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GISHydro 2000 Watershed



basinstat
Watershed Statistics for:
GISHydro Release Version Date: January 8, 2011
Hydro Extension Version Date: January 8, 2011
Analysis Date: April 9, 2020

Data Selected:
Quadrangles Used: germantown, gaithersburg, seneca
DEM Coverage: NED DEMs
Land Use Coverage: 2010 MOP Landuse
Soil Coverage: SSURGO Soils
Hydrologic Condition: (see Lookup Table)
Impose NHD stream Locations: Yes
Outlet Easting: 377753 m. (MD Stateplane, NAD 1983)
Outlet Northing: 162453 m. (MD Stateplane, NAD 1983)

Findings:
Outlet Location: Piedmont
Outlet State: Maryland
Drainage Area 0.3 square miles

Piedmont (100.0% of area)
Channel Slope: 130.5 feet/mile
Land Slope: 0.061 ft/ft
Urban Area: 79.2%
Impervious Area: 35.0%

******************************************************
URBAN DEVELOPMENT IN WATERSHED EXCEEDS 15%.
Calculated discharges from USGS Regression
Equations may not be appropriate.

******************************************************
Time of Concentration: 1.0 hours [W.O. Thomas, Jr. Equation]
Time of Concentration: 0.9 hours [From SCS Lag Equation * 1.67]
Longest Flow Path: 0.98 miles
Basin Relief: 95.5 feet
Average CN: 76
% Forest Cover: 13.9
% Storage: 0.0
% Limestone: 0.0
Selected Soils Data Statistics:

% A Soils: 0.0
% B Soils: 69.2
% C Soils: 26.9
% D Soils: 3.9

SSURGO Soils Data Statistics (used in Regression Equations):
% A Soils: 0.0
% B Soils: 69.2
% C Soils: 26.9
% D Soils: 3.9

2 Year,24 hour Prec.: 3.08 inches
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CA‐5_RegionalRegressionEquations Piedmont‐Blue Ridge Region ms1

Inputs:

0.252 sqmi

0.00

35.50 Estimated from GISHydro

Maryland Hydrology Panel, 2016, Application of Hydrologic Methods in Maryland (4th Edition), July 2016

Wilbert O. Thomas, Jr. and Glenn E. Moglen

Interval Discharge (cfs) Range Standard Error
1.25 68.08 (31.93 ‐ 104.22) 63 0.685 ‐0.09 0.284 53.1%

1.5 88.73 (45.87 ‐ 131.59) 89.8 0.669 ‐0.1 0.253 48.3%

2 120.29 (67.84 ‐ 172.73) 131.7 0.653 ‐0.112 0.225 43.6%

5 232.38 (150.58 ‐ 314.18) 283.7 0.625 ‐0.136 0.184 35.2%

10 340.71 (233.05 ‐ 448.37) 434.7 0.61 ‐0.148 0.166 31.6%

25 518.90 (363.23 ‐ 674.57) 683.3 0.599 ‐0.164 0.153 30.0%

50 693.52 (479.91 ‐ 907.12) 929.6 0.591 ‐0.174 0.145 30.8%

100 914.18 (612.5 ‐ 1215.86) 1240.1 0.584 ‐0.184 0.139 33.0%

200 1180.36 (748.35 ‐ 1612.37) 1616.8 0.578 ‐0.193 0.134 36.6%

500 1630.58 (931.06 ‐ 2330.1) 2252.2 0.571 ‐0.205 0.129 42.9%

Drainage Area:
 % Lime:

  % Impervious Area:

Constants

2/5/2021



CA‐5_RegionalRegressionEquations Piedmont‐Blue Ridge Region ms2

Inputs:

0.41 sqmi

0.00

33.80 Estimated from GISHydro

Maryland Hydrology Panel, 2016, Application of Hydrologic Methods in Maryland (4th Edition), July 2016

Wilbert O. Thomas, Jr. and Glenn E. Moglen

Interval Discharge (cfs) Range Standard Error
1.25 93.74 (43.96 ‐ 143.51) 63 0.685 ‐0.09 0.284 53.1%

1.5 121.41 (62.77 ‐ 180.05) 89.8 0.669 ‐0.1 0.253 48.3%

2 163.53 (92.23 ‐ 234.82) 131.7 0.653 ‐0.112 0.225 43.6%

5 312.25 (202.34 ‐ 422.16) 283.7 0.625 ‐0.136 0.184 35.2%

10 454.87 (311.13 ‐ 598.61) 434.7 0.61 ‐0.148 0.166 31.6%

25 689.49 (482.65 ‐ 896.34) 683.3 0.599 ‐0.164 0.153 30.0%

50 918.29 (635.46 ‐ 1201.12) 929.6 0.591 ‐0.174 0.145 30.8%

100 1206.71 (808.49 ‐ 1604.92) 1240.1 0.584 ‐0.184 0.139 33.0%

200 1553.88 (985.16 ‐ 2122.6) 1616.8 0.578 ‐0.193 0.134 36.6%

500 2139.79 (1221.82 ‐ 3057.75) 2252.2 0.571 ‐0.205 0.129 42.9%

Drainage Area:
 % Lime:

  % Impervious Area:

Constants

2/5/2021



GISHydro Release Version Date: October, 2020
Project Name: CA 5_Additional_Trib
Analysis Date: November 10, 2020
Data Selected:

DEM Coverage: NED DEM 201805
Land Use Coverage: 2010 MOP
Soil Coverage: SSURGO 201805
Hydrologic Condition: Good
Impose NHD stream Locations: Yes
Outlet Easting: 377743 m (MD Stateplane, NAD 1983)
Outlet Northing: 162438 m (MD Stateplane, NAD 1983)

Findings:
Outlet Location: Piedmont
Outlet State: Maryland
Drainage Area 0.41 square miles

Piedmont 100.00 percent of area

Channel Slope: 143.36616295 feet/mile (0.02715268 feet/feet)
Land Slope: 0.08255392 feet/feet
Urban Area (percent): 69.9
Impervious Area (percent): 33.8

Time of Concentration: 1.07 hours [W.O. Thomas, Jr. Equation]
Time of Concentration: 0.75 hours [From SCS Lag Equation * 1.67]
Longest Flow Path: 0.97 miles
Basin Relief: 95.59 feet
Average CN: 76.9
Forest Cover (percent): 21.7
Storage (percent): 0.3
Limestone (percent): 0.0
Selected Soils Data Statistics Percent:

A Soils: 0.0
B Soils: 57.2
C Soils: 26.1
D Soils: 16.5

SSURGO Soils Data Statistics Percent (used in Regression Equations):
A Soils: 0.0
B Soils: 57.2
C Soils: 26.1
D Soils: 16.5

2 Year,24 hour Prec.: 3.07 inches
Mean Annual Prec.: 42.14 inches



KAS                             Quince Orchard
                 Upper Main plus channel to equal Mainstem 1
                      Montgomery NOAA_C County, Maryland

                            Sub-Area Summary Table

 Sub-Area   Drainage     Time of     Curve   Receiving     Sub-Area
Identifier    Area    Concentration  Number    Reach      Description
              (ac)        (hr)
--------------------------------------------------------------------------------
Mainstem 1     161.50     0.298        79     Outlet                             

Total Area:   161.50 (ac)

==================================================================================

KAS                             Quince Orchard
                 Upper Main plus channel to equal Mainstem 1
                      Montgomery NOAA_C County, Maryland

                    Sub-Area Time of Concentration Details

 Sub-Area      Flow            Mannings's    End     Wetted               Travel
Identifier/   Length    Slope      n        Area    Perimeter   Velocity   Time 
               (ft)    (ft/ft)             (sq ft)    (ft)      (ft/sec)   (hr)
--------------------------------------------------------------------------------
Mainstem 1
  SHEET           58   0.0200     0.011                                    0.013
  SHALLOW        898   0.0368     0.050                                    0.081
  SHALLOW        299   0.0502     0.025                                    0.018
  CHANNEL       1411   0.0716     0.035      6.00      7.00     10.314     0.038
  CHANNEL       3636   0.0305     0.035     14.00     16.00     6.824      0.148

                                                 Time of Concentration      .298
                                                                        ========

==================================================================================
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                        WinTR-55 Current Data Description

                         --- Identification Data ---

User:     KAS                                    Date:        2/5/2021
Project:  CA-5                                   Units:       English
SubTitle: Mainstem 2                             Areal Units: Acres
State:    Maryland
County:   Montgomery NOAA_C
Filename: G:\Active\2017-29 BCS 2015-05A Design-Construction, WRA\Task 25 CA-5 Phase II design\Hydrology\T

                             --- Sub-Area Data ---

Name           Description              Reach        Area(ac)     RCN     Tc  
------------------------------------------------------------------------------
Total                                  Outlet          262.4       77    0.425     

Total area: 262.40 (ac)

                             --- Storm Data  --

                   Rainfall Depth by Rainfall Return Period

   2-Yr        5-Yr        10-Yr       25-Yr       50-Yr       100-Yr      1-Yr
   (in)        (in)        (in)        (in)        (in)        (in)        (in)
--------------------------------------------------------------------------------
   3.07        3.99        4.71        5.97        7.03        8.88        2.54     

Storm Data Source:              User-provided custom storm data
Rainfall Distribution Type:     NOAA_C
Dimensionless Unit Hydrograph:  <standard>

==================================================================================

KAS                                  CA-5
                                  Mainstem 2
                      Montgomery NOAA_C County, Maryland

                    Sub-Area Time of Concentration Details

 Sub-Area      Flow            Mannings's    End     Wetted               Travel
Identifier/   Length    Slope      n        Area    Perimeter   Velocity   Time 
               (ft)    (ft/ft)             (sq ft)    (ft)      (ft/sec)   (hr)
--------------------------------------------------------------------------------
Total     
  SHEET          100   0.0355     0.011                                    0.016
  SHALLOW         97   0.0355     0.025                                    0.007
  CHANNEL       1205   0.0898     0.035      2.00      6.28     5.977      0.056
  CHANNEL       3859   0.0196     0.035      6.00     16.00     3.098      0.346

                                                 Time of Concentration     0.425
                                                                        ========

==================================================================================
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WinTR-20 Printed Page File      Beginning of Input Data List  
G:\Active\1 ASSOCIATES TEMP FILES\Katie\TR-20\CA5Total.inp                                  
 
WinTR-20: version 3.20                  0         0         1.0       0          
CA-5 Mainstem 1 and Mainstem 2                                                   
                                                                                 
SUB-AREA:                                                                        
          1         Outlet    GAGE      0.252     79.       0.298                
          2         weir      GAGE      0.41      77.       0.425                
                                                                                 
                                                                                 
STREAM REACH:                                                                    
          weir      Outlet              Weir                                     
                                                                                 
                                                                                 
STORM ANALYSIS:                                                                  
          p1-06     GAGE                1.81      rtp1-06   2                    
          p2-06     GAGE                2.19      rtp2-06   2                    
          p10-12    GAGE                3.97      rtp10-12  2                    
          100yrNOAACGAGE                8.88      TYPE NO_C 2                    
                                                                                 
                                                                                 
                                                                                 
STRUCTURE RATING:                                                                
          Weir      318.3                                                        
                    318.3     0.        0.                                       
                    320.      2.23      .464                                     
                    322.      3.15      2.206                                    
                    324.      3.86      5.324                                    
                    325.12    4.35      7.605                                    
                    325.5     91.52     8.466                                    
                    326.      265.87    9.6643                                   
                    328.      1455.620  15.0605                                  
                                                                                 
                                                                                 
                                                                                 
                                                                                 
RAINFALL DISTRIBUTION:                                                           
          rtp1-06             0.1                                                
                    0.0000    0.0065    0.0129    0.0194    0.0258               
                    0.0323    0.0388    0.0452    0.0517    0.0581               
                    0.0646    0.0710    0.0775    0.0840    0.0904               
                    0.0969    0.1032    0.1095    0.1158    0.1222               
                    0.1285    0.1402    0.1519    0.1636    0.1753               
                    0.1871    0.2113    0.2355    0.2742    0.3359               
                    0.5000    0.6641    0.7258    0.7645    0.7887               
                    0.8129    0.8247    0.8364    0.8481    0.8598               
                    0.8715    0.8778    0.8842    0.8905    0.8968               
                    0.9031    0.9096    0.9160    0.9225    0.9290               
                    0.9354    0.9419    0.9483    0.9548    0.9612               
                    0.9677    0.9742    0.9806    0.9871    0.9935               
                    1.0000                                                       
          rtp2-06             0.1                                                
                    0.0000    0.0065    0.0130    0.0195    0.0260               
                    0.0325    0.0390    0.0455    0.0520    0.0585               
                    0.0650    0.0715    0.0780    0.0845    0.0910               
                    0.0975    0.1037    0.1099    0.1160    0.1222               
                    0.1284    0.1400    0.1515    0.1631    0.1747               
                    0.1863    0.2111    0.2360    0.2756    0.3381               
                    0.5000    0.6619    0.7244    0.7640    0.7889               



                    0.8137    0.8253    0.8369    0.8485    0.8600               
                    0.8716    0.8778    0.8840    0.8901    0.8963               
                    0.9025    0.9090    0.9155    0.9220    0.9285               
                    0.9350    0.9415    0.9480    0.9545    0.9610               
                    0.9675    0.9740    0.9805    0.9870    0.9935               
                    1.0000                                                       
          rtp10-12            0.1                                                
                    0.0000    0.0031    0.0061    0.0092    0.0122               
                    0.0153    0.0184    0.0214    0.0245    0.0275               
                    0.0306    0.0337    0.0367    0.0398    0.0428               
                    0.0459    0.0489    0.0520    0.0551    0.0581               
                    0.0612    0.0642    0.0673    0.0704    0.0734               
                    0.0765    0.0795    0.0826    0.0857    0.0887               
                    0.0918    0.0970    0.1022    0.1074    0.1126               
                    0.1178    0.1230    0.1282    0.1334    0.1386               
                    0.1438    0.1490    0.1542    0.1594    0.1646               
                    0.1698    0.1748    0.1798    0.1848    0.1898               
                    0.1948    0.2050    0.2153    0.2256    0.2358               
                    0.2461    0.2692    0.2922    0.3274    0.3797               
                    0.5000    0.6203    0.6726    0.7078    0.7308               
                    0.7539    0.7642    0.7744    0.7847    0.7950               
                    0.8052    0.8102    0.8152    0.8202    0.8252               
                    0.8302    0.8354    0.8406    0.8458    0.8510               
                    0.8562    0.8614    0.8666    0.8718    0.8770               
                    0.8822    0.8874    0.8926    0.8978    0.9030               
                    0.9082    0.9113    0.9143    0.9174    0.9205               
                    0.9235    0.9266    0.9296    0.9327    0.9358               
                    0.9388    0.9419    0.9449    0.9480    0.9511               
                    0.9541    0.9572    0.9602    0.9633    0.9663               
                    0.9694    0.9725    0.9755    0.9786    0.9816               
                    0.9847    0.9878    0.9908    0.9939    0.9969               
                    1.0000                                                       
                                                                                 
                                                                                 
                                                                                 
                                                                                 
                                                                                 
GLOBAL OUTPUT:                                                                   
                    1.        0.1       YNNNN     YNNNNN                         
                                                                                 
                                                                                 
                                                                                 
                                                                                 
                                                                                 
                                                                                 
 
WinTR-20 Printed Page File      End of Input Data List        
 
                         CA-5 Mainstem 1 and Mainstem 2                          
 
                          Name of printed page file: 
          G:\Active\1 ASSOCIATES TEMP FILES\Katie\TR-20\CA5Total.out             
 
                                           STORM p1-06      
 
Area or    Drainage  Rain Gage     Runoff   ------------ Peak Flow ------------ 
 Reach       Area      ID or       Amount   Elevation   Time      Rate      Rate 
Identifier  (sq mi)   Location      (in)      (ft)      (hr)     (cfs)     (csm) 
 
2             0.410    GAGE        0.350                3.37      97.1    236.84 



weir          0.410  Upstream      0.350                3.37      97.1    236.84 
weir          0.410 Downstream     0.340    324.63      6.41       4.1     10.08 
1             0.252    GAGE        0.414                3.26      89.2    353.98 
OUTLET        0.662                0.368                3.26      91.6    138.34 
 
                                           STORM p2-06      
 
Area or    Drainage  Rain Gage     Runoff   ------------ Peak Flow ------------ 
 Reach       Area      ID or       Amount   Elevation   Time      Rate      Rate 
Identifier  (sq mi)   Location      (in)      (ft)      (hr)     (cfs)     (csm) 
 
2             0.410    GAGE        0.553                3.36     163.8    399.60 
weir          0.410  Upstream      0.553                3.36     163.8    399.60 
weir          0.410 Downstream     0.544    325.23      4.30      28.5     69.55 
1             0.252    GAGE        0.636                3.24     143.3    568.84 
OUTLET        0.662                0.579                3.24     146.0    220.57 
 
                                           STORM p10-12     
 
Area or    Drainage  Rain Gage     Runoff   ------------ Peak Flow ------------ 
 Reach       Area      ID or       Amount   Elevation   Time      Rate      Rate 
Identifier  (sq mi)   Location      (in)      (ft)      (hr)     (cfs)     (csm) 
 
2             0.410    GAGE        1.788                6.30     450.9   1099.65 
weir          0.410  Upstream      1.788                6.30     450.9   1099.65 
weir          0.410 Downstream     1.776    326.21      6.44     389.3    949.52 
1             0.252    GAGE        1.938                6.22     354.2   1405.46 
OUTLET        0.662                1.838                6.39     615.5    929.78 
 
                                           STORM 100yrNOAAC 
 
Area or    Drainage  Rain Gage     Runoff   ------------ Peak Flow ------------ 
 Reach       Area      ID or       Amount   Elevation   Time      Rate      Rate 
Identifier  (sq mi)   Location      (in)      (ft)      (hr)     (cfs)     (csm) 
 
2             0.410    GAGE        6.086               12.30    1225.8   2989.65 
weir          0.410  Upstream      6.086               12.30    1225.8   2989.65 
weir          0.410 Downstream     6.075    327.54     12.35    1181.6   2881.93 
1             0.252    GAGE        6.330               12.22     916.4   3636.51 
OUTLET        0.662                6.172               12.28    1956.1   2954.86 
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                         CA-5 Mainstem 1 and Mainstem 2                          
 
 Area or    Drainage              ----------- Peak Flow by Storm ----------- 
  Reach       Area                 p1-06     p2-06    p10-12100yrNOAAC           
Identifier   (sq mi)               (cfs)     (cfs)     (cfs)     (cfs)     (cfs) 
 
1             0.252                 89.2     143.3     354.2     916.4           
2             0.410                 97.1     163.8     450.9    1225.8           
weir          0.410                 97.1     163.8     450.9    1225.8           
DOWNSTREAM                           4.1      28.5     389.3    1181.6           
OUTLET        0.662                 91.6     146.0     615.5    1956.1           
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
WinTR-20 Version 3.20               Page   2                   02/12/2021  9:24  



HEC-HMS Schematic Simple Model 

 



 



HEC-HMS Schematic 

 
Weir Stormwater Management Stage-Storage-Discharge 
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Standard Report

file:///cri-file-01/...struction,%20WRA/Task%2025%20CA-5%20Phase%20II%20design/Hydrology/HEC%20HMS/CA5%202YR%20Report.html[2/18/2021 11:11:57 AM]

Project: CA5_SWMUpdate
Simulation Run: 2 YR
Simulation Start: 25 October 2018, 24:00
Simulation End: 26 October 2018, 06:00

HMS Version: 4.7.1
Executed: 15 February 2021, 20:03

Global Parameter Summary - Subbasin

Element Name Area (MI2)
Area (MI2)

Upper Main 0.1
Trib 1 0.03
Sd 1 0.03
Trib 2 0.04
Residual 0.05
Sd 2 0.01
Trib to Seneca 0.35
Below Pond 0.06

Element Name Downstream
Downstream

Upper Main Upper Main and trib 1
Trib 1 Upper Main and trib 1
Sd 1 Main and SD1
Trib 2 Main and Trib 2
Residual Main and SD2
Sd 2 Main and SD2
Trib to Seneca Weir SWM
Below Pond Pond and Below Pond

Element Name Percent Impervious Area Curve Number
Loss Rate: Scs

Upper Main 0 79
Trib 1 0 77
Sd 1 0 75
Trib 2 0 80
Residual 0 75
Sd 2 0 75



Standard Report

file:///cri-file-01/...struction,%20WRA/Task%2025%20CA-5%20Phase%20II%20design/Hydrology/HEC%20HMS/CA5%202YR%20Report.html[2/18/2021 11:11:57 AM]

Trib to Seneca 0 77
Below Pond 0 70

Element Name Lag Unitgraph Type
Transform: Scs

Upper Main 5.4 Standard
Trib 1 13.5 Standard
Sd 1 10.15 Standard
Trib 2 13.46 Standard
Residual 10.26 Standard
Sd 2 5.4 Standard
Trib to Seneca 13.28 Standard
Below Pond 8.28 Standard

Global Results Summary

Hydrologic Element Drainage Area (MI2) Peak Discharge (CFS) Time of Peak Volume (IN)
Upper Main 0.1 115.13 26Oct2018, 03:09 0.93
Trib 1 0.03 19.06 26Oct2018, 03:18 0.8
Upper Main and trib 1 0.13 127.16 26Oct2018, 03:09 0.9
Sd 1 0.03 18.89 26Oct2018, 03:14 0.72
Main and SD1 0.16 142.23 26Oct2018, 03:09 0.87
Trib 2 0.04 29.98 26Oct2018, 03:17 0.96
Main and Trib 2 0.2 163.76 26Oct2018, 03:10 0.88
Residual 0.05 34.24 26Oct2018, 03:14 0.72
Sd 2 0.01 4.9 26Oct2018, 03:09 0.73
Trib to Seneca 0.35 241.39 26Oct2018, 03:17 0.8
Weir SWM 0.35 79.22 26Oct2018, 03:44 0.39
Below Pond 0.06 28.26 26Oct2018, 03:13 0.51
Pond and Below Pond 0.41 85.4 26Oct2018, 03:44 0.41
Main and SD2 0.25 198.11 26Oct2018, 03:10 0.85
Main and Trib to Seneca 0.66 227.94 26Oct2018, 03:11 0.57



Standard Report

file:///cri-file-01/...truction,%20WRA/Task%2025%20CA-5%20Phase%20II%20design/Hydrology/HEC%20HMS/CA5%2010YR%20Report.html[2/18/2021 11:14:32 AM]

Project: CA5_SWMUpdate
Simulation Run: 10 YR
Simulation Start: 25 October 2018, 24:00
Simulation End: 26 October 2018, 12:00

HMS Version: 4.7.1
Executed: 15 February 2021, 16:32

Global Parameter Summary - Subbasin

Element Name Area (MI2)
Area (MI2)

Upper Main 0.1
Trib 1 0.03
Sd 1 0.03
Trib 2 0.04
Residual 0.05
Sd 2 0.01
Trib to Seneca 0.35
Below Pond 0.06

Element Name Downstream
Downstream

Upper Main Upper Main and trib 1
Trib 1 Upper Main and trib 1
Sd 1 Main and SD1
Trib 2 Main and Trib 2
Residual Main and SD2
Sd 2 Main and SD2
Trib to Seneca Weir SWM
Below Pond Pond and Below Pond

Element Name Percent Impervious Area Curve Number
Loss Rate: Scs

Upper Main 0 79
Trib 1 0 77
Sd 1 0 75
Trib 2 0 80
Residual 0 75
Sd 2 0 75



Standard Report

file:///cri-file-01/...truction,%20WRA/Task%2025%20CA-5%20Phase%20II%20design/Hydrology/HEC%20HMS/CA5%2010YR%20Report.html[2/18/2021 11:14:32 AM]

Trib to Seneca 0 77
Below Pond 0 70

Element Name Lag Unitgraph Type
Transform: Scs

Upper Main 5.4 Standard
Trib 1 13.5 Standard
Sd 1 10.15 Standard
Trib 2 13.46 Standard
Residual 10.26 Standard
Sd 2 5.4 Standard
Trib to Seneca 13.28 Standard
Below Pond 8.28 Standard

Global Results Summary

Hydrologic Element Drainage Area (MI2) Peak Discharge (CFS) Time of Peak Volume (IN)
Upper Main 0.1 178.28 26Oct2018, 06:08 1.93
Trib 1 0.03 32.92 26Oct2018, 06:16 1.76
Upper Main and trib 1 0.13 201.57 26Oct2018, 06:09 1.89
Sd 1 0.03 33.76 26Oct2018, 06:13 1.62
Main and SD1 0.16 231.92 26Oct2018, 06:09 1.84
Trib 2 0.04 48.17 26Oct2018, 06:16 1.99
Main and Trib 2 0.2 269.58 26Oct2018, 06:09 1.87
Residual 0.05 61.26 26Oct2018, 06:13 1.62
Sd 2 0.01 8.32 26Oct2018, 06:08 1.63
Trib to Seneca 0.35 416.53 26Oct2018, 06:16 1.76
Weir SWM 0.35 328.13 26Oct2018, 06:25 1.35
Below Pond 0.06 58.48 26Oct2018, 06:11 1.3
Pond and Below Pond 0.41 358.68 26Oct2018, 06:25 1.34
Main and SD2 0.25 334.07 26Oct2018, 06:10 1.82
Main and Trib to Seneca 0.66 555 26Oct2018, 06:23 1.52
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Project: CA5_SWMUpdate
Simulation Run: 100 YR
Simulation Start: 25 October 2018, 24:00
Simulation End: 26 October 2018, 24:00

HMS Version: 4.7.1
Executed: 15 February 2021, 16:32

Global Parameter Summary - Subbasin

Element Name Area (MI2)
Area (MI2)

Upper Main 0.1
Trib 1 0.03
Sd 1 0.03
Trib 2 0.04
Residual 0.05
Sd 2 0.01
Trib to Seneca 0.35
Below Pond 0.06

Element Name Downstream
Downstream

Upper Main Upper Main and trib 1
Trib 1 Upper Main and trib 1
Sd 1 Main and SD1
Trib 2 Main and Trib 2
Residual Main and SD2
Sd 2 Main and SD2
Trib to Seneca Weir SWM
Below Pond Pond and Below Pond

Element Name Percent Impervious Area Curve Number
Loss Rate: Scs

Upper Main 0 79
Trib 1 0 77
Sd 1 0 75
Trib 2 0 80
Residual 0 75
Sd 2 0 75
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Trib to Seneca 0 77
Below Pond 0 70

Element Name Lag Unitgraph Type
Transform: Scs

Upper Main 5.4 Standard
Trib 1 13.5 Standard
Sd 1 10.15 Standard
Trib 2 13.46 Standard
Residual 10.26 Standard
Sd 2 5.4 Standard
Trib to Seneca 13.28 Standard
Below Pond 8.28 Standard

Global Results Summary

Hydrologic Element Drainage Area (MI2) Peak Discharge (CFS) Time of Peak Volume (IN)
Upper Main 0.1 479.36 26Oct2018, 12:09 6.32
Trib 1 0.03 89.56 26Oct2018, 12:16 6.06
Upper Main and trib 1 0.13 548 26Oct2018, 12:09 6.26
Sd 1 0.03 97.53 26Oct2018, 12:13 5.82
Main and SD1 0.16 634.18 26Oct2018, 12:09 6.19
Trib 2 0.04 121.17 26Oct2018, 12:16 6.43
Main and Trib 2 0.2 727.98 26Oct2018, 12:09 6.23
Residual 0.05 176.9 26Oct2018, 12:13 5.82
Sd 2 0.01 24.84 26Oct2018, 12:09 5.83
Trib to Seneca 0.35 1132.92 26Oct2018, 12:16 6.06
Weir SWM 0.35 1083.36 26Oct2018, 12:19 5.65
Below Pond 0.06 198.67 26Oct2018, 12:11 5.21
Pond and Below Pond 0.41 1220.2 26Oct2018, 12:18 5.59
Main and SD2 0.25 912.4 26Oct2018, 12:10 6.14
Main and Trib to Seneca 0.66 1959.18 26Oct2018, 12:14 5.8



                        WinTR-55 Current Data Description

                         --- Identification Data ---

User:     KAS                                    Date:        2/12/2021
Project:  Quince Orchard                         Units:       English
SubTitle: Upper Main                             Areal Units: Acres
State:    Maryland
County:   Montgomery NOAA_C
Filename: G:\Active\2017-29 BCS 2015-05A Design-Construction, WRA\Task 25 CA-5 Phase II design\Hydrology\T

                             --- Sub-Area Data ---

Name           Description              Reach        Area(ac)     RCN     Tc  
------------------------------------------------------------------------------
Mainstem 1                             Outlet          66.1        79    .15       

Total area: 66.10 (ac)

                             --- Storm Data  --

                   Rainfall Depth by Rainfall Return Period

   2-Yr        5-Yr        10-Yr       25-Yr       50-Yr       100-Yr      1-Yr
   (in)        (in)        (in)        (in)        (in)        (in)        (in)
--------------------------------------------------------------------------------
   3.07        3.99        4.71        5.97        7.03        8.13        2.54     

Storm Data Source:              User-provided custom storm data
Rainfall Distribution Type:     NOAA_C
Dimensionless Unit Hydrograph:  <standard>

==================================================================================

KAS                             Quince Orchard
                                  Upper Main
                      Montgomery NOAA_C County, Maryland

                    Sub-Area Time of Concentration Details

 Sub-Area      Flow            Mannings's    End     Wetted               Travel
Identifier/   Length    Slope      n        Area    Perimeter   Velocity   Time 
               (ft)    (ft/ft)             (sq ft)    (ft)      (ft/sec)   (hr)
--------------------------------------------------------------------------------
Mainstem 1
  SHEET           58   0.0200     0.011                                    0.013
  SHALLOW        898   0.0368     0.050                                    0.081
  SHALLOW        299   0.0502     0.025                                    0.018
  CHANNEL       1411   0.0716     0.035      6.00      7.00     10.314     0.038

                                                 Time of Concentration       .15
                                                                        ========

==================================================================================
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                        WinTR-55 Current Data Description

                         --- Identification Data ---

User:     KAS                                    Date:        2/12/2021
Project:  Quince Orchard                         Units:       English
SubTitle: Trib 1                                 Areal Units: Acres
State:    Maryland
County:   Montgomery NOAA_C
Filename: G:\Active\2017-29 BCS 2015-05A Design-Construction, WRA\Task 25 CA-5 Phase II design\Hydrology\Q

                             --- Sub-Area Data ---

Name           Description              Reach        Area(ac)     RCN     Tc  
------------------------------------------------------------------------------
Total                                  Outlet          17.9        77    .375      

Total area: 17.90 (ac)

                             --- Storm Data  --

                   Rainfall Depth by Rainfall Return Period

   2-Yr        5-Yr        10-Yr       25-Yr       50-Yr       100-Yr      1-Yr
   (in)        (in)        (in)        (in)        (in)        (in)        (in)
--------------------------------------------------------------------------------
   3.07        3.99        4.71        5.97        7.03        8.13        2.54     

Storm Data Source:              User-provided custom storm data
Rainfall Distribution Type:     NOAA_C
Dimensionless Unit Hydrograph:  <standard>

==================================================================================

KAS                             Quince Orchard
                                    Trib 1
                      Montgomery NOAA_C County, Maryland

                             Watershed Peak Table

 Sub-Area           Peak Flow by Rainfall Return Period
 or Reach       2-Yr     10-Yr     25-Yr    100-Yr      1-Yr
Identifier     (cfs)     (cfs)     (cfs)     (cfs)     (cfs)
----------------------------------------------------------------------------------
SUBAREAS
Total          15.98     35.05     50.83     78.92     10.55

REACHES

OUTLET         15.98     35.05     50.83     78.92     10.55

==================================================================================

KAS                             Quince Orchard
                                    Trib 1
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                      Montgomery NOAA_C County, Maryland

                    Sub-Area Time of Concentration Details

 Sub-Area      Flow            Mannings's    End     Wetted               Travel
Identifier/   Length    Slope      n        Area    Perimeter   Velocity   Time 
               (ft)    (ft/ft)             (sq ft)    (ft)      (ft/sec)   (hr)
--------------------------------------------------------------------------------
Total     
  SHEET           99   0.0200     0.240                                    0.241
  SHALLOW        292   0.0274     0.050                                    0.030
  CHANNEL        580   0.0276     0.011      3.14      6.28     14.646     0.011
  CHANNEL       1167                                            3.500      0.093

                                                 Time of Concentration      .375
                                                                        ========

==================================================================================

KAS                             Quince Orchard
                                    Trib 1
                      Montgomery NOAA_C County, Maryland

                  Sub-Area Land Use and Curve Number Details

 Sub-Area                                           Hydrologic   Sub-Area   Curve
Identifier           Land Use                          Soil        Area     Number
                                                      Group        (ac)
--------------------------------------------------------------------------------
Total     Residential districts (1/4 acre)              B          14.3       75 
          Residential districts (1/4 acre)              C           3.6       83 

          Total Area / Weighted Curve Number                       17.9       77 
                                                                   ====       ==

==================================================================================
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                        WinTR-55 Current Data Description

                         --- Identification Data ---

User:     KAS                                    Date:        9/23/2020
Project:                                         Units:       English
SubTitle: CA-5 SD 1                              Areal Units: Acres
State:    Maryland
County:   Montgomery NOAA_C
Filename: G:\Active\2017-29 BCS 2015-05A Design-Construction, WRA\Task 25 CA-5 Phase II design\Hydrology\T

                             --- Sub-Area Data ---

Name           Description              Reach        Area(ac)     RCN     Tc  
------------------------------------------------------------------------------
SD 1                                   Outlet          18          75    .282      

Total area: 18 (ac)

                             --- Storm Data  --

                   Rainfall Depth by Rainfall Return Period

   2-Yr        5-Yr        10-Yr       25-Yr       50-Yr       100-Yr      1-Yr
   (in)        (in)        (in)        (in)        (in)        (in)        (in)
--------------------------------------------------------------------------------
   3.07        3.99        4.71        5.97        7.03        8.13        2.54     

Storm Data Source:              User-provided custom storm data
Rainfall Distribution Type:     NOAA_C
Dimensionless Unit Hydrograph:  <standard>

==================================================================================

KAS                                    
                                   CA-5 SD 1
                      Montgomery NOAA_C County, Maryland

                    Sub-Area Time of Concentration Details

 Sub-Area      Flow            Mannings's    End     Wetted               Travel
Identifier/   Length    Slope      n        Area    Perimeter   Velocity   Time 
               (ft)    (ft/ft)             (sq ft)    (ft)      (ft/sec)   (hr)
--------------------------------------------------------------------------------
SD 1      
  SHEET          100   0.0250     0.240                                    0.222
  SHALLOW        430   0.0600     0.050                                    0.030
  CHANNEL       1218   0.0210     0.011      3.14      6.28     12.531     0.027
  CHANNEL        312   0.1350     0.011      3.14      6.28     28.889     0.003

                                                 Time of Concentration      .282
                                                                        ========

==================================================================================
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                        WinTR-55 Current Data Description

                         --- Identification Data ---

User:     KAS                                    Date:        2/12/2021
Project:  Quince Orchard                         Units:       English
SubTitle: Trib 2                                 Areal Units: Acres
State:    Maryland
County:   Montgomery NOAA_C
Filename: G:\Active\2017-29 BCS 2015-05A Design-Construction, WRA\Task 25 CA-5 Phase II design\Hydrology\T

                             --- Sub-Area Data ---

Name           Description              Reach        Area(ac)     RCN     Tc  
------------------------------------------------------------------------------
Total                                  Outlet          22.97       80    .374      

Total area: 22.97 (ac)

                             --- Storm Data  --

                   Rainfall Depth by Rainfall Return Period

   2-Yr        5-Yr        10-Yr       25-Yr       50-Yr       100-Yr      1-Yr
   (in)        (in)        (in)        (in)        (in)        (in)        (in)
--------------------------------------------------------------------------------
   3.07        3.99        4.71        5.97        7.03        8.13        2.54     

Storm Data Source:              User-provided custom storm data
Rainfall Distribution Type:     NOAA_C
Dimensionless Unit Hydrograph:  <standard>

==================================================================================

KAS                             Quince Orchard
                                    Trib 2
                      Montgomery NOAA_C County, Maryland

                             Watershed Peak Table

 Sub-Area           Peak Flow by Rainfall Return Period
 or Reach       2-Yr     10-Yr    100-Yr      1-Yr
Identifier     (cfs)     (cfs)     (cfs)     (cfs)
----------------------------------------------------------------------------------
SUBAREAS
Total          24.35     50.05    106.97     16.76

REACHES

OUTLET         24.35     50.05    106.97     16.76

==================================================================================

KAS                             Quince Orchard
                                    Trib 2
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                      Montgomery NOAA_C County, Maryland

                    Sub-Area Time of Concentration Details

 Sub-Area      Flow            Mannings's    End     Wetted               Travel
Identifier/   Length    Slope      n        Area    Perimeter   Velocity   Time 
               (ft)    (ft/ft)             (sq ft)    (ft)      (ft/sec)   (hr)
--------------------------------------------------------------------------------
Total     
  SHEET          100   0.0200     0.240                                    0.243
  SHALLOW        775   0.0320     0.050                                    0.075
  CHANNEL        397                                            8.000      0.014
  CHANNEL        534                                            3.500      0.042

                                                 Time of Concentration      .374
                                                                        ========

==================================================================================

KAS                             Quince Orchard
                                    Trib 2
                      Montgomery NOAA_C County, Maryland

                  Sub-Area Land Use and Curve Number Details

 Sub-Area                                           Hydrologic   Sub-Area   Curve
Identifier           Land Use                          Soil        Area     Number
                                                      Group        (ac)
--------------------------------------------------------------------------------
Total     Industrial                                    B          9.23       88 
          Residential districts (1/4 acre)              B         11.27       75 
          Woods                               (good)    B           .15       55 
          Woods                               (good)    C          2.21       70 
          Woods                               (good)    D           .11       77 

          Total Area / Weighted Curve Number                      22.97       80 
                                                                  =====       ==

==================================================================================
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                        WinTR-55 Current Data Description

                         --- Identification Data ---

User:     KAS                                    Date:        2/12/2021
Project:  Quince Orchard                         Units:       English
SubTitle: Residual Watershed                     Areal Units: Acres
State:    Maryland
County:   Montgomery NOAA_C
Filename: G:\Active\2017-29 BCS 2015-05A Design-Construction, WRA\Task 25 CA-5 Phase II design\Hydrology\T

                             --- Sub-Area Data ---

Name           Description              Reach        Area(ac)     RCN     Tc  
------------------------------------------------------------------------------
Residual                               Outlet          66.1        79    .285      

Total area: 66.10 (ac)

                             --- Storm Data  --

                   Rainfall Depth by Rainfall Return Period

   2-Yr        5-Yr        10-Yr       25-Yr       50-Yr       100-Yr      1-Yr
   (in)        (in)        (in)        (in)        (in)        (in)        (in)
--------------------------------------------------------------------------------
   3.07        3.99        4.71        5.97        7.03        8.13        2.54     

Storm Data Source:              User-provided custom storm data
Rainfall Distribution Type:     NOAA_C
Dimensionless Unit Hydrograph:  <standard>

==================================================================================

KAS                             Quince Orchard
                              Residual Watershed
                      Montgomery NOAA_C County, Maryland

                    Sub-Area Time of Concentration Details

 Sub-Area      Flow            Mannings's    End     Wetted               Travel
Identifier/   Length    Slope      n        Area    Perimeter   Velocity   Time 
               (ft)    (ft/ft)             (sq ft)    (ft)      (ft/sec)   (hr)
--------------------------------------------------------------------------------
Residual  
  SHEET           40   0.0100     0.240                                    0.154
  SHALLOW        255   0.1490     0.050                                    0.011
  CHANNEL       2469   0.0217     0.035     14.00     16.00     5.715      0.120

                                                 Time of Concentration      .285
                                                                        ========

==================================================================================
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                        WinTR-55 Current Data Description

                         --- Identification Data ---

User:     KAS                                    Date:        9/23/2020
Project:                                         Units:       English
SubTitle: CA-5 SD 2                              Areal Units: Acres
State:    Maryland
County:   Montgomery NOAA_C
Filename: G:\Active\2017-29 BCS 2015-05A Design-Construction, WRA\Task 25 CA-5 Phase II design\Hydrology\T

                             --- Sub-Area Data ---

Name           Description              Reach        Area(ac)     RCN     Tc  
------------------------------------------------------------------------------
SD 2                                   Outlet          3.65        75    .15       

Total area: 3.65 (ac)

                             --- Storm Data  --

                   Rainfall Depth by Rainfall Return Period

   2-Yr        5-Yr        10-Yr       25-Yr       50-Yr       100-Yr      1-Yr
   (in)        (in)        (in)        (in)        (in)        (in)        (in)
--------------------------------------------------------------------------------
   3.07        3.99        4.71        5.97        7.03        8.13        2.54     

Storm Data Source:              User-provided custom storm data
Rainfall Distribution Type:     NOAA_C
Dimensionless Unit Hydrograph:  <standard>

==================================================================================

KAS                                    
                                   CA-5 SD 2
                      Montgomery NOAA_C County, Maryland

                    Sub-Area Time of Concentration Details

 Sub-Area      Flow            Mannings's    End     Wetted               Travel
Identifier/   Length    Slope      n        Area    Perimeter   Velocity   Time 
               (ft)    (ft/ft)             (sq ft)    (ft)      (ft/sec)   (hr)
--------------------------------------------------------------------------------
SD 2      
  SHEET           69   0.0250     0.150                                    0.113
  SHALLOW        440   0.0600     0.025                                    0.025
  CHANNEL        520   0.0210     0.011      3.14      6.28     12.037     0.012

                                                 Time of Concentration       .15
                                                                        ========

==================================================================================
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                        WinTR-55 Current Data Description

                         --- Identification Data ---

User:     KAS                                    Date:        2/15/2021
Project:  CA-5                                   Units:       English
SubTitle: Mainstem 2 Pond                        Areal Units: Acres
State:    Maryland
County:   Montgomery NOAA_C
Filename: G:\Active\2017-29 BCS 2015-05A Design-Construction, WRA\Task 25 CA-5 Phase II design\Hydrology\T

                             --- Sub-Area Data ---

Name           Description              Reach        Area(ac)     RCN     Tc  
------------------------------------------------------------------------------
Total                                  Outlet          225.1       77    .369      

Total area: 225.10 (ac)

                             --- Storm Data  --

                   Rainfall Depth by Rainfall Return Period

   2-Yr        5-Yr        10-Yr       25-Yr       50-Yr       100-Yr      1-Yr
   (in)        (in)        (in)        (in)        (in)        (in)        (in)
--------------------------------------------------------------------------------
   3.07        3.99        4.71        5.97        7.03        8.88        2.54     

Storm Data Source:              User-provided custom storm data
Rainfall Distribution Type:     NOAA_C
Dimensionless Unit Hydrograph:  <standard>

==================================================================================

KAS                                  CA-5
                               Mainstem 2 Pond
                      Montgomery NOAA_C County, Maryland

                    Sub-Area Time of Concentration Details

 Sub-Area      Flow            Mannings's    End     Wetted               Travel
Identifier/   Length    Slope      n        Area    Perimeter   Velocity   Time 
               (ft)    (ft/ft)             (sq ft)    (ft)      (ft/sec)   (hr)
--------------------------------------------------------------------------------
Total     
  SHEET          100   0.0355     0.011                                    0.016
  SHALLOW         97   0.0355     0.025                                    0.007
  CHANNEL       1205   0.0898     0.035      2.00      6.28     5.977      0.056
  CHANNEL       3234   0.0196     0.035      6.00     16.00     3.098      0.290

                                                 Time of Concentration      .369
                                                                        ========

==================================================================================
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                        WinTR-55 Current Data Description

                         --- Identification Data ---

User:     KAS                                    Date:        2/15/2021
Project:  CA-5                                   Units:       English
SubTitle: Mainstem 2 Below Pond                  Areal Units: Acres
State:    Maryland
County:   Montgomery NOAA_C
Filename: G:\Active\2017-29 BCS 2015-05A Design-Construction, WRA\Task 25 CA-5 Phase II design\Hydrology\T

                             --- Sub-Area Data ---

Name           Description              Reach        Area(ac)     RCN     Tc  
------------------------------------------------------------------------------
Total                                  Outlet          37.3        70    .23       

Total area: 37.30 (ac)

                             --- Storm Data  --

                   Rainfall Depth by Rainfall Return Period

   2-Yr        5-Yr        10-Yr       25-Yr       50-Yr       100-Yr      1-Yr
   (in)        (in)        (in)        (in)        (in)        (in)        (in)
--------------------------------------------------------------------------------
   3.07        3.99        4.71        5.97        7.03        8.88        2.54     

Storm Data Source:              User-provided custom storm data
Rainfall Distribution Type:     NOAA_C
Dimensionless Unit Hydrograph:  <standard>

==================================================================================

KAS                                  CA-5
                             Mainstem 2 Below Pond
                      Montgomery NOAA_C County, Maryland

                    Sub-Area Time of Concentration Details

 Sub-Area      Flow            Mannings's    End     Wetted               Travel
Identifier/   Length    Slope      n        Area    Perimeter   Velocity   Time 
               (ft)    (ft/ft)             (sq ft)    (ft)      (ft/sec)   (hr)
--------------------------------------------------------------------------------
Total     
  SHEET           90   0.0222     0.011                                    0.018
  SHALLOW        339   0.0050     0.050                                    0.083
  CHANNEL        759   0.0817     0.035     10.00     40.00     4.792      0.044
  CHANNEL        796   0.0239     0.035     10.00     40.00     2.601      0.085

                                                 Time of Concentration       .23
                                                                        ========

==================================================================================
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CA‐5 Trib to Seneca Stormwater Management Pond Stage Storage Discharge

elev vol ac‐ft Head, ft 7.75" orifice weir total

318.3 0 0 0

320 0.464 2.022917 2.23

322 2.2059 4.022917 3.15

324 5.3241 6.022917 3.86

325.12 7.6052 7.142917 4.35 0 4.350 low weir crest 5‐7 feet

325.5 8.4661 7.522917 4.59 86.93 91.520 high weir crest angled up 50' on both sides and 5' perpendicular
110' total approximately

326 9.6643 8.022917 4.47 261.4 265.870

100 yr WSE 326.95

328 15.0605 10.02292 4.99 1450.63 1455.620
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W/D 18 W/D 18
Wbkf: 14.60 ft. W bkf : 14.70 ft. ER 2 E R 1.7

Prepared By: dbkf: 0.80 ft. d bkf : 0.82 ft. Type B Type B
Stream: Areabkf: 11.68 sq.ft. Area bkf : 12.00 sq.ft.

dmax: 1.30 ft. d max : 1.10 ft.
slope 0.026 ft./ft. slope 0.0209 ft./ft. min (ft.) mean (ft.) max (ft.)

Project No: Wp 15.60 ft. Wp 15.02 ft. Lm 65 104 165
Date: K 1.25 K 1.06 Rc 12 20 36

Reach: Fpw 22 ft. Fpw 25 ft. Wblt 40 62 97

Drainage Area: 0.24 sq.mi. min mean (ft.) max (ft.)
Valley Type: L m 80 132 218

Hydro. Region: R c 17 26 41
44 75 131

Design Planform (measured from prop alignment)
D50 (mm) 16 min mean (ft.) max (ft.)
D84 (mm) 55 L m 98.3 125.0 166.7

Dmax (mm) 256 R c 42.0 125.0 71.0
Discharge: 56.3 u/u* Mannings n u/u* Mannings n W blt 36.0 49.7 68.4

Velocity: --- 58.3 59.8 57.0 59.0 cfs D50 (mm) 16
Areabkf: --- 5.0 5.1 4.8 4.9 fps D84 (mm) 55 Rc/WBKF 2.86 8.51 4.83

Recurrence (yr): 1.25 XS Area (sqft): 11.7 XS Area (sqft): 12.0 sq.ft. Dmax (mm) 256 Low Very Low Very Low

Near-Bank Stress (Method 2)

Andrews Sbkf 

Stability

Summary

Regional Curve used for Design

2017-29

Andrews dbkf 

Stability

Rosgen Classification
Proposed

Physical Parameters
Existing Condition (EC)

Main Trib Reach 1

U-AL-FD

Project Name:

Hydrology

CA-5 Tributary to 
Sarah Norton

Geometry
Williams Existing Condition Planform (ft.)

Proposed:

Williams Proposed Planform (ft.)

Existing Riffle

Andrews Sbkf 

Stability

Andrews dbkf 

StabilityDegrading

Degrading

Stable

Stable

495/270 MLS Mitigation

Piedmont (Thomas) Existing Condition:

Piedmont

Design Riffle 

3/5/2020



Summary Reach: Date: 3/5/2020
1, D50/D

^
50

16 D50 - Riffle bed material (mm) 2, Dmax/D50

1 D^
50 - Bar Sample (mm) 3, Dimensional 

0.43 Dmax - Largest particle from bar sample (ft) 130.00 mm 304.8 mm/ft
0.02089154 S - Proposed bankfull water surface slope

0.82 d - Proposed bankfull mean depth (ft) dr - Required bankfull mean depth (ft) 
1.65 s - Submerged specific weight of sediment
62.4  Sr - Required bankfull water surface slope (ft) (Sr = (*ci sDi)/d) 

--- D50/D
^
50 - Range 3 - 7 use Equation 1 (*ci  = 0.0834(D50/D

^
50)

-0.872)
--- *ci 

Equation 1.04
--- Dmax/D50 - Range 1.3 - 4.0 use Equation 2 (*ci  = 0.0384(Dmax/D50)

-0.887)
--- *ci 

0.80 dr - Required bankfull mean depth (ft)
Stable Proposed Condition

0.0204 Sr - Required bankfull water surface slope (ft)
Stable Proposed Condition

1.04 c - Bankfull Shear Stress(lb/ft2) (c = RS) R* = 0.80 SProposed = 0.0209 ABKF = 12.0 ft2

Shields Colorado WBKF = 14.70 ft
D84 (riffle) = 55 mm
dmBKF 0.82 ft
WP 15.0 ft
D84ft 0.18 ft
R 0.80
R/D84 4.43

Design Condition

Proposed Entrainment

Movable particle size (mm) at bankfull shear stress (Figure 3-11, River Stability Field Guide p 
3-102)
Predicted shear stress required to intiate movement of Di (mm)  (Figure 3-11, River Stability 
Field Guide p 3-102)

1.25 0.62 Predicted mean depth required to initiate movement of measured Dmax (mm)

81 157

1.63 0.81

Dimensional Shear

Required inputs are in yellow

0.0321 0.0159 Predicted mean slope required to initiate movement of measured Dmax (mm)

495/270 MLS Mitigation Main Trib Reach 1

Calculate Bankfull Mean Depth Required for Entrainment of Largest Particle in Bar Sample 

Calculate BKF Water Surface Slope Required for Entrainment of Largest Partical in Bar Sample

Sediment Transport Validation

Enter Field Data

Select Appropriate Equation and Calculate Critical Dimensionless Shear Stress

If Equation 1 or 2, Use These ci

Conversion to ft

Not in range? Select equation 3

3, Dimensional t



W/D 10 W/D 16
Wbkf: 11.30 ft. W bkf : 14.97 ft. ER 2 E R 5.3

Prepared By: dbkf: 1.10 ft. d bkf : 0.94 ft. Type FALSE Type C
Stream: Areabkf: 12.43 sq.ft. Area bkf : 14.01 sq.ft.

dmax: 1.60 ft. d max : 1.00 ft.
slope 0.097 ft./ft. slope 0.0120 ft./ft. min (ft.) mean (ft.) max (ft.)

Project No: Wp 13.50 ft. Wp 15.43 ft. Lm 68 108 172
Date: K 1.24 K 1.02 Rc 12 21 37

Reach: Fpw 22.3 ft. Fpw 80 ft. Wblt 41 65 101

Drainage Area: 0.43 sq.mi. min mean (ft.) max (ft.)
Valley Type: L m 74 117 186

Hydro. Region: R c 13 23 40
45 70 109

Design Planform (measured from prop alignment)
D50 (mm) 16 min mean (ft.) max (ft.)
D84 (mm) 55 L m 98.3 125.0 166.7

Dmax (mm) 256 R c 42.0 125.0 71.0
Discharge: 85.8 u/u* Mannings n u/u* Mannings n W blt 36.0 49.7 68.4

Velocity: --- 143.6 151.7 32.2 35.3 cfs D50 (mm) 100
Areabkf: --- 11.6 12.2 2.3 2.5 fps D84 (mm) 180 Rc/WBKF 2.81 8.35 4.74

Recurrence (yr): 1.25 XS Area (sqft): 12.4 XS Area (sqft): 14.0 sq.ft. Dmax (mm) 256 Low Very Low Very Low

495/270 MLS Mitigation

Piedmont (Thomas) Existing Condition:

Piedmont

Design Riffle 

11/1/2021

Geometry
Williams Existing Condition Planform (ft.)

Proposed:

Williams Proposed Planform (ft.)

Existing Riffle

Andrews Sbkf 

Stability

Andrews dbkf 

StabilityDegrading

Degrading

Stable

Stable

Near-Bank Stress (Method 2)

Andrews Sbkf 

Stability

Summary

Regional Curve used for Design

2017-29

Andrews dbkf 

Stability

Rosgen Classification
Proposed

Physical Parameters
Existing Condition (EC)

Mainstem 2

U-AL-FD

Project Name:

Hydrology

Mainstem 2
Jon Stewart



Trib 1 RIFFLE X-Section Trib 1 POOL X-Section
Width/Depth 28.0 **Depth Ratio 3.3
*Max Depth Ratio 1.1 Pool Max Depth 1.2
Width 10.2 Point Bar Slopes 5.0 :1
Depth 0.37 0.365 ***Width Ratio 1.1
Bankfull Area 3.731 Width of Pool 11.2
Riffle Side Slope 2.5 :1 Point Bar Ratio 0.65
% Low Flow Channel 0% OPTIONAL POOL ADJUSTMENT
Low Flow Side Slopes 3 :1 Area of Pool 8.4
Max depth 0.40 3rd Slope Pool 0 ft
Dtrymain 0.4 4thSlope Pool 0 ft
Low flow area 0 5th Meander Bank pt 0 ft
Area 2 Desired 3.7 Meander Bank Slope 0.83 :1

Dmain channel 0.405 2.24
W2 8.19
Average W 9.2
Area 2 Calculated 3.7 0.0
Dlfc 0.0

Wlfc 0.8
Wtlfc 3.3 OKAY - The calculation of flow channel depth is okay.
Wblfc 0.8 OKAY - The calculation involving Lower Bankful Area,

Total Area 3.7 sqft              Steepen Riffle..., and depth ration is verified.

*equals Dmax/Dbkf Floodplain Adjustment
**equals Dpool/Dbkf
*** equals Wpool/Wbkf
Calc Q 22.0
Slope 0.111
Mannings' n 0.043
Des Q 22

8

Verify Calculations

Press to Calculate Area

Size Channel to 
Des Q



Trib 2 RIFFLE X-Section Trib 2 POOL X-Section
Width/Depth 22.0 **Depth Ratio 3.3
*Max Depth Ratio 1.1 Pool Max Depth 1.5
Width 10.3 Point Bar Slopes 4.0 :1
Depth 0.47 0.467 ***Width Ratio 1.1
Bankfull Area 4.8 Width of Pool 11.3
Riffle Side Slope 2.5 :1 Point Bar Ratio 1
% Low Flow Channel 0% OPTIONAL POOL ADJUSTMENT
Low Flow Side Slopes 3 :1 Area of Pool 11.5
Max depth 0.51 3rd Slope Pool 0 ft
Dtrymain 0.5 4thSlope Pool 0 ft
Low flow area 0 5th Meander Bank pt 0 ft
Area 2 Desired 4.8 Meander Bank Slope 0.85 :1

Dmain channel 0.537 2.40
W2 7.59
Average W 8.9
Area 2 Calculated 4.8 0.0
Dlfc 0.0

Wlfc 0.8
Wtlfc 3.0 OKAY - The calculation of flow channel depth is okay.
Wblfc 0.8 OKAY - The calculation involving Lower Bankful Area,

Total Area 4.8 sqft              Steepen Riffle..., and depth ration is verified.

*equals Dmax/Dbkf Floodplain Adjustment
**equals Dpool/Dbkf
*** equals Wpool/Wbkf
Calc Q 32.0
Slope 0.05
Mannings' n 0.04
Des Q 32

8

Verify Calculations

Press to Calculate Area

Size Channel to 
Des Q



RIFFLE X-Section POOL X-Section
Width/Depth 25.0 **Depth Ratio 2.44
*Max Depth Ratio 1 Pool Max Depth 0.8
Width 8.5 Point Bar Slopes 1.5 :1
Depth 0.34 0.339 ***Width Ratio 1.0
Bankfull Area 2.8658 Width of Pool 8.5
Riffle Side Slope 3 :1 Point Bar Ratio 0
% Low Flow Channel 0% OPTIONAL POOL ADJUSTMENT
Low Flow Side Slopes 3 :1 Area of Pool 5.2
Max depth 0.34 3rd Slope Pool 0 ft
Dtrymain 0.4 4thSlope Pool 0 ft
Low flow area 0 5th Meander Bank pt 0 ft
Area 2 Desired 2.9 Meander Bank Slope 1.47 :1

Dmain channel 0.415 1.82
W2 5.97
Average W 7.2
Area 2 Calculated 3.0 -0.1
Dlfc 0.0

Wlfc 0.6
Wtlfc 2.4 OKAY - The calculation of flow channel depth is okay.
Wblfc 0.6 OKAY - The calculation involving Lower Bankful Area,

Total Area 3.0 sqft              Steepen Riffle..., and depth ration is verified.

*equals Dmax/Dbkf Floodplain Adjustment
**equals Dpool/Dbkf
*** equals Wpool/Wbkf
Calc Q 11.0
Slope 0.045
Mannings' n 0.04
Des Q 11

8

Verify Calculations

Press to Calculate Area

Size Channel to 
Des Q



Modified Andrews Equation (1)
ci*=0.0375(di/ds50)

-0.872 (1)

Shear Stress Equation (2)
ci=ci*(ps-pw)gdi (2)

Median Sediment Size d50 m
Sediment Size Being Assesed(di )* d30 m

Gravitational Acceleration(g) 9.81 m/s2

Bulk Density of Water(ρs) 1000 kg/m3

Bulk Density of Material(ρw) 2600 kg/m3

Reduce and solve equation (1):

ζci =15,700*0.107*d30

d30 = 0.000594ζci 

Use ζci at 
Design Shear Stress Max shear stres based on safety factor of 2 2

1.82 lbs/sf 3.64 lb/sf
Increase the shear by 1.2 to account for variation in the channel and convert to Pa

ζci = 2.184 lbs/sf ζci = 4.368
ζci = 104.461 Pa ζci = 208.92

Therefore: d30min = 0.0620 m = 2.38 in d30max = 0.1241 m = 4.77 in
d50min = 0.2068 m = 7.94 in d50max = 0.4137 m = 15.88 in

% size (in) % size (in)
16 1.2708 16 2.5416
30 2.3827 30 4.7654 known value from above calcs
50 7.9424 50 15.8847 assumed value based on d50
84 10.6428 84 21.2855 23.82707 depth = 1.5x d50 If<D100, us
95 11.5164 95 23.0328

The following values are assumed or known:

* d30 = 0.3 x d50

ζci* = 0.0375(0.3d50/ds50)
-0.872

Calculate stone sizing for a stream based on the Modified Andrews equation.  This equation assumes the stream is a 
threshold design.  If the stream is not of threshold design then use the original Andrews equation 1983.

Substituting known values into equation(1) and (2) and solving for the dimensionless critical shear stress and critical 
shear stress, respectively:

ζci = 15700ζci* d30

ζci* = 0.107

Solve for d30 in equation (2):

Create your stone distribution as you see fit.

min distribution based on 1.82 lb/sf max distribution based on 3.64 lb/sf
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Amount of 
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