
APPENDIX I – PC-ROUTE SPREADSHEET 

Description of Operation and Design Example 

 
1. Introduction 

 

An Excel spreadsheet to route an inflow hydrograph through a storm water detention / retention facility 

(facility) was developed by the Pima County Regional Flood Control District (District).  Basic input to the 

spreadsheet includes the inflow hydrograph, facility geometry, and outlet structure configuration.  The 

spreadsheet is for general distribution to the consulting community, is titled: PC-Route, and is distributed 

as PC-RouteXX.xls, where XX represents the current version of the spreadsheet.  As of this writing, XX is 

01.  PC-Route does not incorporate macros, was developed in Microsoft Excel 2003, and will properly 

execute in Excel 2007 and Excel 2010.  PC-Route may be downloaded at:  http://rfcd.pima.gov/software/.  

Currently there is no charge for this spreadsheet.  If you encounter programming errors (bugs) while 

applying PC-Route, and / or if you have suggestions to improve PC-Route, please direct your 

correspondence to the District at rfcd@rfcd.pima.gov and enter PC-Route in the subject line. 

 

2. Capabilities of PC-Route 

 

PC-Route contains several worksheets (tabs) each dedicated to performing separate routing subtasks 

and/or to providing information about the simulation.  A list of the tabs currently incorporated into PC-

Route, along with a brief description of each tab function, is listed below.  The listing reflects the sequence 

in which they occur within PC-Route: 

 

Description of Tabs (Worksheets) contained in the PC-Route Spreadsheet 

Worksheet Tab  Full Name Explanation 

Intro Introduction Application notes and usage warnings 

Chron Chronology Sequential tabulation of improvements, bug fixes 

In Out HG Inflow and Outflow Hydrograph 
Enter the inflow hydrograph, perform the routing 

simulation, and display the outflow hydrograph 

Stage Vol Stage / Volume Characteristics  
Enter stage / volume characteristics for the facility 

geometry 

Vol Outflow Stage / Outflow Characteristics  
Enter outflow element characteristics to develop stage 

/ outflow relationship for the proposed outlet works 

SO Work Curve Storage / Outflow Working  Curve  
Develops the storage / outflow working curve from 

the input information 

Summary Single Sheet Output Summary 
Summation of input and output information in report 

format 

Out Elements Outlet Element Graphic 
Graphic to illustrate various characteristics for 

outflow elements 

Conic Proj Conic Projection Graphic 
Graphic to document facility volume calculation by 

conic projection 

Circ Crit Y Circular Section Critical Depth 
Develops the stage / discharge relationship for weir 

flow through an unsubmerged circular orifice 

H, A, dV Stage / area / ∆Volume 

Design aid to calculate stage / area / volume data for 

facility shaped as truncated pyramid or cone, to be 

copied and pasted to the Stage Volume tab 

Box Box Culvert under Inlet Control 
Develops the stage / discharge relationship for a box 

culvert outlet element flowing under inlet control 

 

The Intro tab contains brief application guidelines and pertinent application notes and warnings.  The 

District suggests review of the Intro tab prior to use of PC-Route, as this may save the user time and 

effort.  The Chron tab tracks the various changes, updates, improvements, and bug fixes to PC-Route, and 

should also be reviewed prior to use.   

 

http://rfcd.pima.gov/software/
mailto:rfcd@rfcd.pima.gov
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PC-Route simulates passage of a single flood event through the facility.  The single flood event is provided 

in the form of an inflow hydrograph, entered in the In Out HG tab.  The inflow hydrograph must use a 

constant time increment, and may contain discharges for up to 200 time increments.  Larger data sets may 

be accommodated by modifying the spreadsheet.  PC-Route does not support use of a variable time 

increment for the inflow hydrograph.  Multiple events, such as storms of different return frequencies, are 

simulated by multiple individual applications of PC-Route.  Since each simulation contains a unique set of 

input data, documentation may be accomplished by saving a copy of PC-Route containing this data, with 

appropriate identifiers appended to the file name.  Documentation may also be accomplished by printing 

out the individual tabs.  These printouts may be included in the engineering design report for the facility. 

 

Facility geometry is entered in the Stage Vol tab.  Geometry may be constrained by site topography, 

property boundary, storm water storage characteristics, or other factors.  The geometry is provided to the 

Stage Vol tab as a collection of data pairs.  The data pairs are either stage / area, or stage / incremental (∆) 

volume.  For either data pair, the facility characteristics must begin at a stage of zero.  Up to 26 data pairs 

may be used to describe the facility geometry.  Additional data pairs may be accommodated by modifying 

the spreadsheet.  If stage / area data pairs are provided, the Stage Vol tab calculates ∆ volume at each stage 

by the conic projection method; this method is illustrated in the Conic Proj tab.  Note that if the facility has 

the 3D shape of a truncated pyramid (rectangle in plan view) or cone (circular in plan view), or if such a 

shape is desired as a first approximation to the facility geometry, the stage / area or stage / ∆ volume data 

may be developed within the H, A, dV tab given the length, width, side slope, and depth of a rectangular 

facility, or the bottom diameter, side slope, and depth of a circular facility.  

 

Up to six outlet elements may be selected in the Vol Outflow tab for the facility outlet structure.  These 

elements include a circular orifice, a triangular weir, 3 horizontal – crest weirs & a box culvert.  The user 

specifies vertical placement and appropriate dimensions (span, rise, 

diameter, length, and/or side slope) to vary the outflow characteristics 

of the outlet.  Illustration of these dimensions is shown on the Out 

Elements tab.  When a circular orifice is selected, the Circ Crit Y tab 

develops the rating curve for the orifice as it operates under 

unsubmerged conditions, and passes the low flow rating curve to the 

Vol Outflow tab.  Similarly, the Box tab develops the rating curve for 

a box culvert flowing under inlet control; this tab reproduces the 

relationship presented in the FHWA’s HDS-5, Chart 8 for headwater 

depth for box culverts with inlet control.  Selection of scale 1 to 3 

(various wingwall flare) is accomplished by entering the appropriate 

coefficients in the blue – shaded areas on the tab for the desired scale.  

The Box tab passes the box culvert rating curve to the Vol Outflow tab 

when a box culvert is selected for inclusion into the outlet structure. 

 

Routing of the inflow hydrograph through the facility is by the modified puls method.  This method 

assumes a level pool and a constant time increment for the inflow hydrograph. The time increment must be 

less than the wave travel time through the facility.  The modified puls method is based on a statement of 

conservation of mass, where over each time increment the outflow volume minus the inflow volume equals 

the change in storage within the facility.  This is expressed in the following equation: 

 

½* ( I1 + I2 ) * ∆t – ½* ( O1 + O2 ) * ∆t = S2 – S1 

 

Where: Subscript 1 signifies the first time step; 

 Subscript 2 signifies the second time step; 

I   = inflow, ft
3
/s; 

    O  = outflow, ft
3
/s; 

    S  = storm water storage in the facility, ft
3
; and 

    ∆t = inflow hydrograph constant time increment = t2 – t1, seconds. 
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Isolating the variables known at the first time step on the left side of the equation, and dividing by ∆t 

produces the form which is used in PC-Route: 

 

½ * (I1 + I2) + S1/∆t  –  ½ * O1 = S2/∆t + ½*O2 

 

At the first time step, I1, I2, and ∆t are known from the inflow hydrograph, and both S1 and O1 are zero 

(because the facility is empty).  Substituting these values allows evaluation of the left side of the above 

equation for t1.  Given a graphical relationship between (S/∆t + ½*O) and O, the evaluated left side of the 

equation is equated to S2/∆t + ½*O2, and from the graphical relationship yields O2.  S2 is calculated by back 

substitution of O2 into S2/∆t + ½*O2.  For the second time step, I2, O2, and S2 evaluated for t1 become I1, O1, 

and S1 for the second iteration, while I2 and ∆t are known from the inflow hydrograph, and the process is 

repeated.  By iteratively applying the equation in this fashion, the entire outflow hydrograph is obtained. 

 

The graphical relationship between (S/∆t + ½*O) and O is developed within the SO Work Curve tab.  In 

developing this relationship, the SO Work Curve tab interacts with the Stage Vol and Vol Outflow tabs.  

The process is like this:  a stage is automatically selected, and from the Stage Vol tab, the corresponding 

storage is obtained.  This same stage is provided to the Vol Outflow tab to determine the corresponding 

outflow.  Having S, ∆t and O, the data pair: ((S/∆t + ½*O) , O) is calculated to provide one point on the 

graphical relationship.  A second, higher, stage is then automatically selected, and the evaluation process is 

repeated.  This iterative process proceeds until the selected stage exceeds the maximum design depth of the 

facility, and the resulting data pairs then compose the necessary graphical relationship. 

 

3. Data Input for PC-Route 

 

Within PC-Route, a color – coding 

scheme is applied to assist with data 

entry.  This scheme is described on 

the Intro tab, and is repeated here: 

 

Accordingly, data input occurs only in the blue or purple shaded cells.  All other cells are locked within 

Excel and are unavailable for input.  Within the blue or purple shaded cells, data may be input by direct 

input from the keyboard or other input device, or by the cut and paste method.  Cut and paste may be 

convenient for inputting the inflow hydrograph, since it usually involves entry of many numbers which are 

produced by some other software.  All other information is typically provided by the keyboard.   

 

Note that the purple shaded cells contain default equations which may be overwritten by input data if the 

user decides the default equations do not adequately describe the desired relationship.  Within the 

spreadsheet these purple shaded cells occur within the Vol Outflow tab, where they are used to specify the 

rating curve for various outflow elements, and within the Stage Vol tab, where they are used to implement 

the conic projection method of volume calculation.  Inputting data into these cells overwrites the default 

equations, and if the user later changes his/her mind and decides to return to the default equations, then the 

equations must be restored to these cells for proper operation.  Restoration involves copying the equation(s) 

from an unmodified purple shaded cell within each column. 

 

Many times, the entire blue – shaded input field is not needed to input all the available data.  In this 

case, the unused blue – shaded area must remain unmodified, or must be cleared of all entries.  

Clearing is accomplished by highlighting the unused area, right – clicking, and selecting “Clear 

Contents”. 

 

Project, Job  Identification:  Identification of 

the project address and the investigator is 

accomplished within the In Out HG tab.  A 

run date and program file name are also 

automatically entered in this area; these fields are shaded green, indicating that they cannot be directly 
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• blue shaded cells are for input data 

• purple shaded cells are for optional input data 

•  brown shaded cells are auto – populated from other worksheets 

• green shaded cells are intermediate calculation work areas 

• yellow shaded cells are for final calculated output 

Desert Springs   Project Address 
ADS   Data Sheet Preparer 

Wednesday, December 14, 2011   Run Date 
PC-ROUTE_01.xls   Program File Name 
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changed by the user.  This identification information is automatically copied to other tabs, appearing in 

brown shaded cells.  

 

Inflow Hydrograph:  Input the return frequency for the simulation in years, the discharge values in ft
3
/s, and 

the constant time increment in minutes, into the appropriate blue 

shaded cells on the In Out HG tab.  The return frequency is only 

used to identify the inflow hydrograph and is not used in 

calculations.  Up to 200 discharge values may be entered without 

modification to the spreadsheet.  Zero (i.e., 0.0) discharge values 

preceding or succeeding the hydrograph are allowed.   For 

illustration purposes, a portion of a 100 – year inflow hydrograph 

entered into the appropriate blue shaded area of the In Out HG 

tab, is shown here. 

 

Stage /  volume characteristics:  This data is entered into the blue 

or purple shaded areas of the Stage Vol tab.  Up to 26 data pairs 

may be entered without modification of the spreadsheet.  Data 

pairs are either stage / area or stage / ∆ volume.  Regardless of the 

identity of the data pairs, the data set must begin at a stage and ∆ 

volume of zero.  Unused blue shaded cells beyond the data pairs 

are acceptable.  For illustration purposes, a portion of the stage / 

volume characteristics entered into the appropriate blue or purple shaded areas of the Stage Vol tab, is 

shown here. 

 

If the facility has the 3D shape of a truncated pyramid or cone, or if such a shape is desired as a first 

approximation to the facility geometry, the stage / area or stage / ∆ volume data may be developed within 

the H, A, dV tab.  To use this feature, the user must specify the length, width, side slope, and depth of a 

rectangular facility, or the bottom diameter, side slope, and depth of a circular facility.  The stage / volume 

characteristics are computed by the tab, and may then be copied and pasted into the blue or purple shaded 

areas of the Stage Vol tab.  A partial illustration of this tab used to develop the stage / volume data for a 

rectangular facility is shown below.  In this illustration, the data in the yellow shaded area would be copied 

and pasted into the Stage Vol tab.  The “paste special” option must be used: within the upper left corner of 

the blue shaded area in the Stage Vol tab, right click, select “paste special”, then select “paste values”. 

 
Rectangular Detention / Retention Facility       

 L =  200.00  Ft length of bottom of detention facility  

 W =  200  Ft width of bottom of detention facility  

 Z =  4  ft/ft side slope (H:V) of detention facility  

 Y =  10  Ft maximum depth of detention facility  

 ∆Y =  0.4  Ft depth increment  

  25.00  number of lines of data in table  

 stage Area Volume        

 H, ft A, ac V, af        

0 0.00 0.918 0.000        

1 0.40 0.948 0.373        

2 0.80 0.978 0.385        

3 1.20 1.009 0.397        

4 1.60 1.040 0.410        

5 2.00 1.071 0.422        

6 2.40 1.103 0.435        

7 2.80 1.135 0.448   RECTANGULAR (truncated pyramid) FACILITY  

 

 

Volume / Outflow characteristics:  Qutlet structure volume / outflow characteristics are developed within 

the Vol Outflow tab by selecting up to six outflow elements and specifying the geometry and hydraulic 

characteristics for each.  Geometry and characteristics are entered into the blue shaded areas as shown: 

Input data:     

T  = 100  yr 

 t  = 0.4  min 

index count Inflow I, cfs  

 0 0.00  

 1 4.29  

 2 4.64  

 3 4.99  

     

  stage area volume 

  H, ft A, ac V, af

Input data: 0.00 0.02966 0 

  1.00 0.05245 0.04052 

  2.00 0.07495 0.06337 

  3.00 0.10339 0.08879 
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ORIFICE OUTFLOW ELEMENT  

do (in) = 6  orifice diameter area = 0.196  ft
2
 

C (dim) = 0.6  orifice discharge coefficient    

Eo (ft) = 1  stage at orifice center inv =  9.00  in 

     5.00  ft  

 
RECTANGULAR WEIR OUTFLOW ELEMENT(S) 

  rect 1 rect 2 rect 3   

L = 6 0 0  crest length (ft)  

C = 3 3 3  discharge coefficient (dim) 

Ew = 5 5 5  stage at weir crest (ft) 

 

If the user desires to incorporate an outflow element with a stage / discharge relationship which is not 

adequately described by the equations corresponding to one of the 6 optional elements, then the user must 

develop the discharges for each stage increment provided on the Vol Outflow tab, and then enter these 

discharges into the purple shaded area corresponding to one of the 6 optional elements.  Entering the 

discharge value 

directly into the 

purple shaded cell 

will overwrite the 

optional discharge 

equation within the 

cell. 

 

Once the outflow elements are selected, and/or the stage / discharge relationship(s) are developed outside 

of PC-Route and entered in the purple shaded areas, the tab divides the maximum design facility stage into 

100 equal stage increments, calculates outflow for each selected outflow element at each stage increment, 

then totals the outflow from all selected outflow elements at each stage increment.  The tab reads the 

maximum design facility stage from the Stage Vol tab.  The user may disable various outflow elements by 

either placing the outflow element above the maximum design facility stage, or by specifying zero area 

(orifice or box), or zero crest length (horizontal weir).  The graphic in the Out Elements tab may assist 

with understanding the characteristics of the outflow elements.  This graphic is presented here: 

 
 

 

One additional set of calculations is accomplished within the Vol Outflow tab, in order to facilitate 

development of the Storage / Outflow Working Curve.  These calculations determine the facility storage 

associated with each stage increment used in the Vol Outflow tab.  Storage at each stage is calculated by 

TRIANGULAR WEIR OUTFLOW ELEMENT 

Z = 1.31  side slope (horiz:vert) 

Ew = 5  stage at weir crest (ft) 

C1 = 1.34  discharge coefficient (dim) 

Ө = 105  notch angle (deg)  

BOX CULVERT OUTFLOW ELEMENT 

D (ft) =  1.5  barrel rise  

B (ft) =  0.5  barrel span  

Eb (ft) =  0  barrel invert  

 Basin   Weir Element(s)     

 Stage Orifice Triang 1 Rect 1 Rect 2 Rect 3 RCP Box Outflow  vol

 H, ft Q, cfs Q, cfs Q, cfs Q, cfs Q, cfs Q, cfs O, cfs S, af 

Interm Calcs:                  

 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.00 0.00000 

 0.15 0.00 0.00 0.00 0.00 0.00 0.092 0.09 0.00608 

 0.18 0.00 0.00 0.00 0.00 0.00 0.117 0.12 0.00729 
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referencing the stage versus storage results contained within the Stage Vol tab.  During this referencing, if 

the stage increment from the Vol Outflow tab falls between stage values presented in the Stage Vol tab, the 

facility storage at the stage increment is determined by linear interpolation.  

 

Storage / Outflow Working Curve:  The Storage / Outflow Working Curve is developed within the SO 

Work Curve tab.  No input data is required on this tab; calculations are performed automatically. With 

completion of the storage / outflow working curve, the routing simulation will automatically proceed.  One 

particular note is important:  Through the sequence of the routing calculations, the value of S2/∆t + ½*O2 

(function value) is periodically passed to the storage / outflow working curve to determine the 

corresponding value of O2.  If the function value passed to the tab does not exactly match a function value 

for one of the calculated data pairs which compose the working curve and which were calculated within the 

SO Work Curve tab, then linear interpolation is used to derive the corresponding value of O2. 

 

4. Viewing Results from PC-Route:   
 

Results of the storm water hydrograph 

routing simulation are in the form of an 

outflow hydrograph from the facility, and 

a few associated characteristics of the 

hydrograph and of the facility operation.  

The outflow hydrograph is plotted with 

the inflow hydrograph for comparison, on 

both the In Out HG tab and the 

Summary tab.  These same tabs also 

present two lines of results, consisting of 

maximum inflow and outflow in ft
3
/s, the 

volume of storm water runoff contained in 

the inflow hydrograph (ft
3
 & ac–ft), the 

stage (feet) in the facility at maximum 

outflow, and the time of maximum 

outflow.  Both tabs also present the maximum design facility stage (copied from the Stage Vol tab) to 

allow comparison with the calculated facility stage at maximum outflow.  The user is cautioned that if this 

comparison shows the calculated stage at maximum outflow is equal or greater than the maximum design 

facility stage, then the stage / volume data presented on the Stage Vol tab must be extended to a higher 

stage in order to insure accurate simulation results. 

 
RESULTS: Max Inflow =  7.3 cfs inflow vol =  6665  ft

3
  Or 0.153  Af 

  Max Outflow =  4.5 cfs at H = 1.36  ft & t = 11.2  Min 

 
   

NOTE:  IF H > MAX STAGE, EXTEND STAGE / VOL DATA TO A HIGHER STAGE 
Max Stage = 3.00 ft 

 

Partial results are also presented on the Vol Outflow tab, to facilitate design of the outlet structure.  In this 

way, from the Vol Outflow tab the user may vary the characteristics of individual outflow elements and 

directly view the resulting change in the outflow hydrograph characteristics (peak discharge, maximum 

stage, and time of maximum outflow).  Note that the summary information throughout the spreadsheet is 

presented in yellow shaded cells, indicating final calculated output in accordance with the color scheme 

presented in the Intro tab. 

 

Graphs are provided within each separate tab, showing the results of each subtask of the simulation.  These 

graphs are useful in verifying proper data input, since an outlier in the input data will generally distort the 

graph.  The user is advised to inspect these graphs during the data input phase to insure accurate and 

realistic data input, and after the routing simulation to insure proper operation of PC-Route.  These graphs 
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include the stage / volume relationship, the stage / outflow relationship, and the storage / outflow working 

curve: 

STAGE - STORAGE CURVE
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5. Design Example 
 

A storm water detention / retention facility (facility) is to be constructed within a critical basin as part of a 

commercial development plan.  Due to being located within a critical basin, a 10% reduction in peak 

discharge is required for the 2 – year, 10 – year, and 100 – year peak pre project discharges.  For this 

particular development plan, the watershed in which the facility is to be constructed has the following pre 

and post project hydrologic characteristics: 

 

Storm Frequency 
Pre Project Peak 

Discharge, ft
3
/s 

Pre Project Peak with 

10% Reduction,  ft
3
/s 

Post Project Peak 

Discharge, ft
3
/s 

2 – Year 4.5 4.1 8.2 

10 – Year 12.0 10.8 22.0 

100 – Year 30.0 27.0 55.0 

 

The facility is to be constructed with approximately 55,000 ft
3
 of storage, and will have a level bottom with 

a bottom area of 8600 ft
2
.  The facility is to provide 6 inches of storm water harvesting for landscape 

irrigation.  The outlet structure is a V – notch weir, with the bottom of the notch set 6 inches above the 

bottom of the facility, the depth of the notch is 2 feet, and the notch opening at the top is 40 inches.  These 

dimensions will produce a V – notch with an interior angle of approximately 80 degrees.  Discharge 

coefficient for the V – notch weir is set to 2.50. 

 

The inflow hydrograph to the facility is developed using the PC Hydro software.  Input to PC Hydro 

includes the watershed characteristics under post project conditions, which are:  watershed area of 8.7 acres 

of which 20% is impervious and the remaining area is covered with desert brush at a 30% cover density, 

the desert brush is supported by SCS Hydrologic Soil Group (HSG) Type B soils.  Due to construction of 

hydraulic structures to concentrate and direct surface runoff, a basin factor of 0.022 was selected.  The 

watercourse length is 1360 ft at a mean slope of 0.015 ft/ft.  The 100 – year post project hydrograph from 

PC Hydro, printed with a time increment of 1 minute in order to capture the peak discharge, is listed in 

Table I below.  Design of the earthwork for the storm water detention / retention facility produced the stage 

/ volume characteristics listed in Table II below. 

 

In order to route the 100 – year post project hydrograph through the facility with the specified stage / 

storage characteristics and outlet structure, the project information was entered into the appropriate tabs of 

PC-Route.  The frequency, time increment, and inflow hydrograph were entered on the In Out HG tab 

along with the project address and identification of the investigator; the stage / storage characteristics were 

entered on the Stage Vol tab; and the V – notch weir characteristics were entered on the Vol Outflow tab.  

The crest of the outflow V – notch weir was set 6 inches above the bottom of the facility in order to harvest 

the first 6 inches of storm water storage for irrigation use within the development.  The result of this 

routing effort for the 100 – year event was a peak outflow of 10.4 ft
3
/s, which is below the maximum 

allowable of 27.0 ft
3
/s (= 0.90 * 30 ft

3
/s).  PC-Route shows the peak outflow occurred at a stage of 2.4 feet, 

which is below the maximum design stage of 2.8 feet and which puts a maximum head of 1.9 feet on the 2 

foot high outflow structure (V – notch weir).  Note that the complete design effort will involve similarly 
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routing the 2 – year and the 10 – year post project hydrographs through the same storm water facility in 

order to demonstrate that the outflow discharges for these frequency storms, as well as for the 100 – year 

storm, are less than 90 % of the corresponding pre project peak discharges.  For illustration purposes, the 

individual tabs from PC-Route, containing the above input information, are included here. 

 

 

 
Table I 

100 – year Post Project 

INFLOW HYDROGRAPH TO STORM WATER DETENTION FACILITY 

Time, min Q, ft
3
/s  Time, min Q, ft

3
/s  Time, min Q, ft

3
/s 

0 0.00  33 9.53  66 0.54 

1 1.01  34 8.66  67 0.49 

2 2.98  35 7.79  68 0.44 

3 5.61  36 7.04  69 0.42 

4 8.56  37 6.35  70 0.41 

5 11.89  38 5.67  71 0.39 

6 15.70  39 5.16  72 0.38 

7 19.88  40 4.68  73 0.36 

8 24.13  41 4.23  74 0.34 

9 29.05  42 3.94  75 0.33 

10 34.82  43 3.64  76 0.31 

11 41.31  44 3.35  77 0.29 

12 47.34  45 3.06  78 0.28 

13 52.26  46 2.77  79 0.26 

14 55.00  47 2.55  80 0.25 

15 50.68  48 2.36  81 0.23 

16 47.25  49 2.16  82 0.21 

17 43.86  50 1.97  83 0.20 

18 40.57  51 1.78  84 0.18 

19 37.42  52 1.62  85 0.17 

20 34.42  53 1.52  86 0.15 

21 31.79  54 1.42  87 0.13 

22 29.36  55 1.31  88 0.12 

23 26.82  56 1.21  89 0.10 

24 24.45  57 1.11  90 0.08 

25 22.23  58 1.04  91 0.07 

26 20.14  59 0.97  92 0.05 

27 18.16  60 0.90  93 0.04 

28 16.44  61 0.83  94 0.02 

29 14.78  62 0.75  95 0.00 

30 13.15  63 0.69  96  

31 11.90  64 0.64  97  

32 10.65  65 0.59  98  
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Table II 

STAGE – STORAGE CHARACTERISTICS FOR THE  

STORM WATER FACILITY 

Stage Area  stage Area 

H, ft A, ac  H, ft A, ac 

0.00 0.19931  1.30 0.42119 

0.10 0.21885  1.40 0.43434 

0.20 0.23836  1.50 0.44747 

0.30 0.25790  1.60 0.46061 

0.40 0.27741  1.70 0.47374 

0.50 0.29695  1.80 0.48687 

0.60 0.31648  1.90 0.50737 

0.70 0.33600  2.00 0.52787 

0.80 0.35553  2.10 0.54837 

0.90 0.36866  2.20 0.56887 

1.00 0.38180  2.30 0.58937 

1.10 0.39493  2.40 0.60989 

1.20 0.40806  2.80 0.69190 
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