
New York State Stormwater Management Design Manual                     Chapter 4             
 

4-9 

 
Figure 4.4 One-Year Design Storm 
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 Section 4.4 Overbank Flood Control Criteria (Qp)   

 

The primary purpose of the overbank flood control sizing criterion is to prevent an increase in the 

frequency and magnitude of out-of-bank flooding generated by urban development (i.e., flow events that 

exceed the bankfull capacity of the channel, and therefore must spill over into the floodplain).  

 

Overbank control requires storage to attenuate the post development 10-year, 24-hour peak discharge rate 

(Qp) to predevelopment rates. 

 

The overbank flood control requirement (Qp) does not apply in certain conditions, including: 

The site discharges directly tidal waters or fourth order (fourth downstream) or larger streams.  Refer to 

Section 4.3 for instructions.   

• A downstream analysis reveals that overbank control is not needed (see section 4.7). 

 

Basis for Design of Overbank Flood Control 

When addressing the overbank flooding design criteria, the following represent the minimum basis for 

design: 

 

• TR-55 and TR-20 (or approved equivalent) will be used to determine peak discharge rates. 

• When the predevelopment land use is agriculture, the curve number for the pre-developed 

condition shall be derived from the recommended five-year crop rotation for a region, from the 

local Soil Conservation Service, or from the historical five-year crop rotation for the site, 

whichever results in a lower curve number value. 

• Off-site areas should be modeled as "present condition" for the 10-year storm event. 

• Figure 4.5 indicates the depth of rainfall (24 hour) associated with the 10-year storm event 

throughout the State of New York. 

• The length of overland flow used in tc calculations is limited to no more than 150 feet for 

predevelopment conditions and 100 feet for post development conditions. On areas of extremely 

flat terrain (<1% average slope), this maximum distance is extended to 250 feet for 

predevelopment conditions and 150 feet for postdevelopment conditions. 
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Figure 4.5 10-Year Design Storm 
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 Section 4.5 Extreme Flood Control Criteria (Qf)  

 

The intent of the extreme flood criteria is to (a) prevent the increased risk of flood damage from large 

storm events, (b) maintain the boundaries of the predevelopment 100-year floodplain, and (c) protect the 

physical integrity of stormwater management practices 

 

100 Year Control requires storage to attenuate the post development 100-year, 24-hour peak discharge 

rate (Qf) to predevelopment rates. 

 

The 100-year storm control requirement can be waived if: 

• The site discharges directly tidal waters or fourth order (fourth downstream) or larger streams.  
Refer to Section 4.3 for instructions.  

• Development is prohibited within the ultimate 100-year floodplain 
• A downstream analysis reveals that 100-year control is not needed (see section 4.7) 

 

Detention structures involving dams must provide safe overflow of the design flood, as discussed in 

Appendix A: “Guidelines for the Design of Dams.” The flowrates and floodplain extents referred to 

herein should not be confused with those developed by FEMA for use in the NFIP.  Often FEMA has 

developed 10, 50, 100 and 500-yr flowrates for streams in developed, flood-prone areas, as shown in the 

Flood Insurance Study (FIS) for a given community.  However, it should be noted that these flowrates are 

only provided at selected locations along studied streams, generally represent the watershed conditions 

existing at the time of the study, and are commonly developed using stream gauge records or USGS 

regression equations and therefore do not have any associated storm duration.  The extents of the special 

flood hazard area (SFHA) as shown on the flood insurance rate maps (FIRMs) are defined using these 

flowrates. These flowrates and flood extents should not be used to compare the pre and post-project 

development conditions for the purposes of designing on storm water management facilities. 
 

Basis for Design for Extreme Flood Criteria 

 

• The same hydrologic and hydraulic methods used for overbank flood control shall be used to analyze 

Qf. 

• Figure 4.6 indicates the depth of rainfall (24 hour) associated with the 100-year storm event 

throughout New York State. 

• When determining the storage required to reduce 100-year flood peaks, model off-site areas under 

current conditions. 
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• When determining storage required to safely pass the 100-year flood, model off-site areas under 

ultimate conditions. 
Figure 4.6 100-Year Design Storm
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 Section  4.6 Conveyance Criteria  

 

In addition to the stormwater treatment volumes described above, the manual also provides guidance on 

safe and non-erosive conveyance to, from, and through SMPs.  Typically, the targeted storm frequencies 

for conveyance are the two-year and ten-year events.  The two-year event is used to ensure non-erosive 

flows through roadside swales, overflow channels, pond pilot channels, and over berms within practices.  

Figure 4.7 presents rainfall depths for the two-year, 24-hour storm event throughout New York State.  

The 10-year storm is typically used as a target sizing for outfalls, and as a safe conveyance criterion for 

open channel practices and overflow channels.  Note that some agencies or municipalities may use a 

different design storm for this purpose. 

 

Section  4.7  Stream Order  Identification 

 

This section provides an example to help identify stream order based on Strahler-Horton Method.  A 

network of streams drain each watershed.  Streams can be classified according to their order in that 

network.  A stream that is identified as a “blue-line” stream on USGS topo maps, and has no tributaries or 

branches is defined as a first-order stream. When two first-order streams combine, a second-order stream 

is created, and so on.  Figure 4.8 illustrates the stream order concept (Schueler, T. 1995).  

Figure 4.8     A Network of Headwater and Third-order Streams
(Source:  Schueler, 1995)
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 Section 4.8  Downstream Analysis  

 

Overbank, and extreme flood requirements may be waived based on the results of a downstream analysis.  

In addition, such an analysis for overbank and extreme flood control is recommended for larger sites (i.e., 

greater than 50 acres) to size facilities in the context of a larger watershed.  The analysis will help ensure 

that storage provided at a site is appropriate when combined with upstream and downstream flows.  For 

example, detention at a site may in some instances exacerbate flooding problems within a watershed.  

This section provides brief guidance for conducting this analysis, including the specific points along the 

downstream channel to be evaluated and minimum elements to be included in the analysis.   

 

Downstream analysis can be conducted using the 10% rule. That is, the analysis should extend from the 

point of discharge downstream to the point on the stream where the site represents 10% of the total 

drainage area.  For example, the analysis points for a 10-acre  would include points on the stream from 

the points of discharge to the nearest downstream point with a drainage area of 100 acres.  The required 

elements of the downstream analysis are described below. 

 

• Compute pre-development and post-development peak flows and velocities for design storms 

(e.g., 10-year and 100-year), at all downstream confluences with first order or higher streams up 

to and including the point where the 10% rule is met.  These analyses should include scenarios 

both with and without stormwater treatment practices in place, where applicable. 

• Evaluate hydrologic and hydraulic effects of all culverts and/or obstructions within the 

downstream channel. 

• Assess water surface elevations to determine if an increase in water surface elevations will impact 

existing buildings and other structures. 

 

The design, or exemption, at a site level can be approved if both of the following criteria are met: 

• Peak flow rates increase by less than 5% of the pre-developed condition for the design storm 

(e.g., 10-year or 100-year) 

• No downstream structures or buildings are impacted. 
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Figure 4.7 2-Year Design Storm
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 Section 4. 9 Stormwater Hotspots  

A stormwater hotspot is defined as a land use or activity that generates higher concentrations of 

hydrocarbons, trace metals or toxicants than are found in typical stormwater runoff, based on 

monitoring studies. If a site is designated as a hotspot, it has important implications for how 

stormwater is managed.  First and foremost, stormwater runoff from hotspots cannot be allowed to 

infiltrate into groundwater, where it may contaminate water supplies.  Second, a greater level of 

stormwater treatment is needed at hotspot sites to prevent pollutant washoff after construction.  This 

treatment plan typically involves preparing and implementing a stormwater pollution prevention 

plan that involves a series of operational practices at the site that reduce the generation of pollutants 

from a site or prevent contact of rainfall with the pollutants. Table 4.3 provides a list of designated 

hotspots for the State of New York 

 

Under EPA’s stormwater NPDES program, some industrial sites are required to prepare and 

implement a stormwater pollution prevention plan.  A list of industrial categories that are subject to 

the pollution prevention requirement can be found in the State of New York SPDES.  In addition, 

New York’s requirements for preparing and implementing a stormwater pollution prevention plan 

are described in the SPDES general discharge permit.  The stormwater pollution prevention plan 

requirement applies to both existing and new industrial sites.  

  

Table 4.3  Classification of Stormwater Hotspots 

The following land uses and activities are deemed stormwater hotspots: 

• Vehicle salvage yards and recycling facilities  # 
• Vehicle fueling stations 
• Vehicle service and maintenance facilities 
• Vehicle and equipment cleaning facilities  # 
• Fleet storage areas (bus, truck, etc.)  # 
• Industrial sites (based on SIC codes outlined in the SPDES) 
• Marinas (service and maintenance) # 
• Outdoor liquid container storage 
• Outdoor loading/unloading facilities 
• Public works storage areas 
• Facilities that generate or store hazardous materials # 
• Commercial container nursery 
• Other land uses and activities as designated by an appropriate review authority 

#  indicates that the land use or activity is required to prepare a stormwater pollution prevention 
plan under the SPDES stormwater program. 
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The following land uses and activities are not normally considered hotspots: 

• Residential streets and rural highways  
• Residential development 
• Institutional development 
• Office developments 
• Non-industrial rooftops 
• Pervious areas, except golf courses and nurseries (which may need an Integrated Pest 

Management (IPM) Plan). 
 

While large highways (average daily traffic volume (ADT) greater than 30,000) are not designated as a 

stormwater hotspot, it is important to ensure that highway stormwater management plans adequately 

protect groundwater. 
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