. Tt =

L

3600 V

B-C

( 10" PIPE)
C-D

(18" HDPE)

0.55 1.77

13. Wetted perimeter, pw ft 2.60 4.71

17.
V = 1.49 r

2/3
 s

1/2

Compute V ft/s 

14. Hydraulic radius, r
r =

Compute r ft 

19.
Tt =

L
Compute Tt hr 

0.38

0.008 0.012

0.011 0.011

=
0.0353600 V

4.30 7.73n

252 409

9.00

0.54

6.3

0.0040.016
+

0.015

0.21



Project By VP 3/17/2020

Location LM 3/17/2020

Circle one: Present Developed

1. Runoff Curve Number (CN)

Product

of

CN x area

x acres

mi
2

%

86 27.52

1) Use only one CN source per line

27.52

27.52

0.32

Nyack Hospital - Parking Structure Date

Nyack, New York Checked Date

Proposed Watershed - A (Pervious)

and (cover type, treatment, and

hydrologic hydrologic condition;

T
a
b
l
e
 
2
-
2

percent impervious;

(Appendix A)

Soil Name Cover description

C Open Space (good) 0.32

CN 
1

Area

F
i
g
u
r
e
 
2
-
3

F
i
g
u
r
e
 
2
-
4

group

unconnected/connected impervious

area ratio)

86
total area

Totals = 0.32

CN (weighted) =
total product

= = 86.00 Use CN =



Project By VP Date

Location Checked LM Date

Circle One: Present Developed

Circle One: Tc Tt through subarea

NOTES: Space for as many as two segments per flow type can be used for each

worksheet.

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to Tc Only) Segment ID 

1. Surface description (table 3-1)

2. Manning's roughness coeff., n (table 3-1)

3. Flow Length, L (total L < 150 ft) ft 

4. Two-yr 24-hr rainfall, P2 in 

5. Land slope, s ft/ft 

Shallow concentrated flow Segment ID 

7. Surface description (paved or unpaved)

8. Flow length, L ft 

9. Watercourse slope, s ft/ft 

10. Average velocity, V (figure 3-1) ft/s 

Channel flow Segment ID 

12. Cross sectional flow area, a ft
2  

a
pw

15. Channel slope, s ft/ft 

16. Manning's roughness coeff., n  

18. Flow length, L ft 

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, 19) hr 0.120

Minutes 7

Say 7 Minutes

NYACK HOSPITAL - PARKING STRUCTURE

VILLAGE OF NYACK, NY

WATERSHED A - PERVIOUS

3/17/2020

3/17/2020

A'-B'

GRASS

0.150

63

3.41

0.103

6. Tt =
Compute Tt hr 0.057

+ =
0.0570.007(nL)

0.8

P2
0.5

s
0.4

Compute Tt hr
+ =

0.000
11. Tt =

L

3600 V

B'-C'

( 8" CMP)

0.35

13. Wetted perimeter, pw ft 2.10

14. Hydraulic radius, r
r =

Compute r ft 0.17

0.02

0.024

17.
V = 1.49 r

2/3
 s

1/2

Compute V ft/s 2.66

+
19.

Tt =
L

Compute Tt hr 
=

0.063

n

605

3600 V 0.063



Project By VP 3/17/2020

Location LM 3/17/2020

Circle one: Present Developed

1. Runoff Curve Number (CN)

Product

of

CN x area

x acres

mi
2

%

98 171.50

1) Use only one CN source per line

171.50

171.50

1.75

Nyack Hospital - Parking Structure Date

Nyack, New York Checked Date

Proposed Watershed - B (Impervious)

and (cover type, treatment, and

hydrologic hydrologic condition;

T
a
b
l
e
 
2
-
2

percent impervious;

(Appendix A)

Soil Name Cover description

Impervious 1.75

CN 
1

Area

F
i
g
u
r
e
 
2
-
3

F
i
g
u
r
e
 
2
-
4

group

unconnected/connected impervious

area ratio)

98
total area

Totals = 1.75

CN (weighted) =
total product

= = 98.00 Use CN =



Project By VP Date

Location Checked LM Date

Circle One: Present Developed

Circle One: Tc Tt through subarea

NOTES: Space for as many as two segments per flow type can be used for each

worksheet.

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to Tc Only) Segment ID 

1. Surface description (table 3-1)

2. Manning's roughness coeff., n (table 3-1)

3. Flow Length, L (total L < 150 ft) ft 

4. Two-yr 24-hr rainfall, P2 in 

5. Land slope, s ft/ft 

Shallow concentrated flow Segment ID 

7. Surface description (paved or unpaved)

8. Flow length, L ft 

9. Watercourse slope, s ft/ft 

10. Average velocity, V (figure 3-1) ft/s 

Channel flow Segment ID 

12. Cross sectional flow area, a ft
2  

a
pw

15. Channel slope, s ft/ft 

16. Manning's roughness coeff., n  

18. Flow length, L ft 

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, 19) hr 0.053

Minutes 3.15

Say 6 Minutes

NYACK HOSPITAL - PARKING STRUCTURE 3/17/2020

VILLAGE OF NYACK, NY 3/17/2020

WATERSHED B - IMPERVIOUS

A-B

ROOF

0.011

100

3.41

0.010

6. Tt =
Compute Tt hr 0.026

+ =
0.0260.007(nL)

0.8

P2
0.5

s
0.4

B-C

ROOF

39

0.01

2

Compute Tt hr 0.005
+ =

0.005
11. Tt =

L

3600 V

C-D

( 8" PIPE)
D-E

(15" HDPE)

0.35 1.23

13. Wetted perimeter, pw ft 2.10 3.93

14. Hydraulic radius, r
r =

Compute r ft 0.17 0.31

0.01

0.011 0.011

17.
V = 1.49 r

2/3
 s

1/2

Compute V ft/s 4.10

19.
Tt =

L
Compute Tt hr 

0.01

0.021

6.24n

57 392

3600 V 0.004
+

0.017
=



Project By VP 3/17/2020

Location LM 3/17/2020

Circle one: Present Developed

1. Runoff Curve Number (CN)

Product

of

CN x area

x acres

mi
2

%

86 25.80

1) Use only one CN source per line

25.80

25.80

0.30

Nyack Hospital - Parking Structure Date

Nyack, New York Checked Date

Proposed Watershed - B (Pervious)

and (cover type, treatment, and

hydrologic hydrologic condition;

T
a
b
l
e
 
2
-
2

percent impervious;

(Appendix A)

Soil Name Cover description

C Open Space (good) 0.30

CN 
1

Area

F
i
g
u
r
e
 
2
-
3

F
i
g
u
r
e
 
2
-
4

group

unconnected/connected impervious

area ratio)

86
total area

Totals = 0.30

CN (weighted) =
total product

= = 86.00 Use CN =



Project By VP Date

Location Checked LM Date

Circle One: Present Developed

Circle One: Tc Tt through subarea

NOTES: Space for as many as two segments per flow type can be used for each

worksheet.

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to Tc Only) Segment ID 

1. Surface description (table 3-1)

2. Manning's roughness coeff., n (table 3-1)

3. Flow Length, L (total L < 150 ft) ft 

4. Two-yr 24-hr rainfall, P2 in 

5. Land slope, s ft/ft 

Shallow concentrated flow Segment ID 

7. Surface description (paved or unpaved)

8. Flow length, L ft 

9. Watercourse slope, s ft/ft 

10. Average velocity, V (figure 3-1) ft/s 

Channel flow Segment ID 

12. Cross sectional flow area, a ft
2  

a
pw

15. Channel slope, s ft/ft 

16. Manning's roughness coeff., n  

18. Flow length, L ft 

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, 19) hr 0.131

Minutes 8

Say 8 Minutes

NYACK HOSPITAL - PARKING STRUCTURE 3/17/2020

VILLAGE OF NYACK, NY 3/17/2020

WATERSHED B - PERVIOUS

A'-B'

GRASS

0.150

100

3.41

0.050

6. Tt =
Compute Tt hr 0.110

+ =
0.1100.007(nL)

0.8

P2
0.5

s
0.4

B'-C' C'-D'

UNPAVED PAVED

208 22

0.037 0.02

3 2.9

Compute Tt hr 0.019
+

0.002
=

0.021
11. Tt =

L

3600 V

13. Wetted perimeter, pw ft 

14. Hydraulic radius, r
r =

Compute r ft 

17.
V = 1.49 r

2/3
 s

1/2

Compute V ft/s 

19.
Tt =

L
Compute Tt hr 0.000

n

3600 V
+ =



Project By VP 3/17/2020

Location LM 3/17/2020

Circle one: Present Developed

1. Runoff Curve Number (CN)

Product

of

CN x area

x acres

mi
2

%

98 7.84

1) Use only one CN source per line

7.84

7.84

0.08

Nyack Hospital - Parking Structure Date

Nyack, New York Checked Date

Proposed Watershed - C (Impervious)

and (cover type, treatment, and

hydrologic hydrologic condition;

T
a
b
l
e
 
2
-
2

percent impervious;

(Appendix A)

Soil Name Cover description

Impervious 0.08

CN 
1

Area

F
i
g
u
r
e
 
2
-
3

F
i
g
u
r
e
 
2
-
4

group

unconnected/connected impervious

area ratio)

98
total area

Totals = 0.08

CN (weighted) =
total product

= = 98.00 Use CN =



Project By VP Date

Location Checked LM Date

Circle One: Present Developed

Circle One: Tc Tt through subarea

NOTES: Space for as many as two segments per flow type can be used for each

worksheet.

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to Tc Only) Segment ID 

1. Surface description (table 3-1)

2. Manning's roughness coeff., n (table 3-1)

3. Flow Length, L (total L < 150 ft) ft 

4. Two-yr 24-hr rainfall, P2 in 

5. Land slope, s ft/ft 

Shallow concentrated flow Segment ID 

7. Surface description (paved or unpaved)

8. Flow length, L ft 

9. Watercourse slope, s ft/ft 

10. Average velocity, V (figure 3-1) ft/s 

Channel flow Segment ID 

12. Cross sectional flow area, a ft
2  

a
pw

15. Channel slope, s ft/ft 

16. Manning's roughness coeff., n  

18. Flow length, L ft 

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, 19) hr 0.004

Minutes 0.24

Say 6 Minutes

NYACK HOSPITAL - PARKING STRUCTURE 3/17/2020

VILLAGE OF NYACK, NY 3/17/2020

WATERSHED C - IMPERVIOUS

A-B

ASPHALT

0.011

26

3.41

0.075

6. Tt =
Compute Tt hr 0.004

+ =
0.0040.007(nL)

0.8

P2
0.5

s
0.4

Compute Tt hr
+ =

0.000
11. Tt =

L

3600 V

13. Wetted perimeter, pw ft 

14. Hydraulic radius, r
r =

Compute r ft 

17.
V = 1.49 r

2/3
 s

1/2

Compute V ft/s 

19.
Tt =

L
Compute Tt hr 0.000

n

3600 V
+ =



Project By VP 3/17/2020

Location LM 3/17/2020

Circle one: Present Developed

1. Runoff Curve Number (CN)

Product

of

CN x area

x acres

mi
2

%

86 9.46

1) Use only one CN source per line

9.46

9.46

0.11

Nyack Hospital - Parking Structure Date

Nyack, New York Checked Date

Proposed Watershed - C (Pervious)

and (cover type, treatment, and

hydrologic hydrologic condition;

T
a
b
l
e
 
2
-
2

percent impervious;

(Appendix A)

Soil Name Cover description

C Open Space (good) 0.11

CN 
1

Area

F
i
g
u
r
e
 
2
-
3

F
i
g
u
r
e
 
2
-
4

group

unconnected/connected impervious

area ratio)

86
total area

Totals = 0.11

CN (weighted) =
total product

= = 86.00 Use CN =



Project By VP Date

Location Checked LM Date

Circle One: Present Developed

Circle One: Tc Tt through subarea

NOTES: Space for as many as two segments per flow type can be used for each

worksheet.

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to Tc Only) Segment ID 

1. Surface description (table 3-1)

2. Manning's roughness coeff., n (table 3-1)

3. Flow Length, L (total L < 150 ft) ft 

4. Two-yr 24-hr rainfall, P2 in 

5. Land slope, s ft/ft 

Shallow concentrated flow Segment ID 

7. Surface description (paved or unpaved)

8. Flow length, L ft 

9. Watercourse slope, s ft/ft 

10. Average velocity, V (figure 3-1) ft/s 

Channel flow Segment ID 

12. Cross sectional flow area, a ft
2  

a
pw

15. Channel slope, s ft/ft 

16. Manning's roughness coeff., n  

18. Flow length, L ft 

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, 19) hr 0.050

Minutes 3

Say 6 Minutes

NYACK HOSPITAL - PARKING STRUCTURE 3/17/2020

VILLAGE OF NYACK, NY 3/17/2020

WATERSHED C - PERVIOUS

A'-B'

GRASS

0.150

53

3.41

0.100

6. Tt =
Compute Tt hr 0.050

+ =
0.0500.007(nL)

0.8

P2
0.5

s
0.4

Compute Tt hr
+ =

0.000
11. Tt =

L

3600 V

13. Wetted perimeter, pw ft 

14. Hydraulic radius, r
r =

Compute r ft 

17.
V = 1.49 r

2/3
 s

1/2

Compute V ft/s 

19.
Tt =

L
Compute Tt hr 0.000

n

3600 V
+ =



 

 

PROPOSED RUNOFF HYDROGRAPHS  
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Basin Model
Project Name: 

Hydrology Studio v 3.0.0.14 03-17-2020

1



Hydrograph 1-yr Summary
Project Name: 

Hydrology Studio v 3.0.0.14
03-17-2020

Hyd.

No.

Hydrograph

Type

Hydrograph

Name

Peak

Flow

(cfs)

Time to

Peak

(hrs)

Hydrograph

Volume

(cuft)

Inflow

Hyd(s)

Maximum

Elevation

(ft)

Maximum

Storage

(cuft)

1 NRCS Runoff WSHD-A (IMP) 4.661 12.07 15,999 ----

2 NRCS Runoff WSHD-A (PERV) 0.577 12.08 1,778 ----

3 Junction WSHD-A 5.234 12.07 17,777 1, 2

5 NRCS Runoff WSHD-B (IMP) 4.884 12.07 16,765 ----

6 NRCS Runoff WSHD-B (PERV) 0.423 12.15 1,591 ----

7 Junction WSHD-B 5.220 12.07 18,356 5, 6

9 NRCS Runoff WSHD-C (IMP) 0.223 12.07 766 ----

10 NRCS Runoff WSHD-C (PERV) 0.198 12.08 611 ----

11 Junction WSHD-C 0.420 12.07 1,378 9, 10

2



Hydrograph Report
Project Name: 

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-A (IMP) Hyd. No. 1

Hydrograph Type = NRCS Runoff Peak Flow = 4.661 cfs

Storm Frequency = 1-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Runoff Volume = 15,999 cuft

Drainage Area = 1.67 ac Curve Number = 98

Tc Method = User Time of Conc. (Tc) = 6.0 min

Total Rainfall = 2.79 in Design Storm = Type III

Storm Duration = 24 hrs Shape Factor = 484

Time (hrs)
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Hydrograph Report
Project Name: 

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-A (PERV) Hyd. No. 2

Hydrograph Type = NRCS Runoff Peak Flow = 0.577 cfs

Storm Frequency = 1-yr Time to Peak = 12.08 hrs

Time Interval = 1 min Runoff Volume = 1,778 cuft

Drainage Area = 0.32 ac Curve Number = 86

Tc Method = User Time of Conc. (Tc) = 6.0 min

Total Rainfall = 2.79 in Design Storm = Type III

Storm Duration = 24 hrs Shape Factor = 484
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Hydrograph Report
Project Name: 

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-A Hyd. No. 3

Hydrograph Type = Junction Peak Flow = 5.234 cfs

Storm Frequency = 1-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Hydrograph Volume = 17,777 cuft

Inflow Hydrographs = 1, 2 Total Contrib. Area = 1.99 ac

WSHD-A (IMP) WSHD-A (PERV) WSHD-A

Time (hrs)
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Hydrograph Report
Project Name: 

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-B (IMP) Hyd. No. 5

Hydrograph Type = NRCS Runoff Peak Flow = 4.884 cfs

Storm Frequency = 1-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Runoff Volume = 16,765 cuft

Drainage Area = 1.75 ac Curve Number = 98

Tc Method = User Time of Conc. (Tc) = 6.0 min

Total Rainfall = 2.79 in Design Storm = Type III

Storm Duration = 24 hrs Shape Factor = 484

Time (hrs)
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Hydrograph Report
Project Name: 

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-B (PERV) Hyd. No. 6

Hydrograph Type = NRCS Runoff Peak Flow = 0.423 cfs

Storm Frequency = 1-yr Time to Peak = 12.15 hrs

Time Interval = 1 min Runoff Volume = 1,591 cuft

Drainage Area = 0.3 ac Curve Number = 86

Tc Method = User Time of Conc. (Tc) = 12.0 min

Total Rainfall = 2.79 in Design Storm = Type III

Storm Duration = 24 hrs Shape Factor = 484

Time (hrs)
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Hydrograph Report
Project Name: 

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-B Hyd. No. 7

Hydrograph Type = Junction Peak Flow = 5.220 cfs

Storm Frequency = 1-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Hydrograph Volume = 18,356 cuft

Inflow Hydrographs = 5, 6 Total Contrib. Area = 2.05 ac

WSHD-B (IMP) WSHD-B (PERV) WSHD-B

Time (hrs)
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Hydrograph Report
Project Name: 

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-C (IMP) Hyd. No. 9

Hydrograph Type = NRCS Runoff Peak Flow = 0.223 cfs

Storm Frequency = 1-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Runoff Volume = 766 cuft

Drainage Area = 0.08 ac Curve Number = 98

Tc Method = User Time of Conc. (Tc) = 6.0 min

Total Rainfall = 2.79 in Design Storm = Type III

Storm Duration = 24 hrs Shape Factor = 484
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Hydrograph Report
Project Name: 

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-C (PERV) Hyd. No. 10

Hydrograph Type = NRCS Runoff Peak Flow = 0.198 cfs

Storm Frequency = 1-yr Time to Peak = 12.08 hrs

Time Interval = 1 min Runoff Volume = 611 cuft

Drainage Area = 0.11 ac Curve Number = 86

Tc Method = User Time of Conc. (Tc) = 6.0 min

Total Rainfall = 2.79 in Design Storm = Type III

Storm Duration = 24 hrs Shape Factor = 484
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Hydrograph Report
Project Name: 

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-C Hyd. No. 11

Hydrograph Type = Junction Peak Flow = 0.420 cfs

Storm Frequency = 1-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Hydrograph Volume = 1,378 cuft

Inflow Hydrographs = 9, 10 Total Contrib. Area = 0.19 ac

WSHD-C (IMP) WSHD-C (PERV) WSHD-C
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Hydrograph 10-yr Summary
Project Name: 

Hydrology Studio v 3.0.0.14
03-17-2020

Hyd.

No.

Hydrograph

Type

Hydrograph

Name

Peak

Flow

(cfs)

Time to

Peak

(hrs)

Hydrograph

Volume

(cuft)

Inflow

Hyd(s)

Maximum

Elevation

(ft)

Maximum

Storage

(cuft)

1 NRCS Runoff WSHD-A (IMP) 8.605 12.07 30,339 ----

2 NRCS Runoff WSHD-A (PERV) 1.356 12.07 4,254 ----

3 Junction WSHD-A 9.961 12.07 34,593 1, 2

5 NRCS Runoff WSHD-B (IMP) 9.018 12.07 31,792 ----

6 NRCS Runoff WSHD-B (PERV) 0.998 12.15 3,807 ----

7 Junction WSHD-B 9.838 12.07 35,599 5, 6

9 NRCS Runoff WSHD-C (IMP) 0.412 12.07 1,453 ----

10 NRCS Runoff WSHD-C (PERV) 0.466 12.07 1,462 ----

11 Junction WSHD-C 0.878 12.07 2,916 9, 10
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Hydrograph Report
Project Name: 

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-A (IMP) Hyd. No. 1

Hydrograph Type = NRCS Runoff Peak Flow = 8.605 cfs

Storm Frequency = 10-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Runoff Volume = 30,339 cuft

Drainage Area = 1.67 ac Curve Number = 98

Tc Method = User Time of Conc. (Tc) = 6.0 min

Total Rainfall = 5.09 in Design Storm = Type III

Storm Duration = 24 hrs Shape Factor = 484

Time (hrs)
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Hydrograph Report
Project Name: 

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-A (PERV) Hyd. No. 2

Hydrograph Type = NRCS Runoff Peak Flow = 1.356 cfs

Storm Frequency = 10-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Runoff Volume = 4,254 cuft

Drainage Area = 0.32 ac Curve Number = 86

Tc Method = User Time of Conc. (Tc) = 6.0 min

Total Rainfall = 5.09 in Design Storm = Type III

Storm Duration = 24 hrs Shape Factor = 484
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Hydrograph Report
Project Name: 

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-A Hyd. No. 3

Hydrograph Type = Junction Peak Flow = 9.961 cfs

Storm Frequency = 10-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Hydrograph Volume = 34,593 cuft

Inflow Hydrographs = 1, 2 Total Contrib. Area = 1.99 ac

WSHD-A (IMP) WSHD-A (PERV) WSHD-A
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Hydrograph Report
Project Name: 

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-B (IMP) Hyd. No. 5

Hydrograph Type = NRCS Runoff Peak Flow = 9.018 cfs

Storm Frequency = 10-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Runoff Volume = 31,792 cuft

Drainage Area = 1.75 ac Curve Number = 98

Tc Method = User Time of Conc. (Tc) = 6.0 min

Total Rainfall = 5.09 in Design Storm = Type III

Storm Duration = 24 hrs Shape Factor = 484
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Hydrograph Report
Project Name: 

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-B (PERV) Hyd. No. 6

Hydrograph Type = NRCS Runoff Peak Flow = 0.998 cfs

Storm Frequency = 10-yr Time to Peak = 12.15 hrs

Time Interval = 1 min Runoff Volume = 3,807 cuft

Drainage Area = 0.3 ac Curve Number = 86

Tc Method = User Time of Conc. (Tc) = 12.0 min

Total Rainfall = 5.09 in Design Storm = Type III

Storm Duration = 24 hrs Shape Factor = 484
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Hydrograph Report
Project Name: 

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-B Hyd. No. 7

Hydrograph Type = Junction Peak Flow = 9.838 cfs

Storm Frequency = 10-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Hydrograph Volume = 35,599 cuft

Inflow Hydrographs = 5, 6 Total Contrib. Area = 2.05 ac

WSHD-B (IMP) WSHD-B (PERV) WSHD-B
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Hydrograph Report
Project Name: 

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-C (IMP) Hyd. No. 9

Hydrograph Type = NRCS Runoff Peak Flow = 0.412 cfs

Storm Frequency = 10-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Runoff Volume = 1,453 cuft

Drainage Area = 0.08 ac Curve Number = 98

Tc Method = User Time of Conc. (Tc) = 6.0 min

Total Rainfall = 5.09 in Design Storm = Type III

Storm Duration = 24 hrs Shape Factor = 484
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Hydrograph Report
Project Name: 

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-C (PERV) Hyd. No. 10

Hydrograph Type = NRCS Runoff Peak Flow = 0.466 cfs

Storm Frequency = 10-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Runoff Volume = 1,462 cuft

Drainage Area = 0.11 ac Curve Number = 86

Tc Method = User Time of Conc. (Tc) = 6.0 min

Total Rainfall = 5.09 in Design Storm = Type III

Storm Duration = 24 hrs Shape Factor = 484
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Hydrograph Report
Project Name: 

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-C Hyd. No. 11

Hydrograph Type = Junction Peak Flow = 0.878 cfs

Storm Frequency = 10-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Hydrograph Volume = 2,916 cuft

Inflow Hydrographs = 9, 10 Total Contrib. Area = 0.19 ac

WSHD-C (IMP) WSHD-C (PERV) WSHD-C
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Hydrograph 100-yr Summary
Project Name: 

Hydrology Studio v 3.0.0.14
03-17-2020

Hyd.

No.

Hydrograph

Type

Hydrograph

Name

Peak

Flow

(cfs)

Time to

Peak

(hrs)

Hydrograph

Volume

(cuft)

Inflow

Hyd(s)

Maximum

Elevation

(ft)

Maximum

Storage

(cuft)

1 NRCS Runoff WSHD-A (IMP) 15.41 12.07 55,261 ----

2 NRCS Runoff WSHD-A (PERV) 2.723 12.07 8,843 ----

3 Junction WSHD-A 18.14 12.07 64,104 1, 2

5 NRCS Runoff WSHD-B (IMP) 16.15 12.07 57,908 ----

6 NRCS Runoff WSHD-B (PERV) 2.003 12.15 7,913 ----

7 Junction WSHD-B 17.82 12.07 65,822 5, 6

9 NRCS Runoff WSHD-C (IMP) 0.738 12.07 2,647 ----

10 NRCS Runoff WSHD-C (PERV) 0.936 12.07 3,040 ----

11 Junction WSHD-C 1.674 12.07 5,687 9, 10
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Hydrograph Report
Project Name: 

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-A (IMP) Hyd. No. 1

Hydrograph Type = NRCS Runoff Peak Flow = 15.41 cfs

Storm Frequency = 100-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Runoff Volume = 55,261 cuft

Drainage Area = 1.67 ac Curve Number = 98

Tc Method = User Time of Conc. (Tc) = 6.0 min

Total Rainfall = 9.08 in Design Storm = Type III

Storm Duration = 24 hrs Shape Factor = 484
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Hydrograph Report
Project Name: 

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-A (PERV) Hyd. No. 2

Hydrograph Type = NRCS Runoff Peak Flow = 2.723 cfs

Storm Frequency = 100-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Runoff Volume = 8,843 cuft

Drainage Area = 0.32 ac Curve Number = 86

Tc Method = User Time of Conc. (Tc) = 6.0 min

Total Rainfall = 9.08 in Design Storm = Type III

Storm Duration = 24 hrs Shape Factor = 484

Time (hrs)
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Hydrograph Report
Project Name: 

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-A Hyd. No. 3

Hydrograph Type = Junction Peak Flow = 18.14 cfs

Storm Frequency = 100-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Hydrograph Volume = 64,104 cuft

Inflow Hydrographs = 1, 2 Total Contrib. Area = 1.99 ac

WSHD-A (IMP) WSHD-A (PERV) WSHD-A
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Hydrograph Report
Project Name: 

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-B (IMP) Hyd. No. 5

Hydrograph Type = NRCS Runoff Peak Flow = 16.15 cfs

Storm Frequency = 100-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Runoff Volume = 57,908 cuft

Drainage Area = 1.75 ac Curve Number = 98

Tc Method = User Time of Conc. (Tc) = 6.0 min

Total Rainfall = 9.08 in Design Storm = Type III

Storm Duration = 24 hrs Shape Factor = 484
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Hydrograph Report
Project Name: 

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-B (PERV) Hyd. No. 6

Hydrograph Type = NRCS Runoff Peak Flow = 2.003 cfs

Storm Frequency = 100-yr Time to Peak = 12.15 hrs

Time Interval = 1 min Runoff Volume = 7,913 cuft

Drainage Area = 0.3 ac Curve Number = 86

Tc Method = User Time of Conc. (Tc) = 12.0 min

Total Rainfall = 9.08 in Design Storm = Type III

Storm Duration = 24 hrs Shape Factor = 484
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Hydrograph Report
Project Name: 

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-B Hyd. No. 7

Hydrograph Type = Junction Peak Flow = 17.82 cfs

Storm Frequency = 100-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Hydrograph Volume = 65,822 cuft

Inflow Hydrographs = 5, 6 Total Contrib. Area = 2.05 ac

WSHD-B (IMP) WSHD-B (PERV) WSHD-B
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Hydrograph Report
Project Name: 

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-C (IMP) Hyd. No. 9

Hydrograph Type = NRCS Runoff Peak Flow = 0.738 cfs

Storm Frequency = 100-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Runoff Volume = 2,647 cuft

Drainage Area = 0.08 ac Curve Number = 98

Tc Method = User Time of Conc. (Tc) = 6.0 min

Total Rainfall = 9.08 in Design Storm = Type III

Storm Duration = 24 hrs Shape Factor = 484
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Hydrograph Report
Project Name: 

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-C (PERV) Hyd. No. 10

Hydrograph Type = NRCS Runoff Peak Flow = 0.936 cfs

Storm Frequency = 100-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Runoff Volume = 3,040 cuft

Drainage Area = 0.11 ac Curve Number = 86

Tc Method = User Time of Conc. (Tc) = 6.0 min

Total Rainfall = 9.08 in Design Storm = Type III

Storm Duration = 24 hrs Shape Factor = 484
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Qp = 0.94 cfs
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Hydrograph Report
Project Name: 

Hydrology Studio v 3.0.0.14 03-17-2020

WSHD-C Hyd. No. 11

Hydrograph Type = Junction Peak Flow = 1.674 cfs

Storm Frequency = 100-yr Time to Peak = 12.07 hrs

Time Interval = 1 min Hydrograph Volume = 5,687 cuft

Inflow Hydrographs = 9, 10 Total Contrib. Area = 0.19 ac

WSHD-C (IMP) WSHD-C (PERV) WSHD-C

Time (hrs)
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Qp = 1.67 cfs
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WATER QUALITY PEAK FLOW RATE CALCULATIONS  



WATER QUALITY VOLUME AND 

WATER QUALITY PEAK FLOW RATE CALCULATIONS

NYACK HOSPITAL PARKING STRUCTURE

NYACK, NEW YORK

LANGAN  JOB NO. 10075402

DATED: 2020-03-17

Page 1 of 2

WATER QUALITY CALCULATIONS, WQv:

EXISTING

Water Quality Volume Calculation, WQv:

P x Rv x A Where: P = 90% Rainfall Event Number (See Figure 7 in this report) = 1.5

12 I = Impervious Cover (Percent)

Rv = 0.05 + 0.009 (I) ; Min Rv = 0.2

I = 86.7 % A = Site Area in acres (redevelopment area)

Rv = 0.8303

A = 2.17 ac See Figure 3 in this report for impervious coverage and redevelopment area

WQv = 0.23 acre-feet or 9,811 cubic feet

PROPOSED

Water Quality Volume Calculation, WQv:

P x Rv x A Where: P = 90% Rainfall Event Number (See Figure 7 in this report) = 1.5

12 I = Impervious Cover (Percent)

Rv = 0.05 + 0.009 (I) ; Min Rv = 0.2

I = 85.5 % A = Site Area in acres (disturbed area)

Rv = 0.8195

A = 2.17 ac See Figure 4 in this report for impervious coverage and disturbed area

WQv = 0.22 acre-feet or 9,683 cubic feet

This redevelopment project will meet the required water quality treatment by using a combination of impervious coverage (IC) reduction, treating

runoff with standard practices and the use of alternative practices using the following calculation:

%WQv by Alternative Practice = (25 - (% IC + %WQv treatment by Standard Practice + % runoff reduction)) x 3

%IC = 1.50 % (see Figures 3 and 4 in this report)

% WQv by Standard Practices = 9.00 %

% runoff reduction = 1.30 %

%WQv by Alternative Practice = 39.60 % or

%WQv by Alternative Practice = 0.088 cubic feet or 3,834          acre-feet

WQv = 

WQv = 

\\langan.com\data\PAR\data2\100754201\Project Data\_Discipline\Site Civil\Stormwater\Water Quality\Water Quality Volume and Peak Flow Calculations



WATER QUALITY VOLUME AND 

WATER QUALITY PEAK FLOW RATE CALCULATIONS

NYACK HOSPITAL PARKING STRUCTURE

NYACK, NEW YORK

LANGAN  JOB NO. 10075402

DATED: 2020-03-17

Page 2 of 2

Water Quality Peak Flow Calculation, Qp for Alternative Practice:

Where: P = 90% Rainfall Event Number (See Figure 7) = 1.5

Q = runoff volume, in inches = 0.49

CN = 85.87

Use CN = 86

Tc = 0.1 hr.

Ia = 0.326 in. (Initial Abstraction - see Table 4-1 from the TR-55 Manual included at then end of this Appendix)

Ia/P = 0.217

qu = 625 cms/in  (Unit Peak Discharge - see Exhibit 4-III from the TR-55 Manual included at the end of this Appendix)

Qp = qu * A * WQv Where: WQv = Water Quality Volume in inches - also referred to as Q

A = drainage area in square miles

Qp = 1.03 cfs

CN = 
1000

[10 + 5P + 10Q - 10(Q
2
 + 1.25 QP)

1/2
]

\\langan.com\data\PAR\data2\100754201\Project Data\_Discipline\Site Civil\Stormwater\Water Quality\Water Quality Volume and Peak Flow Calculations



Chapter 4

4–1(210-VI-TR-55, Second Ed., June 1986)

Technical Release 55
Urban Hydrology for Small Watersheds

Graphical Peak Dischage Method
Chapter 4 Graphical Peak Discharge Method

This chapter presents the Graphical Peak Discharge
method for computing peak discharge from rural and
urban areas. The Graphical method was developed
from hydrograph analyses using TR-20, “Computer
Program for Project Formulation—Hydrology”
(SCS 1983). The peak discharge equation used is:

qp = quAmQFp [eq. 4-1]

where:

qp = peak discharge (cfs)
qu = unit peak discharge (csm/in)

Am = drainage area (mi2)
Q  = runoff (in)
Fp= pond and swamp adjustment factor

The input requirements for the Graphical method are
as follows: (1) Tc (hr), (2) drainage area (mi2), (3)
appropriate rainfall distribution (I, IA, II, or III), (4)
24-hour rainfall (in), and (5) CN. If pond and swamp
areas are spread throughout the watershed and are not
considered in the Tc computation, an adjustment for
pond and swamp areas is also needed.

Peak discharge computation

For a selected rainfall frequency, the 24-hour rainfall
(P) is obtained from appendix B or more detailed local
precipitation maps. CN and total runoff (Q) for the
watershed are computed according to the methods
outlined in chapter 2. The CN is used to determine the
initial abstraction (Ia) from table 4-1. Ia / P is then
computed.

If the computed Ia / P ratio is outside the range in
exhibit 4 (4-I, 4-IA, 4-II, and 4-III) for the rainfall distri-
bution of interest, then the limiting value should be
used. If the ratio falls between the limiting values, use
linear interpolation. Figure 4-1 illustrates the sensitiv-
ity of Ia / P to CN and P.

Peak discharge per square mile per inch of runoff (qu)
is obtained from exhibit 4-I, 4-IA, 4-II, or 4-III by using
Tc (chapter 3), rainfall distribution type, and Ia / P
ratio. The pond and swamp adjustment factor is ob-
tained from table 4-2 (rounded to the nearest table
value). Use worksheet 4 in appendix D to aid in com-
puting the peak discharge using the Graphical method.

Figure 4-1 Variation of Ia / P for P and CN
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Curve  Ia
number (in)

40 ...................... 3.000
41 ...................... 2.878
42 ...................... 2.762
43 ...................... 2.651
44 ...................... 2.545
45 ...................... 2.444
46 ...................... 2.348
47 ...................... 2.255
48 ...................... 2.167
49 ...................... 2.082
50 ...................... 2.000
51 ...................... 1.922
52 ...................... 1.846
53 ...................... 1.774
54 ...................... 1.704
55 ...................... 1.636
56 ...................... 1.571
57 ...................... 1.509
58 ...................... 1.448
59 ...................... 1.390
60 ...................... 1.333
61 ...................... 1.279
62 ...................... 1.226
63 ...................... 1.175
64 ...................... 1.125
65 ...................... 1.077
66 ...................... 1.030
67 ...................... 0.985
68 ...................... 0.941
69 ...................... 0.899

Curve  Ia

number (in)

70 ...................... 0.857
71 ...................... 0.817
72 ...................... 0.778
73 ...................... 0.740
74 ...................... 0.703
75 ...................... 0.667
76 ...................... 0.632
77 ...................... 0.597
78 ...................... 0.564
79 ...................... 0.532
80 ...................... 0.500
81 ...................... 0.469
82 ...................... 0.439
83 ...................... 0.410
84 ...................... 0.381
85 ...................... 0.353
86 ...................... 0.326
87 ...................... 0.299
88 ...................... 0.273
89 ...................... 0.247
90 ...................... 0.222
91 ...................... 0.198
92 ...................... 0.174
93 ...................... 0.151
94 ...................... 0.128
95 ...................... 0.105
96 ...................... 0.083
97 ...................... 0.062
98 ...................... 0.041

Table 4-1 Ia values for runoff curve numbers
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4–7(210-VI-TR-55, Second Ed., June 1986)

Technical Release 55
Urban Hydrology for Small Watersheds

Graphical Peak Dischage Method
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KIM GUADAGNO 

 Lt. Governor 

 

 

 

 

March 21, 2017 

 

Derek M. Berg 

Contech Engineered Solutions, LLC 

71 US Route 1, Suite F  
Scarborough, ME 04074  

 

Re: Revised MTD Lab Certification 

 Continuous Deflective Separator (CDS®) Stormwater Treatment Device by Contech Engineered 

 Solutions, LLC 

On-line Installation 

 

TSS Removal Rate 50% 

 

Dear Mr. Berg: 

 

This revised certification letter supersedes the Department’s prior certification dated January 9, 2015.  This 

revision was completed to reflect the updated Manufactured Treatment Device (MTD) scaling methodology 

as agreed upon by the manufacturers’ working group on September 19, 2016.  In part, the updated scaling for 

hydrodynamic MTDs is based on the depth of the reference (tested) MTD from the top of the false floor 

utilized during removal efficiency testing, not from the physical bottom of the unit.  Based on the above 

decision, Table A-2 of the NJCAT Technology Verification report located at 

http://www.njcat.org/uploads/newDocs/CDSVerificationReportFinal1.pdf has been revised, and Table 1 

noted below has been added.   

 

The Stormwater Management rules under N.J.A.C. 7:8-5.5(b) and 5.7 (c) allow the use of manufactured 

treatment devices (MTDs) for compliance with the design and performance standards at N.J.A.C. 7:8-5 if the 

pollutant removal rates have been verified by the New Jersey Corporation for Advanced Technology 

(NJCAT) and have been certified by the New Jersey Department of Environmental Protection (NJDEP).  

Contech Engineered Solutions, LLC has requested an MTD Laboratory Certification for the CDS® 

Stormwater Treatment Device. 

 

The verification is subject to the “Procedure for Obtaining Verification of a Stormwater Manufactured 

Treatment Device from New Jersey Corporation for Advance Technology” dated January 25, 2013.  The 

applicable protocol is the “New Jersey Laboratory Testing Protocol to Assess Total Suspended Solids 

Removal by a Hydrodynamic Sedimentation Manufactured Treatment Device” dated January 25, 2013.  

 

NJCAT verification documents submitted to the NJDEP indicate that the requirements of the aforementioned 

protocol have been met or exceeded.  The NJCAT letter also included a recommended certification TSS 

removal rate and the required maintenance plan.  The NJCAT Verification Report with the Verification 

 

 

                                                                                        DEPARTMENT OF ENVIRONMENTAL PROTECTION  

CHRIS CHRISTIE          BOB MARTIN 
       Governor         Commissioner      

   

New Jersey is an Equal Opportunity Employer   

Printed on Recycled Paper and Recyclable 

Bureau of Nonpoint Pollution Control 

Division of Water Quality 

401-02B 

Post Office Box 420 

Trenton, New Jersey 08625-0420 

609-633-7021 Fax: 609-777-0432 

http://www.state.nj.us/dep/dwq/bnpc_home.htm 

http://www.njcat.org/uploads/newDocs/CDSVerificationReportFinal1.pdf
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Appendix dated September 2014 (Revised January 2017) for this device is published online at 

http://www.njcat.org/verification-process/technology-verification-database.html.  

 

The NJDEP certifies the use of the CDS® Stormwater Treatment Device by Contech Engineered 

Solutions, LLC at a TSS removal rate of 50% when designed, operated, and maintained in accordance 

with the information provided in the Verification Appendix and the following conditions: 

 

1. The maximum treatment flow rate (MTFR) for the manufactured treatment device (MTD) is 

calculated using the New Jersey Water Quality Design Storm (1.25 inches in 2 hrs) in N.J.A.C. 

7:8-5.5. 

 

2. The CDS® Stormwater Treatment Device shall be installed using the same configuration 

reviewed by NJCAT and shall be sized in accordance with the criteria specified in item 6 

below. 

 

3. This CDS® Stormwater Treatment Device cannot be used in series with another MTD or a 

media filter (such as a sand filter) to achieve an enhanced removal rate for total suspended 

solids (TSS) removal under N.J.A.C. 7:8-5.5. 

 

4. Additional design criteria for MTDs can be found in Chapter 9.6 of the New Jersey 

Stormwater Best Management Practices (NJ Stormwater BMP) Manual which can be found 

on-line at www.njstormwater.org.   

 

5. The maintenance plan for a site using this device shall incorporate, at a minimum, the 

maintenance requirements for the CDS® Stormwater Treatment Device.  A copy of the 

maintenance plan is attached to this certification.  However, it is recommended to review the 

maintenance website at  

http://www.conteches.com/products/stormwater-management/treatment/cds.aspx#1822141-

technical-info for any changes to the maintenance requirements.  

 

6. Sizing Requirements: 

 

The example below demonstrates the sizing procedure for the CDS®: 

 

Example: A 0.25-acre impervious site is to be treated to 50% TSS removal using a 

CDS®.  The impervious site runoff (Q) based on the New Jersey Water 

Quality Design Storm was determined to be 0.79 cfs. 

 

Maximum Treatment Flow Rate (MTFR) Evaluation: 

 

The site runoff (Q) was based on the following: 

time of concentration = 10 minutes 

i=3.2 in/hr (page 5-8, Fig. 5-3 of the NJ Stormwater BMP Manual) 

c=0.99 (runoff coefficient for impervious) 

Q=ciA=0.99x3.2x0.25=0.79 cfs  

  

Given the site runoff is 0.79 cfs and based on Table 1 below, the CDS® Model CDS-4 with an MTFR 

of 0.93 cfs would be the smallest model approved that could be used for this site that could remove 

50% of the TSS from the impervious area without exceeding the MTFR. 

 

http://www.njcat.org/verification-process/technology-verification-database.html
http://www.njstormwater.org/
http://www.conteches.com/products/stormwater-management/treatment/cds.aspx#1822141-technical-info
http://www.conteches.com/products/stormwater-management/treatment/cds.aspx#1822141-technical-info
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The sizing table corresponding to the available system models is noted below.  Additional 

specifications regarding each model can be found in the Verification Appendix under Table A-1 and 

A-2. 

 

Table 1  CDS Models 

 

CDS Model 

 
 

Manhole 

Diameter 

(ft.) 

 
 

Treatment 

Chamber 

Depth 

(ft.) 

MTFR 

(cfs) 

 
 

CDS-3 3 3.50 0.52 

CDS-4 4 3.50 0.93 

CDS-5 5 3.75 1.5 

CDS-6 6 4.50 2.1 

CDS-7 7 5.25 2.8 

CDS-8 8 6.00 3.7 

CDS-10 10 7.50 5.8 

CDS-12 12 9.00 8.4 

 

 Treatment Chamber Depth is defined as the depth below the invert to the top of the false floor 

installed at 50% sediment depth.   

 

A detailed maintenance plan is mandatory for any project with a Stormwater BMP subject to the Stormwater 

Management Rules, N.J.A.C. 7:8.  The plan must include all of the items identified in the Stormwater 

Management Rules, N.J.A.C. 7:8-5.8.  Such items include, but are not limited to, the list of inspection and 

maintenance equipment and tools, specific corrective and preventative maintenance tasks, indication of 

problems in the system, and training of maintenance personnel.  Additional information can be found in 

Chapter 8: Maintenance and Retrofit of Stormwater Management Measures.  

 

If you have any questions regarding the above information, please contact Mr. Shashi Nayak of my office at 

(609) 633-7021. 

 

 

Sincerely, 

 

 

 

James J. Murphy, Chief 

Bureau of Nonpoint Pollution Control 

 

 

Attachment:  Maintenance Plan 

 

c: Chron File 

 Richard Magee, NJCAT 

 Vince Mazzei, NJDEP - DLUR 

 Ravi Patraju, NJDEP - BES 

 Gabriel Mahon, NJDEP - BNPC 

 Shashi Nayak, NJDEP – BNPC 
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CDS® Inspection and Maintenance Guide – New Jersey 

ENGINEERED SOLUTIONS



Maintenance  
The CDS system should be inspected at regular intervals and 
maintained when necessary to ensure optimum performance. 
The rate at which the system collects pollutants will depend more 
heavily on site activities than the size of the unit. For example,  
unstable soils or heavy winter sanding will cause the grit chamber 
to fill more quickly but regular sweeping of paved surfaces will 
slow accumulation. 

Inspection  
Inspection is the key to effective maintenance and is easily 
performed. Pollutant transport and deposition may vary from year 
to year and regular inspections will help ensure that the system is 
cleaned out at the appropriate time. At a minimum, inspections 
should be performed twice per year (e.g. spring and fall) however 
more frequent inspections may be necessary in climates where 
winter sanding operations may lead to rapid accumulations, 
or in equipment washdown areas. Installations should also be 
inspected more frequently where excessive amounts of trash are 
expected.   

The visual inspection should ascertain that the system 
components are in working order and that there are no 
blockages or obstructions in the inlet and separation screen. 
The inspection should also quantify the accumulation of 
hydrocarbons, trash, and sediment in the system. Measuring 
pollutant accumulation can be done with a calibrated dipstick, 
tape measure or other measuring instrument. If absorbent 
material is used for enhanced removal of hydrocarbons, the level 
of discoloration of the sorbent material should also be identified 
during inspection. It is useful and often required as part of an 
operating permit to keep a record of each inspection. A simple 
form for doing so is provided. 

Access to the CDS unit is typically achieved through two manhole 
access covers. One opening allows for inspection and cleanout 
of the separation chamber (cylinder and screen) and isolated 
sump. The other allows for inspection and cleanout of sediment 
captured and retained outside the screen. For deep units, a single 
manhole access point allows both sump cleanout and access 
outside the screen. 

The CDS system should be cleaned when the level of sediment 
has reached 75% of capacity in the isolated sump or when an 
appreciable level of hydrocarbons and trash has accumulated. 
If absorbent material is used, it should be replaced when 
significant discoloration has occurred. Performance will not be 
impacted until 100% of the sump capacity is exceeded however 
it is recommended that the system be cleaned prior to that 
for easier removal of sediment. The level of sediment is easily 
determined by measuring from finished grade down to the 
top of the sediment pile. To avoid underestimating the level of 
sediment in the chamber, the measuring device must be lowered 
to the top of the sediment pile carefully. Particles at the top of 
the pile typically offer less resistance to the end of the rod than 
consolidated particles toward the bottom of the pile. Once this 
measurement is recorded, it should be compared to the as-built 
drawing for the unit to determine weather the height of the 
sediment pile off the bottom of the sump floor exceeds 75% 
of the total height of isolated sump. Refer to Table 1 for depth 

from water surface to top of sediment pile for each model size 
indicating that maintenance is required.

Cleaning 
Cleaning of a CDS systems should be done during dry weather 
conditions when no flow is entering the system. The use of a 
vacuum truck is generally the most effective and convenient 
method of removing pollutants from the system. Simply remove 
the manhole covers and insert the vacuum hose into the sump. 
The system should be completely drained down and the sump 
fully evacuated of sediment. The area outside the screen should 
also be cleaned out if pollutant build-up exists in this area.     

In installations where the risk of petroleum spills is small, liquid 
contaminants may not accumulate as quickly as sediment. 
However, the system should be cleaned out immediately in 
the event of an oil or gasoline spill should be cleaned out 
immediately. Motor oil and other hydrocarbons that accumulate 
on a more routine basis should be removed when an appreciable 
layer has been captured. To remove these pollutants, it may 
be preferable to use absorbent pads since they are usually less 
expensive to dispose than the oil/water emulsion that may be 
created by vacuuming the oily layer. Trash and debris can be 
netted out to separate it from the other pollutants. The screen 
should be power washed to ensure it is free of trash and debris.  

Manhole covers should be securely seated following cleaning 
activities to prevent leakage of runoff into the system from above 
and also to ensure that proper safety precautions have been 
followed. Confined space entry procedures need to be followed 
if physical access is required. Disposal of all material removed 
from the CDS system should be done in accordance with local 
regulations. In many jurisdictions, disposal of the sediments may 
be handled in the same manner as the disposal of sediments 
removed from catch basins or deep sump manholes.



Table 1: CDS Maintenance Indicators and Sediment Storage Capacities 
1 Distances from water surface to  top of sediment pile are based on 75% of sump capacity being occupied.

800.925.5240
www.ContechES.com

Support

•	Drawings and specifications are available at www.contechstormwater.com.

•	Site-specific design support is available from our engineers.

©2017 Contech Engineered Solutions LLC, a QUIKRETE Company

Contech Engineered Solutions LLC provides site solutions for the civil engineering industry. Contech’s portfolio includes bridges, drainage, sanitary 
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The product(s) described may be protected by one or more of the following US patents:  5,322,629; 5,624,576; 5,707,527; 5,759,415; 5,788,848; 
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ENGINEERED SOLUTIONS

CDS Model
Diameter

Distance from Water Surface 
to Top of Sediment Pile1 Sediment Storage Capacity

ft m ft m yd3 m3

CDS-3 3 0.9 3.0 0.9 0.5 0.4

CDS-4 4 1.2 3.0 0.9 0.9 0.7

CDS-5 5 1.5 3.25 1.0 1.5 1.1

CDS-6 6 1.8 4.0 1.2 2.1 1.6

CDS-7 7 2.1 4.75 1.4 2.9 2.2

CDS-8 8 2.4 5.5 1.7 3.7 2.8

CDS-10 10 3.0 7.0 2.1 5.8 4.4

CDS-12 12 3.4 8.5 2.6 8.4 6.4



CDS Inspection & Maintenance Log

CDS Model:		  Location:	

		  Water	 Floatable	 Describe	
Maintenance

	

	 Date	 depth to	 Layer	 Maintenance	
Personnel

	 Comments

		  sediment1	 Thickness2	 Performed

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

1.	 The water depth to sediment is determined by taking two measurements with a stadia rod: one measurement from the manhole opening to the 
top of the sediment pile and the other from the manhole opening to the water surface.  If the difference between these measurements is less 
than the values listed in table 1 the system should be cleaned out.  Note: to avoid underestimating the volume of sediment in the chamber, 
the measuring device must be carefully lowered to the top of the sediment pile.

2.	 For optimum performance, the system should be cleaned out when the floating hydrocarbon layer accumulates to an appreciable thickness. In 
the event of an oil spill, the system should be cleaned immediately.



lmastriani
Text Box
TYPICAL DETAIL - SHOP DRAWINGS FOR CDS WATER QUALITY UNIT MUST BE SUBMITTED TO THE DESIGN ENGINEER FOR REVIEW PRIOR TO ORDERING UNIT 



ENGINEERED SOLUTIONS

CDS® 
Hydrodynamic Separator



Your Contech Team
Contech is the leader in stormwater 
management solutions, helping engineers, 
contractors and owners with infrastructure and 
land development projects throughout North 
America.

With our responsive team of stormwater experts, 
local regulatory expertise and flexible solutions, 
Contech is the trusted partner you can count on for 
stormwater management solutions.

STORMWATER  
CONSULTANT
It’s my job to recommend  
the best solution to meet  
permitting requirements.

STORMWATER  
DESIGN ENGINEER
I work with consultants to design 
the best approved solution to 
meet your project’s needs.

REGULATORY MANAGER
I understand the local stormwater  
regulations and what solutions  
will be approved.

SALES ENGINEER
I make sure our solutions  
meet the needs of the contractor 
during construction.

The experts you need to solve your 
	 stormwater management challenges

	 Contech is your partner in stormwater management solutions



Your Contech Team

	 Contech is your partner in stormwater management solutions ENGINEERED SOLUTIONS

The CDS hydrodynamic separator uses swirl concentration and continuous deflective separation to 
screen, separate and trap trash, debris, sediment, and hydrocarbons from stormwater runoff. 

At the heart of the CDS system is a unique screening technology used to capture and retain trash 
and debris. The screen face is louvered so that it is smooth in the downstream direction. The effect 
created is called “Continuous Deflective Separation.” The power of the incoming flow is harnessed 
to continually shear debris off the screen and to direct trash and sediment toward the center of 
the separation cylinder. This results in a screen that is self-cleaning and provides 100% removal of 
floatables and neutrally buoyant material debris 4.7 mm or larger, without blinding.

CDS is used to meet trash Total Maximum Daily Load (TMDL) requirements, for stormwater quality 
control, inlet and outlet pollution control, and as pretreatment for filtration, detention/infiltration, 
bioretention, rainwater harvesting systems, and a variety of green infrastructure practices.

Unique screening technology for 
stormwater runoff  – CDS®



	 Setting new standards in Stormwater Treatment

CDS® Features and Benefits

FEATURE BENEFIT

Captures and retains 100% of floatables and 
neutrally buoyant debris 4.7mm or larger Superior pollutant removal

Self-cleaning screen Ease of maintenance

Isolated storage sump eliminates scour 
potential Excellent pollutant retention

Internal bypass Eliminates the need for additional 
structures

Multiple pipe inlets and 90-180º angles Design flexibility

Clear access to sump and stored pollutants Fast, easy maintenance

A fundamentally different approach to trash control ...

Traditional approaches to trash control typically involve 
“direct screening” that can easily become clogged, as trash 
is pinned to the screen as water passes through. Clogged 
screens can lead to flooding as water backs up. The design 
of the CDS screen is fundamentally different. Flow is 
introduced to the screen face which is louvered so that it 
is smooth in the downstream direction. The effect created 
is called “Continuous Deflective Separation.” The power of 
the incoming flow is harnessed to continually shear debris 
off the screen and to direct trash and sediment toward the 
center of the separation cylinder.

The CDS® Screen

APPLICATION TIPS
•	 Because of its internal peak 

bypass weirs, CDS systems 
can provide cost savings 
by eliminating the need for 
additional structures.

•	 Pretreating detention, 
infiltration, and green 
infrastructure practices 
with CDS can protect 
downstream structures 
and provide for easy 
maintenance.

•	 The CDS an ideal 
solution for retrofit 
applications due to its 
compact footprint and 
configuration flexibility.



	 Setting new standards in Stormwater Treatment ENGINEERED SOLUTIONS

Traditional stormwater 
treatment site design

Why use traditional stormwater design when ONE system can do it all ... 

The CDS effectively treats stormwater runoff while reducing the number of structures on your site. 
Inline, offline, grate inlet, and drop inlet configurations available. Internal and external peak bypass 
options also available.

CDS® Design Configuration

•	 Grate inlet option available

•	 Internal bypass weir 

•	 Accepts multiple inlets at a variety of angles

•	 Advanced hydrodynamic separator

•	 Captures and retains 100% of floatables and neutrally buoyant 
debris 4.7 mm or larger

•	 Indirect screening capability keeps screen from clogging

•	 Retention of all captured pollutants, even at high flows

•	 Performance verified by NJCAT, WA Ecology, and ETV Canada

CDS® Advantages

Learn More:  
www.ContechES.com/cds

INLET

JUNCTION

BYPASS 
STRUCTURE

TREATMENT
UNIT

A Traditional Stormwater Treatment Site Design  
		  would require several structures on your site.  
				    With CDS, one system can do it all!

GRATE INLET 
(CAST IRON HOOD FOR 
CURB INLET OPENING) 

CREST OF BYPASS WEIR
(ONE EACH SIDE)

INLET 
(MULTIPLE PIPES POSSIBLE) 

OIL BAFFLE 

SUMP STORAGE SEPARATION SLAB 

TREATMENT SCREEN 

OUTLET 

INLET FLUME 

SEPARATION CYLINDER 

CLEAN OUT 
(REQUIRED) 

DEFLECTION PAN, 3 SIDED 
(GRATE INLET DESIGN) 

  



	 Save time, space and money with CDS 

CDS® Applications

CDS is commonly used in the following stormwater applications:

•	 Stormwater quality control – trash, debris, sediment, and hydrocarbon removal

•	 Urban retrofit and redevelopment

•	 Inlet and outlet protection

•	 Pretreatment for filtration, detention/infiltration, bioretention, rainwater harvesting systems, 
and Low Impact Development designs

CDS has been verified by some of the most stringent stormwater technology 
evaluation organizations in North America, including:

•	 Washington State Department of Ecology (GULD) - Pretreatment

•	 New Jersey Department of Environmental Protection (NJDEP)

•	 Canadian Environmental Technology Verification (ETV)

•	 California Statewide Trash Amendments Full Capture System Certified*

Select CDS® Certifications and Verifications

*The CDS System has been certified by the California State Water Resources Control Board as a Full Capture System provided that it is sized to treat 
the peak flow rate from the region specific 1-year, 1-hour design storm, or the peak flow capacity of the corresponding storm drain, whichever is less.

CDS® pretreats a bioswaleCDS® provides trash control



	 Save time, space and money with CDS 

CDS® Maintenance

Select a cost-effective and easy-to-access treatment system ... 

Systems vary in their maintenance needs, and the selection of a 
cost-effective and easy-to-access treatment system can mean a huge 
difference in maintenance expenses for years to come.

A CDS unit is designed to minimize maintenance and make it as easy 
and inexpensive as possible to keep our systems working properly.

INSPECTION

Inspection is the key to effective maintenance. Pollutant deposition 
and transport may vary from year to year and site to site. Semi-annual 
inspections will help ensure that the system is cleaned out at the 
appropriate time. Inspections should be performed more frequently 
where site conditions may cause rapid accumulation of pollutants.

RECOMMENDATIONS FOR CDS MAINTENANCE

The recommended cleanout of solids within the CDS unit’s sump should occur at 75% of the sump capacity. Access to the CDS 
unit is typically achieved through two manhole access covers – one allows inspection and cleanout of the separation chamber 
and sump, and another allows inspection and cleanout of sediment captured and retained behind the screen. A vacuum truck 
is recommended for cleanout of the CDS unit and can be easily accomplished in less than 30 minutes for most installations.

ENGINEERED SOLUTIONS

Most CDS® units can easily be cleaned 
within thirty minutes.

Design Your Own Hydrodynamic Separator 
(DYOHDS™)

Learn More:  
www.ContechES.com/dyohds

Quickly prepare designs for estimates and  
project meetings ... 

•	 Multiple sizing methods available.

•	 Site-specific questions ensure the selected unit will comply 
with site constraints.

•	 Multiple treatment options may be available based on 
regulations and site parameters.

•	 Follow up reports contain a site-specific design, sizing 
summary, standard detail, and specification.



Few companies offer the wide range of high-
quality stormwater resources you can find with 
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ENGINEERED SOLUTIONS
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CDS® 

Using patented continuous deflective separation technology, the 
CDS system screens, separates and traps debris, sediment, and 
oil and grease from stormwater runoff. The indirect screening 
capability of the system allows for 100% removal of floatables 
and neutrally buoyant material without blinding. Flow and 
screening controls physically separate captured solids, and 
minimize the re-suspension and release of previously trapped 
pollutants. Inline units can treat up to 6 cfs, and internally bypass 
flows in excess of 50 cfs (1416 L/s). Available precast or cast-in-
place, offline units can treat flows from 1 to 300 cfs (28.3 to 
8495 L/s). The pollutant removal capacity of the CDS system has 
been proven in lab and field testing. 

Operation Overview
Stormwater enters the diversion chamber where the diversion 
weir guides the flow into the unit’s separation chamber and 
pollutants are removed from the flow. All flows up to the 
system’s treatment design capacity enter the separation chamber 
and are treated.

Swirl concentration and screen deflection force floatables and 
solids to the center of the separation chamber where 100% of 
floatables and neutrally buoyant debris larger than the screen 
apertures are trapped.

Stormwater then moves through the separation screen, under 
the oil baffle and exits the system. The separation screen remains 
clog free due to continuous deflection.

During the flow events exceeding the treatment design capacity, 
the diversion weir bypasses excessive flows around the separation 
chamber, so captured pollutants are retained in the separation 
cylinder.

Design Basics
There are three primary methods of sizing a CDS system. The 
Water Quality Flow Rate Method determines which model size 
provides the desired removal efficiency at a given flow rate for a 
defined particle size. The Rational Rainfall Method™ or the and 
Probabilistic Method is used when a specific removal efficiency of 
the net annual sediment load is required.

Typically in the Unites States, CDS systems are designed to 
achieve an 80% annual solids load reduction based on lab 
generated performance curves for a gradation with an average 
particle size (d50) of 125 microns (μm). For some regulatory 
environments, CDS systems can also be designed to achieve an 
80% annual solids load reduction based on an average particle 
size (d50) of 75 microns (μm) or 50 microns (µm).

Water Quality Flow Rate Method
In some cases, regulations require that a specific treatment rate, 
often referred to as the water quality design flow (WQQ), be 
treated. This WQQ represents the peak flow rate from either 
an event with a specific recurrence interval, e.g. the six-month 
storm, or a water quality depth, e.g. 1/2-inch (13 mm)  of 
rainfall.

The CDS is designed to treat all flows up to the WQQ. At influent 
rates higher than the WQQ, the diversion weir will direct most 
flow exceeding the WQQ around the separation chamber. This 
allows removal efficiency to remain relatively constant in the 
separation chamber and eliminates the risk of washout during 
bypass flows regardless of influent flow rates.

Treatment flow rates are defined as the rate at which the CDS 
will remove a specific gradation of sediment at a specific removal 
efficiency. Therefore the treatment flow rate is variable, based 
on the gradation and removal efficiency specified by the design 
engineer.

Rational Rainfall Method™
Differences in local climate, topography and scale make every 
site hydraulically unique. It is important to take these factors into 
consideration when estimating the long-term performance of 
any stormwater treatment system. The Rational Rainfall Method 
combines site-specific information with laboratory generated 
performance data, and local historical precipitation records to 
estimate removal efficiencies as accurately as possible.

Short duration rain gauge records from across the United States 
and Canada were analyzed to determine the percent of the total 
annual rainfall that fell at a range of intensities. US stations’ 
depths were totaled every 15 minutes, or hourly, and recorded in 
0.01-inch increments. Depths were recorded hourly with 1-mm 
resolution at Canadian stations. One trend was consistent at 
all sites; the vast majority of precipitation fell at low intensities 
and high intensity storms contributed relatively little to the total 
annual depth.

These intensities, along with the total drainage area and runoff 
coefficient for each specific site, are translated into flow rates 
using the Rational Rainfall Method. Since most sites are relatively 
small and highly impervious, the Rational Rainfall Method is 
appropriate. Based on the runoff flow rates calculated for each 
intensity, operating rates within a proposed CDS system are 

GRATE INLET
(CAST IRON HOOD FOR
CURB INLET OPENING)

CREST OF BYPASS WEIR
(ONE EACH SIDE)

INLET
(MULTIPLE PIPES POSSIBLE)

OIL BAFFLE

SUMP STORAGESEPARATION SLAB

TREATMENT SCREEN

OUTLET

INLET FLUME

SEPARATION CYLINDER

CLEAN OUT
(REQUIRED)

DEFLECTION PAN, 3 SIDED
(GRATE INLET DESIGN)
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determined. Performance efficiency curve determined from full 
scale laboratory tests on defined sediment PSDs is applied to 
calculate solids removal efficiency. The relative removal efficiency 
at each operating rate is added to produce a net annual pollutant 
removal efficiency estimate.

Probabilistic Rational Method
The Probabilistic Rational Method is a sizing program Contech 
developed to estimate a net annual sediment load reduction for 
a particular CDS model based on site size, site runoff coefficient, 
regional rainfall intensity distribution, and anticipated pollutant 
characteristics.

The Probabilistic Method is an extension of the Rational Method 
used to estimate peak discharge rates generated by storm events 
of varying statistical return frequencies (e.g. 2-year storm event).  
Under the Rational Method, an adjustment factor is used to 
adjust the runoff coefficient estimated for the 10-year event, 
correlating a known hydrologic parameter with the target storm 
event.  The rainfall intensities vary depending on the return 
frequency of the storm event under consideration. In general, 
these two frequency dependent parameters (rainfall intensity 
and runoff coefficient) increase as the return frequency increases 
while the drainage area remains constant.

These intensities, along with the total drainage area and runoff 
coefficient for each specific site, are translated into flow rates 
using the Rational Method. Since most sites are relatively small 
and highly impervious, the Rational Method is appropriate. Based 
on the runoff flow rates calculated for each intensity, operating 
rates within a proposed CDS are determined. Performance 
efficiency curve on defined sediment PSDs is applied to calculate 
solids removal efficiency. The relative removal efficiency at each 
operating rate is added to produce a net annual pollutant 
removal efficiency estimate.

Treatment Flow Rate
The inlet throat area is sized to ensure that the WQQ passes 
through the separation chamber at a water surface elevation 
equal to the crest of the diversion weir. The diversion weir 
bypasses excessive flows around the separation chamber, 
thus preventing re-suspension or re-entrainment of previously 
captured particles.

Hydraulic Capacity
The hydraulic capacity of a CDS system is determined by the 
length and height of the diversion weir and by the maximum 
allowable head in the system. Typical configurations allow 
hydraulic capacities of up to ten times the treatment flow rate. 
The crest of the diversion weir may be lowered and the inlet 
throat may be widened to increase the capacity of the system 
at a given water surface elevation. The unit is designed to meet 
project specific hydraulic requirements.

Performance
Full-Scale Laboratory Test Results
A full-scale CDS system (Model CDS2020-5B) was tested at the 
facility of University of Florida, Gainesville, FL.  This CDS unit was 
evaluated under controlled laboratory conditions of influent flow 
rate and  addition of sediment.  

Two different gradations of silica sand material (UF Sediment 
& OK-110) were used in the CDS performance evaluation.  The 
particle size distributions (PSDs) of the test materials were 
analyzed using standard method “Gradation ASTM D-422 
“Standard Test Method for Particle-Size Analysis of Soils” by a 
certified laboratory. 

UF Sediment is a mixture of three different  products produced 
by the U.S. Silica Company: “Sil-Co-Sil 106”, “#1 DRY” and 
“20/40 Oil Frac”.  Particle size distribution analysis shows that 
the UF Sediment has a very fine gradation (d50 = 20 to 30 μm) 
covering a wide size range (Coefficient of Uniformity, C averaged 
at 10.6).  In comparison with the hypothetical TSS gradation 
specified in the NJDEP (New Jersey Department of Environmental 
Protection) and NJCAT (New Jersey Corporation for Advanced 
Technology) protocol for lab testing, the UF Sediment covers a 
similar range of particle size but with a finer d50 (d50 for NJDEP 
is approximately 50 μm) (NJDEP, 2003). 

The OK-110 silica sand is a commercial product of U.S. Silica 
Sand.  The particle size distribution analysis of this material, also 
included in Figure 1, shows that 99.9% of the OK-110 sand is 
finer than 250 microns, with a mean particle size (d50) of 106 
microns.  The PSDs for the test material are shown in Figure 1.

Figure 1. Particle size distributions

Tests were conducted to quantify the performance of a specific 
CDS unit (1.1 cfs (31.3-L/s) design capacity) at various flow rates, 
ranging from 1% up to 125% of the treatment design capacity of 
the unit, using the 2400 micron screen. All tests were conducted 
with controlled influent concentrations of approximately 200 
mg/L. Effluent samples were taken at equal time intervals 
across the entire duration of each test run.  These samples 
were then processed with a Dekaport Cone sample splitter to 
obtain representative sub-samples for Suspended Sediment 
Concentration (SSC) testing using ASTM D3977-97 “Standard 
Test Methods for Determining Sediment Concentration in Water 
Samples”, and particle size distribution analysis.  

Results and Modeling
Based on the data from the University of Florida, a performance 
model was developed for the CDS system.  A regression analysis 
was used to develop a fitting curve representative of the 
scattered data points at various design flow rates. This model, 
which demonstrated good agreement with the laboratory data, 
can then be used to predict CDS system performance with respect 
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to SSC removal for any particle size gradation, assuming the 
particles are inorganic sandy-silt.  Figure 2 shows CDS predictive 
performance for two typical particle size gradations (NJCAT 
gradation and OK-110 sand) as a function of operating rate. 

Figure 2. CDS stormwater treatment predictive performance for 
various particle gradations as a function of operating rate.  

Many regulatory jurisdictions set a performance standard for 
hydrodynamic devices by stating that the devices shall be capable 
of achieving an 80% removal efficiency for particles having a 
mean particle size (d50) of 125 microns (e.g. Washington State 
Department of Ecology — WASDOE - 2008).  The model can 
be used to calculate the expected performance of such a PSD 
(shown in Figure 3).  The model indicates (Figure 4) that the CDS 
system with 2400 micron screen achieves approximately 80% 
removal at the design (100%) flow rate, for this particle size 
distribution (d50 = 125 μm).

Figure 3.  WASDOE PSD 

Figure 4.  Modeled performance for WASDOE PSD.

Maintenance  
The CDS system should be inspected at regular intervals and 
maintained when necessary to ensure optimum performance.  
The rate at which the system collects pollutants will depend more 
heavily on site activities than the size of the unit. For example,  
unstable soils or heavy winter sanding will cause the grit chamber 
to fill more quickly but regular sweeping of paved surfaces will 
slow accumulation.  

Inspection  
Inspection is the key to effective maintenance and is easily 
performed.  Pollutant transport and deposition may vary from 
year to year and regular inspections will help ensure that the 
system is cleaned out at the appropriate time.  At a minimum, 
inspections should be performed twice per year (e.g. spring 
and fall) however more frequent inspections may be necessary 
in climates where winter sanding operations may lead to rapid 
accumulations, or in equipment washdown areas. Installations 
should also be inspected more frequently where excessive 
amounts of trash are expected.    

The visual inspection should ascertain that the system 
components are in working order and that there are no 
blockages or obstructions in the inlet and separation screen.  
The inspection should also quantify the accumulation of 
hydrocarbons, trash, and sediment in the system.  Measuring 
pollutant accumulation can be done with a calibrated dipstick, 
tape measure or other measuring instrument. If absorbent 
material is used for enhanced removal of hydrocarbons, the level 
of discoloration of the sorbent material should also be identified 
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during inspection. It is useful and often required as part of an 
operating permit to keep a record of each inspection.  A simple 
form for doing so is provided.  

Access to the CDS unit is typically achieved through two manhole 
access covers.  One opening allows for inspection and cleanout 
of the separation chamber (cylinder and screen) and isolated 
sump.  The other allows for inspection and cleanout of sediment 
captured and retained outside the screen.  For deep units, a 
single manhole access point would allows both sump cleanout 
and access outside the screen. 

The CDS system should be cleaned when the level of sediment 
has reached 75% of capacity in the isolated sump or when an 
appreciable level of hydrocarbons and trash has accumulated.  
If absorbent material is used, it should be replaced when 
significant discoloration has occurred.  Performance will not be 
impacted until 100% of the sump capacity is exceeded however 
it is recommended that the system be cleaned prior to that 
for easier removal of sediment.  The level of sediment is easily 
determined by measuring from finished grade down to the 
top of the sediment pile.  To avoid underestimating the level of 
sediment in the chamber, the measuring device must be lowered 
to the top of the sediment pile carefully.  Particles at the top of 
the pile typically offer less resistance to the end of the rod than 
consolidated particles toward the bottom of the pile.  Once this 
measurement is recorded, it should be compared to the as-built 
drawing for the unit to determine weather the height of the 
sediment pile off the bottom of the sump floor exceeds 75% of 
the total height of isolated sump. 

Cleaning 
Cleaning of a CDS systems should be done during dry weather 
conditions when no flow is entering the system. The use of a 
vacuum truck is generally the most effective and convenient 
method of removing pollutants from the system. Simply remove 
the manhole covers and insert the vacuum hose into the sump.  
The system should be completely drained down and the sump 
fully evacuated of sediment. The area outside the screen should 
also be cleaned out if pollutant build-up exists in this area.      

In installations where the risk of petroleum spills is small, liquid 
contaminants may not accumulate as quickly as sediment.  
However, the system should be cleaned out immediately in the 
event of an oil or gasoline spill. Motor oil and other hydrocarbons 
that accumulate on a more routine basis should be removed 
when an appreciable layer has been captured. To remove these 
pollutants, it may be preferable to use absorbent pads since they 
are usually less expensive to dispose than the oil/water emulsion 
that may be created by vacuuming the oily layer. Trash and debris 
can be netted out to separate it from the other pollutants.  The 
screen should be cleaned to ensure it is free of trash and debris.

Manhole covers should be securely seated following cleaning 
activities to prevent leakage of runoff into the system from above 
and also to ensure that proper safety precautions have been 
followed. Confined space entry procedures need to be followed 
if physical access is required. Disposal of all material removed 
from the CDS system should be done in accordance with local 
regulations. In many jurisdictions, disposal of the sediments may 
be handled in the same manner as the disposal of sediments 
removed from catch basins or deep sump manholes. Check your 
local regulations for specific requirements on disposal. 
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Note: To avoid underestimating the volume of sediment in the chamber, carefully lower the measuring device to the top of the 
sediment pile. Finer silty particles at the top of the pile may be more difficult to feel with a measuring stick. These finer particles 
typically offer less resistance to the end of the rod than larger particles toward the bottom of the pile.

CDS Model

Diameter
Distance from Water Surface 

to Top of Sediment Pile
Sediment Storage Capacity

ft m ft m y3 m3

CDS1515 3 0.9 3.0 0.9 0.5 0.4

CDS2015 4 1.2 3.0 0.9 0.9 0.7

CDS2015 5 1.5 3.0 0.9 1.3 1.0

CDS2020 5 1.5 3.5 1.1 1.3 1.0

CDS2025 5 1.5 4.0 1.2 1.3 1.0

CDS3020 6 1.8 4.0 1.2 2.1 1.6

CDS3025 6 1.8 4.0 1.2 2.1 1.6

CDS3030 6 1.8 4.6 1.4 2.1 1.6

CDS3035 6 1.8 5.0 1.5 2.1 1.6

CDS4030 8 2.4 4.6 1.4 5.6 4.3

CDS4040 8 2.4 5.7 1.7 5.6 4.3

CDS4045 8 2.4 6.2 1.9 5.6 4.3

CDS5640 10 3.0 6.3 1.9 8.7 6.7

CDS5653 10 3.0 7.7 2.3 8.7 6.7

CDS5668 10 3.0 9.3 2.8 8.7 6.7

CDS5678 10 3.0 10.3 3.1 8.7 6.7

Table 1: CDS Maintenance Indicators and Sediment Storage Capacities
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CDS Inspection & Maintenance Log

CDS Model:		  Location:	

		  Water	 Floatable	 Describe	
Maintenance

	

	 Date	 depth to	 Layer	 Maintenance	
Personnel

	 Comments

		  sediment1	 Thickness2	 Performed

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

1.	 The water depth to sediment is determined by taking two measurements with a stadia rod: one measurement from the manhole opening to the 
top of the sediment pile and the other from the manhole opening to the water surface.  If the difference between these measurements is less 
than the values listed in table 1 the system should be cleaned out.  Note: to avoid underestimating the volume of sediment in the chamber, 
the measuring device must be carefully lowered to the top of the sediment pile.

2.	 For optimum performance, the system should be cleaned out when the floating hydrocarbon layer accumulates to an appreciable thickness. In 
the event of an oil spill, the system should be cleaned immediately.
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RAIN GARDEN DESIGN CALCULATIONS  



WATER QUALITY VOLUME CALCULATIONS

RAIN GARDENS

NYACK HOSPITAL PARKING STRUCTURE

NYACK, NEW YORK

LANGAN  JOB NO. 10075402

DATED: 2020-03-17

Page 1 of 1

WATER QUALITY CALCULATIONS, WQv:

RG-1 (See Figure 9 in the Figures section of this report)

Water Quality Volume Calculation, WQv:

P x Rv x A Where: P = 90% Rainfall Event Number (See Figure 7 in this report) = 1.5

12 I = Impervious Cover (Percent)

Rv = 0.05 + 0.009 (I) ; Min Rv = 0.2

I = 73.3 % A = Site Area in acres (redevelopment area)

Rv = 0.7097

A = 0.080 ac

WQv = 0.01 acre-feet or 309 cubic feet

RG-2 (See Figure 9 in the Figures section of this report)

Water Quality Volume Calculation, WQv:

P x Rv x A Where: P = 90% Rainfall Event Number (See Figure 7 in this report) = 1.5

12 I = Impervious Cover (Percent)

Rv = 0.05 + 0.009 (I) ; Min Rv = 0.2

I = 53.3 % A = Site Area in acres (redevelopment area)

Rv = 0.5297

A = 0.150 ac

WQv = 0.01 acre-feet or 433 cubic feet

RG-3 (See Figure 9 in the Figures section of this report)

Water Quality Volume Calculation, WQv:

P x Rv x A Where: P = 90% Rainfall Event Number (See Figure 7 in this report) = 1.5

12 I = Impervious Cover (Percent)

Rv = 0.05 + 0.009 (I) ; Min Rv = 0.2

I = 59.7 % A = Site Area in acres (redevelopment area)

Rv = 0.5873

A = 0.041 ac

WQv = 0.00 acre-feet or 131 cubic feet

WQv = 

WQv = 

WQv = 

\\langan.com\data\PAR\data2\100754201\Project Data\_Discipline\Site Civil\Stormwater\Water Quality\Water Quality Volume for Rain Gardens



RAIN GARDEN WATER QUALITY CAPACITY CALCULATIONS

NYACK HOSPITAL PARKING STRUCTURE

NYACK, NEW YORK

LANGAN  JOB NO. 10075402

DATED: 2020-03-17

Page 1 of 1

Surface Area
Vsm

24" Soil Media

Vdl

12" Washed Stone

Ponding 

Depth (6")

Ponding

Area
Vponding WQv

RG-1 228 91 36 0.5 376 188 315

RG-2 329 132 53 0.5 487 244 428

RG-3 91 36 15 0.5 158 79 130

Porosity (soil) = 0.20 873

Porosity (stone) = 0.40 9,683

% Treatment 9.0

Proposed WQv

Required WQv

\\langan.com\data\PAR\data2\100754201\Project Data\_Discipline\Site Civil\Stormwater\Water Quality\Rain Garden WQ Capacity Calculation



New York State Stormwater Management Design Manual           
Chapter 5:  Green Infrastructure Practices 
Section 5.3 Green Infrastructure Techniques  

5.3.7 Rain Gardens 

Description:  The rain garden is a stormwater management practice intended to manage and treat small 

volumes of stormwater runoff from impervious surfaces using a conditioned planting soil bed and planting 

materials to filter runoff stored within a shallow depression. This practice is most commonly used in 

residential land use settings. The method is a variation on bioretention and combines physical filtering and 

adsorption with bio-geochemical processes to remove pollutants. Rain gardens are a simplified version of 

bioretention and are designed as a passive filter system without an underdrain connected to the storm drain 

system.  A gravel drainage layer is typically used for dispersed infiltration. Rainwater is directed into the 

garden from residential roof drains, driveways and other hard surfaces. The runoff temporarily ponds in the 

garden and seeps into the soil over one to two days.  The system consists of an inflow component, a shallow 

ponding area over a planted soil bed, mulch layer, gravel filter chamber, attractive shrubs, grasses and 

flowers, and an overflow mechanism to convey larger rain events to the storm drain system or receiving 

waters (see Figures 5.42 and 5.43). 

Figure 5.41 Profile of a typical rain garden 

5-71 



 

 

APPENDIX F 

 

STORM PIPE CONVEYANCE CALCULATIONS 

  



 

 

RUNOFF COEFFICIENT CALCULATIONS  



Nyack Hospital - Parking Structure

Village of Nyack, NY

DATE: 03/17/2020

DRAINAGE 

AREA 

TOTAL AREA 

(SF)

TOTAL AREA 

(AC)

PERVIOUS 

AREA (SF)

GRASS 

AREA (AC)

IMPERVIOUS 

AREA (AC)

GRASS 

(0.30)

IMPERVIOUS 

(0.99)
C VALUE

EX CB-101 16,317 0.37 6,125 0.14 0.23 0.04 0.23 0.73

CB-101 980 0.02 180 0.00 0.02 0.00 0.02 0.86

CB-102 6,326 0.15 1,146 0.03 0.12 0.01 0.12 0.87

CB-103 6,906 0.16 216 0.00 0.15 0.00 0.15 0.97

CB-104 3,206 0.07 418 0.01 0.06 0.00 0.06 0.90

CB-105 10,095 0.23 1,895 0.04 0.19 0.01 0.19 0.86

WQ-101 6,569 0.15 1,021 0.02 0.13 0.01 0.13 0.88

CB-106 7,578 0.17 1,281 0.03 0.14 0.01 0.14 0.87

YD-101 487 0.01 59 0.00 0.01 0.00 0.01 0.91

ROOF-101 15,063 0.35 0 0.00 0.35 0.00 0.34 0.99

ROOF-102 14,275 0.33 0 0.00 0.33 0.00 0.32 0.99

EX MH-201 44,143 1.01 5,685 0.13 0.88 0.04 0.87 0.90

EX MH-202 12,650 0.29 885 0.02 0.27 0.01 0.27 0.94

CB-201 14,011 0.32 2,722 0.06 0.26 0.02 0.26 0.86

CB-202 2,557 0.06 51 0.00 0.06 0.00 0.06 0.98

CB-203 6,198 0.14 427 0.01 0.13 0.00 0.13 0.94

CB-204 1,442 0.03 250 0.01 0.03 0.00 0.03 0.87

CB-205 1,853 0.04 913 0.02 0.02 0.01 0.02 0.65

CB-206 2,047 0.05 649 0.01 0.03 0.00 0.03 0.77

100-SERIES

RUNOFF COEFFICIENT TABLE- ONSITE 

200-SERIES



 

 

25-YEAR STORM 

CONVEYANCE ANALYSIS  















 

 

APPENDIX G 

 

RIP-RAP PROTECTION CALCULATIONS 
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