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2. Sizing Criteria 
Traditional BMP sizing criteria are based on the hydrology and climatic conditions of moderate 
climates.  These criteria are not always applicable to cold climate regions due to snowmelt, rain-on-
snow and frozen soils.  This chapter identifies methods to adjust both water quality (Section 2.1) and 
water quantity (Section 2.2) sizing criteria for cold climates. 
 
2.1 Water Quality Sizing Criteria 
The water quality volume is the portion of the BMP reserved to treat stormwater either through 
detention, filtration, infiltration or biological activity.  Base criteria developed for BMP sizing 
nationwide are based on rainfall events in moderate climates (e.g., Schueler, 1992).  Designers may wish 
to increase the water quality volume of BMPs to account for the unique conditions in colder climates, 
particularly when the spring snowfall represents a significant portion of the total rainfall.  Spring 
snowmelt, rain-on-snow and rain-on-frozen ground may warrant higher treatment volumes. It is 
important to note that the base criteria required by a region must always be met, regardless of 
calculations made for cold climate conditions. 
 

FIGURE 2.1  INCREASED WATER QUALITY VOLUME IN COLD CLIMATES 

 
The goal of  treating 90% of the annual pollutant load (Schueler, 1992), can be applied to snowmelt 
runoff and rain-on snow events.  In the following conditions, cold climate sizing may be greater than 
base criteria sizing: 

• Snowfall represents more than 10% of total annual precipitation.  This value is chosen 
because, at least some portion of the spring snowmelt needs to be treated in order to treat 
90% of annual runoff in these conditions. Using the rule of thumb that the moisture content 
of snowfall has about 10% moisture content, this rule can be simplified as: Oversize when 
average annual snowfall depth is greater than or equal to annual precipitation depth. 

 



 

 

• The area is in a coastal or Great Lakes region with more than 3' of snow annually.  In these 
regions, rain-on-snow events occur frequently enough to justify oversizing stormwater BMPs 
for water quality. 

 
The following caveats apply to the sizing criteria presented in this section: 

• These criteria are not appropriate for very deep snowpacks (i.e., greater than 4') because the 
volume to be treated would be infeasible, and often unnecessary.  

• Sizing for snow storage areas is described in Appendix C. 

• Snowmelt is a complicated process, with large annual variations.  While the criteria 
presented here address the affects of snowmelt and rain-on-snow, several simplifying 
assumptions are made.  Where local data or experience are available, more sophisticated 
methods should be substituted. 

 
2.1.1 Water Quality Volume for Snowmelt  
In order to treat 90% of annual runoff volume, sizing for snowmelt events needs to be completed in the 
context of the precipitation for the entire year.  In relatively dry regions that receive much of their 
precipitation as snowfall, the sizing is heavily influenced by the snowmelt event.  On the other hand, in 
regions with high annual rainfall, storm events are more likely to carry the majority of pollutants 
annually.  The sizing criteria for this section are based on three assumptions: 1) BMPs should be sized to 
treat the spring snowmelt event 2)Snowmelt runoff is influenced by the moisture content of the spring 
snowpack and soil moisture 3) No more than five percent of the annual runoff volume should bypass 
treatment during the spring snowmelt event and 4) BMPs can treat a snowmelt volume greater than their 
size. 
 

• BMPs should be sized to treat the spring snowmelt runoff event 
Snowmelt occurs throughout the winter in small, low-flow events.  These events have high 
concentrations of soluble pollutants such as chlorides and metals, because of “preferential 
elution” from the snowpack (Jeffries, 1988).  Although these events have significant pollutant 
loads, the flows are very low intensity, and generally will not affect BMP sizing decisions.   

 
The spring snowmelt, on the other hand, is higher in suspended solids and hydrophobic elements, 
such as hydrocarbons, which can remain in the snowpack until the last five to ten percent of 
water leaves the snowpack (Marsalek, 1991).  In addition, a large volume of runoff occurs over a 
comparatively short period of time (i.e., approximately two weeks).  Most BMPs rely on settling 
to treat pollutants, and the pollutants carried in the spring snowmelt are more easily treated by 
these mechanisms. In addition, the large flow volume during this event may be the critical water 
quality design event in many cold regions. 
 

• Snowmelt runoff is influenced by the moisture content of the spring snowpack and soil moisture 

Because of small snowmelt events that occur throughout the winter, losses through sublimation, 
and management practices such as hauling snow to other locations, the snowpack only contains a 
fraction of the moisture from the winter snowfall.  Thus, the remaining moisture in the snowpack 
can be estimated by: 

 
   



Section 2. Sizing Criteria 

2-3 

  M=0.1 *S-L1-L2-L3  Equation 2.1 
   Where:  

     M=Moisture in the Spring Snowpack (inches) 
     S=Annual Snowfall (inches) 
     L1, L2 and L3 = Losses to Hauling, Sublimation and Winter Melt, 

respectively. 
 

The volume of snow hauled off site can be determined based on available information on current 
plowing practices. In most regions, sublimation to the atmosphere is not very important, but this 
volume should be calculated in dry or southern climates, such as in the Sierra Nevada region.   

 
The design examples in this section use a simple “rule of thumb” approach, to estimate winter 
snowmelt for simplicity (Table 2.1).  The method assumes that winter snowmelt is influenced 
primarily by temperature, as represented by the average daily temperature for January.  One half 
of the snow (adjusted for plowing and sublimation) is assumed to melt during the winter in very 
cold regions (Average Tmax <25�F) and two thirds is assumed to melt during the winter in 
moderately cold regions (Average Tmax <35�F).  Winter snowmelt can be estimated using 
several methods, such as the simple degree-day method, or through more complex continuous 
modeling efforts.  

TABLE 2.1  WINTER SNOWMELT* 
Adjusted Snowfall 

Moisture Equivalent 
Winter Snowmelt 

(January Tmax<25�F) 
Winter Snowmelt (January 

Tmax<35�F) 
2" 1.0" 1.3" 

4" 2.0" 2.7" 

6" 3.0" 4.0" 

8" 4.0" 5.3" 

10" 5.0" 6.7" 

12" 6.0" 8.0" 

* Snowmelt occurring before the spring snowmelt event, based on the moisture content in the annual 
snowfall. The value in the first column is adjusted for losses due to sublimation and plowing off site. 

 
Snowmelt is converted to runoff when the snowmelt rate exceeds the infiltration capacity of the 
soil.  Although the rate of snowmelt is slow compared with rainfall events, snowmelt can cause 
significant runoff because of frozen soil conditions.  The most important factors governing the 
volume of snowmelt runoff are the water content of the snowpack and the soil moisture content 
at the time the soil freezes (Granger et al., 1984).  If the soil is relatively dry when it freezes, its 
permeability is retained.  If, on the other hand, the soil is moist or saturated, the ice formed 
within the soil matrix acts as an impermeable layer, reducing infiltration.  Section 2.1.3 outlines 
a methodology for computing snowmelt runoff based on this principle. 
 

• No more than 5% of the annual runoff volume should bypass treatment during spring snowmelt 
In order to treat 90% of the annual runoff volume, at least some of the spring snowmelt, on 
average, will go un-treated.  In addition, large storm events will bypass treatment during warmer 
months.  Limiting the volume that bypasses treatment during the spring snowmelt to 5% of the 
annual runoff volume allows for these large storm events to pass through the facility untreated, 
while retaining the 90% treatment goal. 
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  The resulting equation is: 
   T=(Rs-0.05R)A/12   (Equation 2.2) 
   Where: 
    T = Volume Treated (acre-feet) 
    Rs = Snowmelt Runoff [See Section 2.1.3] 
    R = Annual Runoff Volume (inches)   [See Section 2.1.2] 
    A = Area (acres) 
 

• BMPs can treat a volume greater than their normal size. 
Snowmelt occurs over a long period of time, compared to storm events.  Thus, the BMP does not 
have to treat the entire water quality treatment volume computed over twenty four hours, but 
over a week or more.  As a result, the necessary water quality volume in the structure will be 
lower than the treatment volume.  For this manual, we have assumed a volume of ½ of the value 
of the computed treatment volume (T) calculated in equation 2.2.   

  Thus, 
   WQv = ½ T     (Equation 2.3) 
 
2.1.2 Base Criteria/ Annual Runoff  
The base criterion is the widely-used, traditional water quality sizing rule.  This criterion, originally 
developed for moderate climates, represents the minimum recommended water quality treatment 
volume. In this manual, the runoff from a one inch rainfall event is used as the base criteria.  The basis 
behind this sizing criteria is that approximately 90% of the storms are treated using this event.  This 
value may vary nationwide, depending on local historical rainfall frequency distribution data.  However, 
the one inch storm is used as a simplifying assumption.  The base criteria included in this manual is 
chosen because it incorporates impervious area in the sizing of urban BMPs, and modifications are used 
nationwide.  The cold climate sizing modifications used in this manual may be applied to any base 
criteria, however. 
 
Runoff for rain events can be determined based on the Simple Method (Schueler, 1987).   
  r = p(.05+.9I)    (Equation 2.4) 
  Where: r = Event Rainfall Runoff (inches) 
     p = Event Precipitation (inches) 
     I = Impervious Area Fraction 
 
Thus, the water quality volume for the base criteria can be determined by: 
  WQv = (0.05+.9I) A/12   (Equation 2.5) 
  Where: WQv = Water Quality Volume (acre-feet) 
     I = Impervious Fraction 
     A = Area (acres) 
 
The Simple Method can also be used to determine the annual runoff volume.  An additional factor, Pj, is 
added because some storms do not cause runoff.  Assume Pj = 0.9 (Schueler, 1987).  Therefore, annual 
runoff volume from rain can be determined by: 
 
  R = 0.9 P (0.05+.9I)   (Equation 2.6) 
  Where: R = Annual Runoff (inches) 
     P = Annual Rainfall (inches) 
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2.1.3 Calculating the Snowmelt Runoff  
To complete water quality sizing, it is necessary to calculate the snowmelt runoff.  Several methods are 
available, including complex modeling measures.  For the water quality volume, however, simpler 
sizing methods can be used since the total water quality volume, not peak flow, is critical.  One method, 
modified from Granger et al. (1984) is proposed here.  Other methods can be used, particularly those 
adjusted to local conditions.  
 
According to Granger et al. (1984) the infiltration into pervious soils is primarily based on the saturation 
of the soils prior to freezing. While saturated soils allow relatively little snowmelt to infiltrate, dry soils 
have a high capacity for infiltration.  Thus, infiltration volumes vary between wet, moderate and dry soil 
conditions (Figure 2.2). 
  

FIGURE 2.2  SNOWMELT INFILTRATION BASED ON SOIL MOISTURE 

 
Assume also that impervious area produces 100% runoff.  The actual percent of snowmelt converted to 
runoff from impervious areas such as roads and sidewalks may be less than 100% due to snow removal, 
deposition storage and sublimation.  However, stockpiled areas adjacent to paved surfaces often exhibit 
increased runoff rates because of the high moisture content in the stockpiled snow (Buttle and Xu, 
1988).  This increased contribution from pervious areas off-sets the reduced runoff rates from cleared 
roads and sidewalks. 
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The resulting equation to calculate snowmelt runoff volume based on these assumptions is:  
 RS = [runoff generated from the pervious areas] + [runoff from the impervious areas] 
 Rs = [( 1 - I )( M-Inf )] + [( I )( 1 )( M )]   (Equation 2.7) 
 where: 
 
 RS = Snowmelt Runoff 
 I = Impervious Fraction 
 M = Snowmelt (inches) 
 Inf =  Infiltration (inches) 
 
Sizing Example 1: Snowpack Treatment 
Scenario: 50 Acre Watershed 

40% Impervious Area 
Average Annual Snowfall= 5'=60" 
Average Daily Maximum January Temperature = 20� 
Average Annual Precipitation = 30" 
20% of snowfall is hauled off site 
Sublimation is not significant 
Prewinter soil conditions: moderate moisture. 

Step 1: 
 
 
 
Step 2: 

Determine if oversizing is necessary 
Since the average annual precipitaiton is only ½ of average annual snowfall depth, oversizing 
is needed. 
 
Determine the annual losses from sublimation and snow plowing. 
Since snow hauled off site is about 20% of annual snowfall, the loss from snow hauling, L1, 
can be estimated by: 
L1 = (0.2)(0.1)S 
Where: L1 = Water equivalent lost to hauling snow off site (inches) 
S = Annual snowfall (inches) 
0.1 = Factor to convert snowfall to water equivalent 
 
Therefore, the loss to snow hauling is equal to: 
L1 = (0.2)(0.1)(60") 
L1 = 1.2" 
 
Since sublimation is negligible, L2 = 0 

Step 3: Determine the annual water equivalent loss from winter snowmelt events 
Using the information in Step 2, the moisture equivalent in the snowpack remaining after 
hauling is equal to: 
60"�0.1-1.2" = 4.8" 
 
Substituting this value into Table 2.1, and interpolating, find the volume lost to winter melt, 
L3. 
L3 = 2.4" 
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Step 4: Calculate the final snowpack water equivalent, M 
M = 0.1�S-L1-L2-L3 (Equation 2.1) 
S = 60" 
L1 = 1.2" 
L1 = 0" 
L3 = 2.4" 
 
Therefore, M = 2.4" 

Step 5: Calculate the snowmelt runoff volume, Rs 
Rs = (1-I)(M-Inf)+ I�M  Equation 2.7 
M =2.4" 
I =0.4 
Inf =0.8"   (From figure  2.2; assume average moisture) 
Therefore, RS = 1.9" 

Step 6: Determine the annual runoff volume, R 
Use the Simple Method to calculate rainfall runoff: 
R=0.9(0.05+0.9*I)P    (Equation 2.6) 
I=0.4 
P=30" 
Therefore, R=11" 

Step 7:  Determine the runoff to be treated 
Treatment, T  should equal: 
T= (Rs-0.05*R) A/12 (Equation 2.2) 
Rs=1.9" 
R =11" 
A = 50 Acres 
Therefore, T=5.6 acre-feet 

Step 8: Size the BMP 
The volume treated by the base criteria would be: 
WQv=(.05+.9*.4)(1'/12")(50 acres) = 1.7 acre-feet (Equation 2.5) 
 
For cold climates: 
WQv=1/2(T) = 2.8 acre-feet (Equation 2.3) 
The cold climate sizing criteria is larger, and should be used to size the BMP. 

 
 
2.1.4 Rain-on-Snow Events  
For water quality volume, an analysis of rain-on-snow events is important in coastal regions.  In non-
coastal regions, rain-on-snow events may occur annually but are not statistically of sufficient volume to 
affect water quality sizing, especially after snowpack size is considered.  In coastal regions, on the other 
hand, flooding and annual snowmelt are often driven by rain-on-snow events (Zuzel et al., 1983).  
Nearly 100% of the rain from rain-on-snow events and rain immediately following the spring melt is 
converted to runoff (Bengtsson, 1990).  Although the small rainfall events typically used for BMP water 
quality do not produce a significant amount of snowmelt (ACOE, 1956), runoff produced by these 
events is high because of frozen and saturated ground under snow cover. 
 
Many water quality volume sizing rules are based on treating a certain frequency rainfall event, such as 
treating the 1-year, 24-hour rainfall event.  The rationale of treating 90% of the pollutant load (Schueler, 
1992) can also be applied to rain-on-snow events, as shown in the following example. 
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Sizing Example 2: Rain-on-Snow 
Scenario: Portland, Maine 

50 Acre Watershed 
30% Impervious Area 
Data Requirements: Snowfall, Precipitation 

Step 1:  Develop a rain-on-snow data set. 
Find all the rainfall events that occur during snowy months.  Rainfall from December 
through April were included.  Please note that precipitation data includes both rainfall 
and snowfall, and only data from days without snowfall should be included.  Exclude 
non-runoff-producing events (less than 0.1").  Some of these events may not actually 
occur while snow is on the ground, but they represent a fairly accurate estimate of 
these events. 

Step 2: Calculate a runoff distribution for rain-on-snow events 
Since rain-on-snow events contribute directly to runoff, the runoff distribution is the 
same as the precipitation distribution in Figure 2.3. 
 

 
 
 

Figure 2.3 Rainfall Distribution for Snowy Months 
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Step 3: Calculate a rainfall distribution for non-snow months. 
Develop a distribution of rainfall for months where snow is not normally on the 
ground.  The rainfall distribution for May through November is included in Figure 
2.4. 

Figure 2.4  Rainfall Distribution for Non-Snowy Months 

 
 
Step 4: Calculate the runoff distribution for non-snow months. 

Use a standard method to convert rainfall to runoff, particularly methods that are 
calibrated to local conditions.  For this example, use the Simple Method.  Runoff is 
calculated as: 
  r=(0.05+0.9 I)p (Equation 2.4) 
  
For this example, I=0.3 (30% impervious area), so: 
r=0.32 p 
  
The runoff distribution for non-snow months is calculated by multiplying the rainfall 
in Figure 2.4 by 0.32. 

Step 5:  Combine the runoff distributions calculated in Steps 2 and 4 to produce an annual 
runoff distribution.  The resulting runoff distribution (Figure 2.5) will be used to 
calculate the water quality volume. 
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Figure 2.5  Annual Runoff Distribution: Portland, Maine 
 

 
 

 
Step 6: Size the BMP. 

In this case, use the 90% frequency runoff event (Figure 2.4), or 0.65 watershed 
inches.  This value is greater than the base criteria of 0.32  watershed inches (1" 
storm runoff).  Therefore, the greater value is used. 
 
WQv=(0.65 inches) (1 foot/12 inches) (50 acres) = 2.7 acre-feet 

 
2.2 Water Quantity Sizing 
Some BMPs, particularly detention basins, are used to prevent downstream flooding and channel 
erosion.  Three different events are controlled: a channel protection storm (usually 2-year), an overbank 
protection event (5-10 year storm) and an extreme flood event (50-100 year).  While different sizing 
criteria are developed for water quality because of the high loading associated with the snowmelt event, 
the only changes in water quantity sizing are to adjust the inflow hydrology to cold weather conditions 
(Figure 2.6).   

 
Of the three events controlled for water quantity, the extreme flood event is the only one for which rain-
on-snow and snowmelt events typically need to be considered.  The two goals in controlling this storm 
are to reduce peak flows to pre-development conditions and pass the flood event safely.  Since rain-on-
snow and snowmelt peak flows can be extremely large, these events should be considered primarily to 
ensure that the stormwater management facility does not fail under the design snowmelt or rain-on-snow 
events. 
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FIGURE 2.6  WATER QUANTITY SIZING CRITERIA 

 
Snowmelt and rain-on-snow events rarely need to be considered when designing for channel protection 
or overbank protection.  The only objective in controlling the channel protection and overbank 
protection events is to reduce the peak flow from a runoff event to pre-development levels.  Although 
snowmelt and rain-on-snow events can produce high runoff volumes, the difference between pre-
development and post-development flows is more pronounced for warm season rainfall events.  Since 
the ground is often frozen or saturated during the spring snowmelt period, the flows produced in pre-
development storms are very high. 
 
There are some cases where rain-on-snow events should be used to size BMPs for channel protection.  If 
the downstream channel has highly erosive soils, extra channel protection may be needed for the 
snowmelt event.   This event, although it has low peak flows compared to rainfall, is sustained for a long 
period of time.  Thus, the critical velocity for erosion may be exceeded with snowmelt events for these 
soils. 
 
An additional note for this section is that the calculations presented to size BMPs for water quantity are 
only examples.  A more comprehensive summary of snow flooding calculations, the Snow Hydrology 
Guide was compiled by the Ontario Ministry of Natural Resources (OMNR, 1989).  In addition, several 
commercial models are available to compute runoff from snowmelt and rainfall events. 
 
2.2.1 Sizing for Rainfall Events  
Most jurisdictions have flood and channel protection requirements based on rainfall events, such as the 
2-year, 10-year and 100-year rainfall.  One goal of controlling these storms is to reduce peak flows to 
“pre-development” levels.  In addition, any dams must include an emergency spillway that can safely 
attenuate or otherwise control flows in excess of the extreme flood (usually 50- or 100-year storm).  
Regardless of climate, the storm-based criteria need to be met.  
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2.2.2 Sizing for the Spring Snowmelt Event  
While the spring snowmelt event does not produce the “flashy” response typically associated with 
rainfall-driven flood events, the volume of runoff produced can cause flooding over time.  One 
substantial difference between snowmelt and streamflow hydrographs is that a major portion of the 
streamflow is from groundwater discharge associated with the spring melt.  In the summer, these flows 
are much lower.  In addition, there are some models specifically developed to analyze snowmelt runoff 
(Kutchment, 1996, for example).  
 
A simple five step approach to sizing BMPs for water quantity is presented below.  The steps are tasks 
that generally need to be completed to design for the snowmelt event, regardless of the specific 
technique used.  The modifications to hydrology are described in relation to the technique outlined in 
“Urban Hydrology for small Watershed” or TR-55 (USDA, 1986), but can be applied to almost any 
basic hydrologic method. 
Step 1: Determine the snowmelt rate 

There are a variety of factors that influence snowmelt, ranging from solar intensity to the age of 
the snowpack.  While a number of models are available to calculate snowmelt, many are either 
data intensive or require extensive calibration.  A simple method of calculating snowmelt is to 
assume that the snowmelt is related only to the average or maximum air temperature, the 
Degree-Day method.  Other methods can obtain more accurate data under some conditions, but 
generally require extensive data inputs (e.g., Kutchment, 1996).  In the Degree-Day method, 
the melt can be calculated as: 

   M= (T-32) F 
 where:  

T= average daily temperature (�F) 
     F= melt factor (inches/F�) 
 

While the melt factor can be vary, and should be estimated from local data where possible,  
Haith (1985) proposes a value of about 0.1"/F� as a default value.  The resulting equation 
would be: 

    M= 0.1 (T-32) 
Step 2: Adjust the surface runoff component 

The spring snowmelt generally takes place over saturated or frozen ground.  Some adjustment 
is needed to account for the relative impermeability of this surface.  

 
  Option 1: Use a “saturated curve number” 

Hawkins (1978) proposed one method used to modify the curve number for saturated ground 
conditions.  Using this saturated curve number, CNsat, is one adjustment for the period when 

the ground is covered with snow.  This option is recommended because it is supported by field 
data.  The modified curve number is equal to: 
CN sat = CN 

 
  0.4036 + 0.0059 CN 
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  Option 2: Increase impervious area 

Another method is to increase the impervious area when determining the curve number.  The 
degree to which impervious area increases is usually based on the professional judgement of 
the designer. One simple assumption is to double the impervious area when the ground is 
snow-covered.  This assumption has limitations in evaluating the pre-development condition, 
where there is no impervious area 

 
Option 3: Use a less permeable soil type 
Some stormwater practitioners suggested using a “C” or “D” soil type for winter runoff or 
snowmelt events to account for the effect of frozen ground.  This method is consistent with 
the idea that snow cover and frozen ground act to reduce the infiltration capacity of the soil.  
One obvious disadvantage of this method is that it is not practical when the site has these soils 
in the non-frozen condition. 

 
Step 3: Select a design event 
  While rain storms are one-day events, design spring snowmelt events may occur over a few 

weeks.  Two options are presented below, depending on data availability. 
  
 Option 1: Select a design flood year 

  If extensive streamflow records are available, it may be acceptable to pick a design year, 
based on historical flood records.  Unfortunately, these data are often not available. 

  
 Option 2: Select design snowfall records 

When streamflow records aren’t available, designers can use the design snowfall, e.g. the 100-
year total snowfall with the temperature conditions from that year. 

 
Step 4: Use a continuous model 

Floods caused by snowmelt result from sustained but not “flashy” responses.  While design 
storms for peak rainfall events can be determined based on individual events, this type of 
analysis is not as appropriate for snowmelt, especially in larger basins.  Some continuous 
models that include snowmelt processes are:   

• DR3M-QUAL: Distributed Routing Rainfall-Runoff Model (Alley and Smith, 1982) 

• WLF: Generalized Watershed Loading Functions (Haith et al., 1992) 

• HSPF: Hydrologic Simulation Program - FORTRAN (Bicknell et al., 1993) 

•    SITEMAP: Stormwater Intercept and Treatment Evaluation Model for Analysis and Planning   
(Omicron Associates, 1990) 

•    SWMM: Stormwater Management Model (Huber, W.C. and R.E. Dickinson, 1991) 

 
Alternatively, repetitive analysis with TR-55 may be appropriate for pond sizing.  That is, the storage 
taken up in a pond is calculated based on a single application of TR-55.  This analysis is used to set the 
initial storage available for the next day of snowmelt. 
Step 5: Size the BMP 

Simple BMP sizing can be used, since the goal is only to reduce the peak daily flow.  Sizing 
should be sufficient to reduce the peak daily flow to an acceptable level. 

 
 
2.2.3 Sizing for Rain-on-Snow Events  
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The goals for rain-on-snow events are exactly the same as for rain events: control peak flows to pre-
development levels and allow extreme flood events to pass safely.  Modifications to hydrologic 
calculations for rain-on-snow events follow below. 
 
Selecting a rain-on-snow event 
The same basic procedure as selecting a design rainfall event is followed.  Only rainfall for the months 
where snow is on the ground is analyzed, resulting in recurrence frequencies for given rain-on-snow 
events. 
 
Adjust the curve number 
Use one of the methods discussed in Section 2.2.2, preferably the saturated curve number, to adjust the 
curve number for frozen, saturated conditions. 
 
Assume some flood storage is taken up 
Non-winter water quality sizing assumes that the BMP is empty at the time of the design event.  In 
winter conditions, snowmelt may result in some storage being occupied.  Assume that the water quality 
volume is full at the time of the event.  Alternatively, use continuous modeling to route flows through 
the BMP. 
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