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Glossary 

Geomorphology: The study of earth’s physical features and the processes that form and shape 

them. This includes the processes that influence the characteristics of stream channels. 

Hydrograph: A graph that depicts rate of flow with time at a specific point in a stream channel. 

Interflow: Lateral movement of water. 

Recurrence Interval: The return period representing the average number of years between a 

specified precipitation event or stream flow event. 

Time of Concentration: The time it takes for water to flow from one point to another, typically 

the most distant point in a watershed to the outlet. 

  



Water Storage Benefit Calculator Manual 2015 

 

Kieser & Associates, LLC 
536 E.  Mich igan  Ave. ,  Su i t e  300 ,  Kalamazoo ,  MI  49007  

page 2 

 

Introduction 

This manual guides the user through an Excel-based workbook designed to calculate the water 

storage benefits associated with implementing best management practices (BMPs) that increase 

infiltration and/or evapotranspiration.  These practices reduce surface runoff, and the associated 

water storage benefits can be calculated by assessing the difference in runoff before and after 

BMP implementation.  The workbook associated with this manual applies the Technical Release 

55 method to calculate surface runoff, using a curve number approach (USDA NRCS, 1986).   

Background  

Improved water storage can provide many benefits, including flood control, increased channel 

stability, and enhanced efficacy of downstream BMPs.  However, measuring these benefits 

requires a clear, well-defined goal.  Defining this goal varies based on setting characteristics and 

the water quantity issue being addressed.  In general, establishing a goal should consider: 

1. The size, linear extent, and upstream flow (rates and volume) contributing to the issue  

2. Available downstream monitoring stations and long-term records  

3. Appropriate watershed scale for managing the desired outcome 

Based on these considerations, the assessment of future benefits associated with enhanced upland 

characteristics for water storage should be grounded on an agreed-upon baseline.  A clearly 

defined and well-communicated objective is vital for generating meaningful assessments of 

water storage benefits and tracking progress toward environmental goals.  A clear and concise 

objective clarifies the desired performance characteristics and provides a benchmark managers 

can use to generate a meaningful measure of progress.   

A clear goal combined with a watershed understanding can make selecting the right storage BMP 

easier, but the process still will not be simple.  BMP selection is complicated by the fact that 

each watershed has its own time of concentration.  The time of concentration is the travel time it 

takes water to flow from the most upstream area to the downstream point of interest.  Several 

complex natural processes influence the time of concentration.   

Predicting both the timing and the peak of the hydrograph can be confused by these 

complexities, leaving decision makers grasping for better predictive tools to evaluate the desired 

performance.  For instance, reduced hydrologic benefits than predicted at the edge-of-field can 

occur by not taking into account different soils, slopes, and land management systems across the 

basin.  This variability creates different times of concentration for each tributary in the 

watershed.  In addition, a large watershed can experience multiple storms in different locations at 

the same time.  Alternatively, a single storm can vary substantially in size and rainfall intensity 

as it passes through the watershed.   
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The geomorphology of each water resource also can impact the timing of peaks and water 

storage benefits associated with natural features.  Generally, a watershed with a high percentage 

of area covered by lakes and wetlands will store more water than a similarly sized watershed 

with a lower percentage of area in surface water.  However, it is difficult to predict the effects of 

geomorphology features such as channel shape and form on timing and peak height of the 

hydrograph.  For instance, certain stream geomorphology characteristics (e.g., meander, channel 

depth) can slow velocities and lengthen travel distances.  Other attributes that change peak flow 

magnitude and timing include interaction with the groundwater, whether the tributary peak flows 

are in sequence or out of sequence, and changes in direction of different storm events.   

Benefits will be more apparent when BMPs are implemented in a smaller watershed and/or 

efforts target smaller precipitation events.  For instance, urban BMPs often are designed to 

address common runoff recurrence intervals, such as 2-year, 5-year, 10-year, and 25-year events.  

Attempting to manage larger storms using upland water storage BMPs, however, is much more 

difficult.  For instance, large flood events often occur when the upland water storage capacity has 

already been filled by preceding events.  In addition, with large events, the flood conditions in 

rivers and streams have flow rates (cubic feet per second or cfs) at such a large magnitude that 

the available water storage site opportunities will be filled in a short amount of time.  This is due 

to the difference in measurement units.  Stream flow is often measured in volume units per time 

(e.g., cubic feet per second or meters cubed per second) versus upland storage measurements 

provided as just a volume, or as a volume per time where the unit of time is much longer (e.g., 

cubic feet or cubic feet per day).  For instance, a large river flood flow of 50,000 cfs is moving 

4.320 billion cubic feet of water in a day.  Conditions in large flooding events can still be 

improved by providing water storage in upland areas.  However, reasonable expectations should 

be understood when setting targets for these events. 

The calculator that accompanies this manual applies two example watershed storage goals.  

These goals are a 25-percent reduction in both the stream 2-year return event peak flow and the 

number of days that peak flows are reached.  The Minnesota Pollution Control Agency's 

Sediment Reduction Strategy for the Minnesota River Basin and South Metro Mississippi River 

(MPCA, 2014) provided the basis for these objectives.  However, the examples illustrated in this 

manual slightly modify the water storage goals described in the MPCA report.   

The calculation examples applied a goal based on the assumption that sediment reduction 

strategies are addressing near-channel sediment sources and are being communicated to 

watershed management organizations (WMOs) that commonly operate at a county boundary or a 

HUC-8 scale.  This clarification was important when selecting the monitored period of record to 

define a 25-percent reduction baseline.  Because the Minnesota River Basin is so large, covering 

approximately 20-percent of the state, many monitoring stations are located in the basin.  

However, each WMO is charged with a mission to protect its watershed and therefore a certain 
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amount of protection also will be provided to the Minnesota River.  To this end, selecting a 

downstream monitoring station appropriate to reduce near channel sources located within the 

boundaries of a WMO was considered more appropriate than selecting a Minnesota River 

mainstem monitoring station downstream by the Twin Cities.  This helped reduce the number of 

complexities associated with larger watersheds, as described previously.   

The calculation process illustrated in this manual applied the defined objective to the flow 

monitoring station at the most downstream location within the political boundary or as close 

downstream as possible.  The station must have a sufficiently long period of record to 

incorporate the natural climatic variability and understand its influence on dry, moderate, and 

high flow regimes.  The procedure for applying the monitoring information to the calculation 

process will be discussed within the next section of this manual. 

Watershed Storage Goal 

The worksheet entitled “Watershed Storage Goal” is used to determine the critical stream cubic 

feet per second goal.  The user will enter information provided in a U.S. Geological Survey 

(USGS) document entitled: Techniques for Estimating the Magnitude and Frequency of Peak 

Flows on Small Streams in Minnesota Based on Data through Water Year 2005 (USGS, 2010, 

available at: http://pubs.usgs.gov/sir/2009/5250/pdf/sir2009-5250.pdf).   

Calculation Process 

1. Enter the watershed reduction goal and recurrence interval information in the spreadsheet 

2. Locate the downstream monitoring station to which the watershed storage goal is being 

applied.   

Use Figure 1 (page 3 of the USGS, 2010 document), which provides a map of 

monitoring station locations.  Each station has a unique identifier for sites with 

estimated peak-flow frequencies. 

http://pubs.usgs.gov/sir/2009/5250/pdf/sir2009-5250.pdf
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Figure 1. Map of flow monitoring stations (USGS, 2010). 
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3. Find the relevant information for the selected station. 

Use Table 1 of the USGS, 2010 document, which begins on page 20 (USGS, 

2010).  The table is organized based on the same unique station identifier used in 

the Figure 1 map.  For example, the Watonwan River monitoring station near 

Garden City has identification number 211.  Table 1 provides the station number, 

location description, station's period of record, and peak-flow (cfs) for the 1.5, 2, 

5, 10, 25, 50, 100, and 500-year recurrence intervals. 

4. Enter the information from Table 1 into the spreadsheet. 

The spreadsheet will automatically calculate the stream flow reduction associated 

with the water storage goal, as illustrated in Figure 2. 

 

 

Figure 2. Example calculation of stream flow reduction. 
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Selecting Precipitation Amount 

The worksheet entitled “Selecting Precipitation Amount” is used to determine the precipitation 

amount associated with the storm recurrence interval of interest.  This value then will be used to 

inform the water storage benefit calculation process.  This process emulates the assumptions 

applied in the urban stormwater runoff event calculation process.  Section 3.3 of the Minnesota 

Department of Transportation Drainage Manual (MnDOT, 2000) states:  

“Drainage Structures are designed for a design flood frequency.  Certain 

hydrologic procedures use rainfall and rainfall frequency as the basic input.  Thus 

it is commonly assumed in most cases that the 10-year rainfall will produce the 

10-year flood.  In general, rainfall is used to design storm drains and culverts with 

small drainage areas. The rational method and USDA NRCS methods use the 

assumption that a rainfall of a certain frequency will produce a flood of the same 

frequency.” 

It is appropriate to extend the urban stormwater runoff assumptions to agricultural settings if the 

goal is to ensure progress and the approach uses a reasonable estimate based on best available 

science.  The MnDOT drainage manual (MnDOT, 2000) focuses on structural damage from 

underestimating actual flows, which is not a factor in this calculator.  The BMPs evaluated here 

are intended to reduce any flow that occurs, and this spreadsheet is designed to support programs 

interested in estimating those reductions.  In addition, applying best available science involves 

calibrating site water storage benefit estimates for downstream storage benefits using an 

appropriate governance model and adaptive management.  An adaptive management approach 

tests the assumptions and program performance using an iterative loop involving a monitoring 

plan and analysis strategy designed to enhance and refine the program. 

The water storage calculation procedure uses the National Oceanic and Atmospheric 

Administration (NOAA) Precipitation Frequency Data Server to determine the appropriate 

design storm rainfall amount at a given recurrence interval (NOAA, 2013).  These data are 

available at: http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=mn  The 

Precipitation Frequency Data Server provides an easy-to-use atlas to identify the BMP location 

and the associated site-specific precipitation frequency estimates.  The website provides a table 

of rainfall frequency estimates (in inches) associated with standard recurrence interval events 

within a 90-percent confidence interval.  Figure 3 provides an example result from the NOAA 

Precipitation Frequency Data Server.  

 

 

 

http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=mn
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PDS-based precipitation frequency estimates with 90% confidence intervals (in inches)
1
 

Duration 
Average recurrence interval (years) 

1 2 5 10 25 50 100 200 500 1000 

5-min 

0.385 0.459 0.581 0.683 0.825 0.935 1.05 1.16 1.31 1.43 

(0.308-
0.487) 

(0.366-
0.580) 

(0.462-
0.736) 

(0.540-
0.867) 

(0.630-
1.07) 

(0.699-
1.23) 

(0.756-
1.40) 

(0.805-
1.58) 

(0.877-
1.83) 

(0.931-
2.01) 

10-min 

0.564 0.673 0.851 1 1.21 1.37 1.53 1.7 1.92 2.09 

(0.451-
0.713) 

(0.537-
0.850) 

(0.677-
1.08) 

(0.791-
1.27) 

(0.923-
1.57) 

(1.02-1.
80) 

(1.11-2.
05) 

(1.18-2.
32) 

(1.28-2.
67) 

(1.36-2.
94) 

15-min 

0.688 0.82 1.04 1.22 1.47 1.67 1.87 2.07 2.34 2.55 

(0.550-
0.869) 

(0.654-
1.04) 

(0.825-
1.31) 

(0.964-
1.55) 

(1.13-1.
92) 

(1.25-2.
19) 

(1.35-2.
50) 

(1.44-2.
83) 

(1.56-3.
26) 

(1.66-3.
59) 

30-min 

0.921 1.11 1.41 1.66 2.01 2.28 2.55 2.83 3.19 3.47 

(0.736-
1.16) 

(0.882-
1.40) 

(1.12-1.
78) 

(1.31-2.
11) 

(1.53-2.
61) 

(1.70-2.
99) 

(1.84-3.
41) 

(1.96-3.
85) 

(2.13-4.
45) 

(2.26-4.
89) 

60-min 

1.19 1.42 1.8 2.14 2.62 3.01 3.41 3.83 4.4 4.85 

(0.947-
1.50) 

(1.13-1.
79) 

(1.44-2.
29) 

(1.69-2.
72) 

(2.01-3.
43) 

(2.25-3.
97) 

(2.47-4.
58) 

(2.66-5.
24) 

(2.95-6.
15) 

(3.17-6.
84) 

2-hr 

1.45 1.73 2.2 2.62 3.24 3.74 4.27 4.83 5.61 6.23 

(1.17-1.
81) 

(1.39-2.
16) 

(1.77-2.
76) 

(2.09-3.
29) 

(2.51-4.
21) 

(2.83-4.
90) 

(3.13-5.
69) 

(3.40-6.
57) 

(3.80-7.
80) 

(4.10-8.
72) 

3-hr 

1.63 1.93 2.46 2.94 3.65 4.25 4.9 5.59 6.57 7.36 

(1.32-2.
02) 

(1.56-2.
39) 

(1.98-3.
06) 

(2.36-3.
66) 

(2.86-4.
75) 

(3.25-5.
56) 

(3.61-6.
52) 

(3.96-7.
59) 

(4.47-9.
11) 

(4.86-1
0.3) 

6-hr 

1.93 2.27 2.89 3.46 4.34 5.1 5.91 6.79 8.06 9.1 

(1.58-2.
37) 

(1.85-2.
78) 

(2.35-3.
55) 

(2.81-4.
28) 

(3.45-5.
61) 

(3.93-6.
62) 

(4.40-7.
81) 

(4.86-9.
17) 

(5.54-1
1.1) 

(6.06-1
2.6) 

12-hr 

2.2 2.59 3.3 3.96 4.96 5.81 6.73 7.74 9.17 10.3 

(1.82-2.
67) 

(2.14-3.
15) 

(2.71-4.
02) 

(3.24-4.
83) 

(3.97-6.
33) 

(4.52-7.
47) 

(5.06-8.
82) 

(5.58-1
0.3) 

(6.36-1
2.5) 

(6.95-1
4.2) 

24-hr 

2.51 2.92 3.67 4.38 5.45 6.36 7.35 8.43 9.97 11.2 

(2.09-3.
01) 

(2.44-3.
51) 

(3.05-4.
42) 

(3.62-5.
28) 

(4.40-6.
88) 

(5.00-8.
09) 

(5.58-9.
54) 

(6.13-1
1.2) 

(6.97-1
3.5) 

(7.61-1
5.3) 

Figure 3. Example result from NOAA Precipitation Frequency Data Server. 
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Calculation Process 

In this example, the selected watershed storage recurrence interval (originally entered in the 

“Watershed Storage Goal” spreadsheet was a 24-hour, rainfall amount.  When 

working with stream hydrographs from a HUC-8 scale or larger, a commonly applied average is 

the 24-hour flow (cfs).  This average reflects a standard practice (e.g., USGS commonly reported 

value) that provides an appropriate level of accuracy and minimizes the number of readings used.  

In addition, it reduces naturally occurring variability when integrating runoff across a large 

contributing area.    

1. Use the NOAA Precipitation Frequency Data Server to identify precipitation information 

a. Magnify the map and place the crosshairs as close to the field location as possible 

b. Capture the resulting data for the 24-hour duration row 

2. Enter the 24-hour duration storm event for the appropriate recurrence interval; round up 

to a 2-yr recurrence interval if the water storage goal is based on a 1.5-yr recurrence. 

a. In this example, the value provided by Table 1 for a 24-hour, 2-year recurrence 

interval is 2.92 inches.  

b. The user then enters this rainfall amount into the spreadsheet:  inches 

of rainfall. 

BMP Site Water Storage Benefits 

The worksheet entitled “BMP Site Water Storage Benefits” is used to determine the water 

storage benefits associated with BMP implementation.  The process begins by using the U.S. 

Department of Agriculture Natural Resources Conservation Service (USDA NRCS, formerly the 

Soil Conservation Service - SCS) Web Soil Survey to gather site-specific soil data based on 

Hydrologic Soil Group.  These data then are used to apply a USDA NRCS procedure for 

calculating runoff. 

A brief explanation of the Hydrologic Soil Group identification is provided by the NRCS Web 

Soil Survey tool.  It states: 

"Hydrologic soil groups are based on estimates of runoff potential. Soils are assigned to one of 

four groups according to the rate of water infiltration when the soils are not protected by 

vegetation, are thoroughly wet, and receive precipitation from long-duration storms. 

“The soils in the United States are assigned to four groups (A, B, C, and D) and three dual 

classes (A/D, B/D, and C/D). The groups are defined as follows: 

1.5
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“Group A. Soils having a high infiltration rate (low runoff potential) when 

thoroughly wet. These consist mainly of deep, well drained to excessively drained 

sands or gravelly sands. These soils have a high rate of water transmission. 

“Group B. Soils having a moderate infiltration rate when thoroughly wet. These 

consist chiefly of moderately deep or deep, moderately well drained or well 

drained soils that have moderately fine texture to moderately coarse texture. 

These soils have a moderate rate of water transmission. 

“Group C. Soils having a slow infiltration rate when thoroughly wet. These 

consist chiefly of soils having a layer that impedes the downward movement of 

water or soils of moderately fine texture or fine texture. These soils have a slow 

rate of water transmission. 

“Group D. Soils having a very slow infiltration rate (high runoff potential) when 

thoroughly wet. These consist chiefly of clays that have a high shrink-swell 

potential, soils that have a high water table, soils that have a claypan or clay layer 

at or near the surface, and soils that are shallow over nearly impervious material. 

These soils have a very slow rate of water transmission. 

“If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is for drained 

areas and the second is for undrained areas. Only the soils that in their natural condition are in 

group D are assigned to dual classes.” 

The USDA NRCS approach for estimating runoff, called Technical Release 55 (TR-55), 

provides a procedure that can be applied to various scenarios.  A user’s guide entitled:  “Urban 

Hydrology for Small Watersheds, TR-55” documents the procedure (USDA NRCS, 1986).  This 

guidance describes a comprehensive method to evaluate runoff dynamics for a small watershed 

based on land use and management.   

The calculation procedures described in the TR-55 documentation can be applied to: 

1) Changes in crop rotations and/or vegetation species (e.g., switching crop rotations or 

conservation cover and other uses of perennials) 

2) Changes in tillage or slope contour management (e.g., switching to no-till) 

3) Adding cover crops 

4) Improving pasture stand  
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Calculation Process 

The following section describes the steps associated with identifying the site-specific soil 

characteristics and applying the TR-55 procedure.  These steps guide the user through gathering 

and entering data into the “BMP Site Water Storage Benefits” spreadsheet. 

BMP Selection 

1. Select the BMP description using the highlighted dropdown menu on the spreadsheet 

 

The BMPs available in the list include: 

 Change in crop rotation 

 Conservation cover 

 Conservation crop rotation 

 Conservation reserve program/Conservation Reserve Enhanced Program 

 Contour buffer strips 

 Contour strip cropping 

 Cover crop 

 Critical area planting 

 Field border 

 Hedgerow planting 

 Prescribed grazing 

 Range management 

 Residue and tillage management 

 Riparian forest buffer 

 Riparian herbaceous cover 

 Strip cropping 

 Tree/shrub establishment 

 Vegetative barrier 

 

USDA NRCS Web Soil Survey 

2. Collect field data using the USDA NRCS Web Soil Survey.  This website will provide 

information on the acreage in each soil classification and the hydrologic soil group for 

each soil.  The website is at:  http://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm  

http://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm
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a. Once at the site, push the green start button 

(Figure 4)  

b. Starting on the Area of Interest (AOI) tab, 

input the State and County location for the 

BMP project (Figure 5) 

c. Locate the specific parcel on the aerial photo where the BMP is located using the 

magnification and hand grab buttons (Figure 6) 

d. Zoom in on the contributing area served by the BMP and enlarge the image so the 

contributing area fills the view to the fullest extent possible without exceeding the 

screen 

 

Figure 5. Area of interest (AOI) Web Soil Survey tab with state and county input fields. 

 

 

 

 

e. Delineate the contributing area of the BMP using the AOI button (Figure 7).  

(Carefully delineate irregular corners so that the contributing area is as 

representative as possible.)  In large fields, errors in the delineation can add or 

subtract a sizeable acreage and introduce calculation errors.  Figure 8 provides an 

example delineation. 

Figure 6. Magnification and 

grab/drag buttons. 

Figure 7. Area of interest (AOI) button to 

select irregularly shaped fields. 

Figure 4. Green start button to begin USDA 

NRCS Web Soil Survey. 
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Figure 8. Example contributing area delineation for adoption of no-till practices in a field. 

 

f. Click the soil map tab located above the Area of Interest Interactive Map.  This 

tab creates a map of the AOI and provides a table identifying the soil 

classification information and areal coverage (Figure 9).   

    

Figure 9. Soil map of delineated field (left) and identified soil classifications with acres (right). 
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g. Select the Soil Data Explorer tab and then the Soil Properties and Qualities tab 

(Figure 10)   

h. In the “Properties and Qualities Ratings” menu on the left, select Soil Qualities 

and Features and then select Hydrologic Soil Group (Figure 10)   

 

Figure 10. Soil Data Explorer tab depicting Soil Properties, Qualities and Soil Qualities and Features, and hydrologic soil 

group options. 

i. Click the View Rating button within the Hydrologic Soil Group menu (Figure 

11).  (Beneath the soil map, a warning will appear regarding selecting the 

appropriate scale.  If the field is less than 640 acres, the selected scale will be 

appropriate.)  A table will be provided identifying the Hydrologic Soil Group for 

each soil classification (Figure 12).   
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j. Copy the summary table and paste the soil data into the Excel spreadsheet (see 

Table 1 as an example)   

k. Record the acreage of the Total Area of Interest in the Excel spreadsheet 

 

 

Figure 11. Hydrologic Soil Group "View Rating" button. 
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Figure 12. Hydrologic Soil Group warning regarding scale and summary table. 

 

Table 1. Summary table for soil classification and Hydrologic Soil Group. 

Summary by Map Unit — Blue Earth County, Minnesota (MN013) 

Map unit 

symbol 
Map unit name Rating Acres in AOI Percent of AOI 

178 Granby fine sandy loam A/D 22.9 62.20% 

183 Dassel loam A/D 6 16.40% 

281 Darfur loam B/D 0.8 2.30% 

968 Webster-Darfur-Granby complex B/D 7 19.10% 

Totals for Area of Interest 36.8 100.00% 

 

NRCS Technical Release 55 

The TR-55 model must be run twice in order to quantify the water storage benefits for a BMP 

that alters the amount of surface runoff leaving a field.  Calculations representing both the 

“Before BMP” condition and “After BMP” condition are needed to determine the change in 

runoff associated with the BMP. 

3. Determine the TR-55 curve number in the “Before BMP” condition 

a. Subdivide the Web Soil Survey results where they indicate two possible soil 

groups (e.g., B/D).  This step is necessary for assigning a curve number.  In order 

to subdivide the results, the user should take into account whether the field has 

subsurface drainage.  If the field is completely pattern tiled, soil group “B” will be 
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applied.  If the field has no subsurface drainage, soil group “D” will be applied.  If 

the field is partially tiled, the user will adjust the results based on instructions in 

Step 3 b. 

b. If the field is partially tiled, it might be necessary to subdivide the Web Soil 

Survey results based on the estimate of tiled areas (Figure 13). 

 

Figure 13. Illustration of soil map indicating tile drainage. 

c. Populate columns (A), (B), (C) and (F) of Table 2 based on the Web Soil Survey 

results (Table 1), adjusted for tiling information  

d. Populate column (D) of Table 2 based on land use information.  Identify the cover 

type, treatment, and hydrologic condition based on the categories provided in 

Figure 14, Figure 15, and Figure 16.  (These tables are available in the NRCS TR-

55 manual, which can be found at 

http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb1044171.pdf) 

e. Select the appropriate curve number for the vegetative cover type, treatment, and 

hydrologic condition using Figure 14 (NRCS TR-55 manual Table 2-2b), Figure 

15 (NRCS TR-55 manual Table 2-2c), or Figure 16 (NRCS TR-55 manual Table 

2-2d).   

For a tile drained field, overlay an 

approximation of the drainage 

pattern on the soil map. Use this 

image to estimate the relative 

portion of each soil group that is 

drained. Apply this estimate to the 

% AOI for that soil group. For 

example, assume the % AOI of Soil 

Map Symbol 178 is 62% and 

approximately half of that area is 

drained. In the spreadsheet, the 

user will have two rows for Soil 

Map Symbol 178 – one entry for 

tiled and one entry for not tiled. 

The user then will subdivide the 

total % AOI and apply half to the 

tiled portion (31%) and the other 

half to the non-tiled portion. 

http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb1044171.pdf
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f. Enter the selected curve numbers into column (E) Table 2. 

Table 2. "Before BMP" contributing area runoff curve number determination. 

Soil Map 

Symbol 
(a) 

Is the field 

tiled? 
(b) 

Hydrologic Soil 

Group Rating 
(c) 

Cover type, treatment 

and hydrologic condition 
(d) 

Curve 

Number 
(e) 

% AOI 
(f) 

Product 

of CN x 

AOI 

178 Yes A Row Crop (SR, Poor)  72 62.2 4478.4 

183 Yes A Row Crop (SR, Poor)  72 16.4 1180.8 

281 Yes B Row Crop (SR, Poor)  81 2.3 186.3 

968 Yes B Row Crop (SR, Poor)  81 19.1 1547.1 

            0 

            0 

            0 

            0 

            0 

            0 

            0 

            0 

            0 

            0 

            100 7392.6 

    
Before Condition 

Curve Number: 73.926 74       
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Figure 14. Runoff curve numbers for cultivated agricultural lands (USDA NRCS, 1986). 
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Figure 15. Runoff curve numbers for other agricultural lands (USDA NRCS, 1986). 
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Figure 16. Runoff curve numbers for arid and semiarid rangelands (USDA NRCS, 1986). 

4. Repeat steps 3a – 3f to determine the TR-55 curve number in the “After BMP” condition  

a. Adjust the information in column (D) of Table 3 based on conditions after BMP 

implementation. 

b. Select the appropriate curve number for the new vegetative cover type, treatment, 

and hydrologic condition (using the tables provided in the USDA NRCS TR-55 

documentation). 

c. Enter the selected curve numbers into column (E) of Table 3. 
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Table 3. "After BMP" contributing area runoff curve number determination. 

Soil 

Map 

Symbol 

Is the 

field 

tiled? 
Hydrologic Soil Group 

Rating 

Cover type, treatment 

and hydrologic 

condition 
Curve 

Number % AOI 

Product 

of CN x 

AOI 

178 Yes A Row Crop (CR, good)  64 62.2 3980.8 

183 Yes A Row Crop (CR, good)  64 16.4 1049.6 

281 Yes B Row Crop (CR, good)  75 2.3 172.5 

968 Yes B Row Crop (CR, good)  75 19.1 1432.5 

            0 

            0 

            0 

            0 

            0 

            0 

            0 

            0 

            0 

            0 

            100 6635.4 

    
After Condition Curve 

Number: 66.354 66       

 

Water Storage Results 

This worksheet, entitled “BMP Site Water Storage Results,” will automatically apply the curve 

numbers and precipitation information to calculate the reduction in runoff associated with BMP 

implementation.  The spreadsheet will use the following TR-55 equations. 

 

 

 

 

where: 

Q = runoff (in) 

P = rainfall (in) 

S = potential maximum retention after runoff begins (in) 



Water Storage Benefit Calculator Manual 2015 

 

Kieser & Associates, LLC 
536 E.  Mich igan  Ave. ,  Su i t e  300 ,  Kalamazoo ,  MI  49007  

page 23 

 

 

 

 

where: 

S = potential maximum retention after runoff begins (in) 

CN = Curve Number 

This spreadsheet will display the following data:  

 Contributing area of the BMP from the “BMP Site Water Storage Benefits” 

spreadsheet 

 Precipitation amount from the “Selecting Precipitation Amount” spreadsheet  

The spreadsheet then will calculate and display the total runoff for the “Before BMP” condition, 

as illustrated in Table 4.   

Table 4. "Before BMP" condition runoff calculation. 

 

 

The spreadsheet then will calculate and display the total runoff for the “Before BMP” condition, 

as illustrated in Table 5.   

Table 5. "After BMP" condition runoff calculation. 
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Finally, the spreadsheet will calculate the site water storage benefit, as illustrated in Table 6.   

Table 6. Site water storage benefit. 

 

 

The difference between the “Before BMP” condition and “After BMP” condition provides an 

estimate of runoff volume reduction provided by the BMP.  The estimate calculated by the 

spreadsheet is associated with a precipitation event that occurs across one 24-hour period.  The 

reductions can be attributed to increased infiltration to deep and shallow groundwater, as well as 

increased evapotranspiration.  The entire runoff reduction might not be reflected in the same 

reduction in annual stream flow, as interflow pathways might still transport a portion of the 

precipitation that fell within the BMP contributing area to the stream. 

Site Water Storage Report 

This section of the manual summarizes the site-scale water storage benefits in a one page report.  

Documentation of inputs and calculator estimates are contained in this section. Inputs and results 

documentation allows for efficient 3rd party verification of the calculator. Calculation summary 

information is categorized into: 

1) Personal/Project Contact Information 

2) Watershed Storage Goal 

3) Precipitation Event Applied 

4) Site Information (acreage and curve numbers only) 

5) Site Water Storage Benefits 

*Note* Please complete personal contact section for the project, highlighted in green, in the 

summary table. All other information will automatically be entered based on previous input / 

result data.   
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