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APPENDIX A 
Project Location Maps 
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APPENDIX B 
Corresponding FEMA Information
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Federal Emergency Management Agency 
FLOOD INSURANCE STUDY NUMBER 

23011CV001A 

 

KENNEBEC COUNTY,    
MAINE          
(ALL JURISDICTIONS) 
 

Volume 1 of 2      
COMMUNITY NAME       COMMUNITY NUMBER 
ALBION, TOWN OF     230231 
AUGUSTA, CITY OF  230067 
BELGRADE, TOWN OF  230232 
BENTON, TOWN OF  230233    
CHELSEA, TOWN OF 230234 
CHINA, TOWN OF  230235                   
CLINTON, TOWN OF 230236        
FARMINGDALE, TOWN OF 230164   
FAYETTE, TOWN OF 230237   
GARDINER, CITY OF 230068 
HALLOWELL, CITY OF 230069 
LITCHFIELD, TOWN OF 230238   
MANCHESTER, TOWN OF 230239 
MONMOUTH, TOWN OF 230240 
MT VERNON, TOWN OF 230241   
OAKLAND, TOWN OF 230242 
PITTSTON, TOWN OF 230243  
RANDOLPH, TOWN OF 230244   
READFIELD, TOWN OF 230245  
ROME, TOWN OF 230246                                    
SIDNEY, TOWN OF 230247                                    
UNITY, TOWNSHIP OF 230602                                      
VASSALBORO, TOWN OF 230248    
VIENNA, TOWN OF 230249                                        
WATERVILLE, CITY OF 230070   
WAYNE, TOWN OF 230188   
WEST GARDINER, TOWN OF 230250 
WINDSOR, TOWN OF 230251 
WINSLOW, TOWN OF 230071 
WINTHROP, TOWN OF 230072   
                                  
     
        

Kennebec County 

Effective Date: June 16, 2011 
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A summary of peak elevation-frequency relationships is shown in Table 7 “Summary of 
Stillwater Elevations”. 
 

TABLE 7 – SUMMARY OF STILLWATER ELEVATIONS 

ELEVATION (FEET NAVD) 

FLOODING SOURCE  
AND LOCATION 

10-PERCENT 
ANNUAL 
CHANCE 

2-PERCENT 
ANNUAL 
CHANCE 

1-PERCENT 
ANNUAL 
CHANCE 

0.2-PERCENT 
ANNUAL 
CHANCE 

ANDROSCOGGIN LAKE 
Entire shoreline within the 

Town of Wayne * * 285.8 * 

ANNABESSACOOK LAKE 
Entire shoreline within the 

Town of Monmouth 171.5 172.1 172.4 173 
Town of Winthrop 171.5 172.1 172.4 173 

BELGRADE STREAM 
Above Wings Mills Dam in 

the Town of Mount 
Vernon * * 241.2 * 

Below Wings Mills Dam in 
the Town of Mount 
Vernon * * 237.1 * 

*Data not computed 

TABLE 6 – SUMMARY OF DISCHARGES (continued) 
  
 PEAK DISCHARGES (CUBIC FEET PER SECOND) 

FLOODING SOURCE  
AND LOCATION 

DRAINAGE 
AREA 

(SQUARE 
MILES) 

10-
PERCENT 
ANNUAL 
CHANCE 

2-
PERCENT 
ANNUAL 
CHANCE 

1-
PERCENT 
ANNUAL 
CHANCE 

0.2-
PERCENT 
ANNUAL 
CHANCE 

      
WEST BRANCH SHEEPSCOT 
RIVER - continued      

Approximately 1,490 Feet 
downstream of highway bridge in 
Village of Weeks Mills 18.6 * * 1,650 * 

  
*Data not computed  



 

 

APPENDIX C  
MaineDOT Hydrology Report 



WIN: 26234.00 Project Name:
Town: Monmouth Stream Name: Wilson Stream
Route No. Waugan Rd Bridge Name: Waggon
Asset ID: 0487 Analysis by: csh
Lat: 44.25800 Long: -69.99940 Date: 9/8/2022

Peak Flow Calculations by USGS Regression Equations (Lombard/Hodgkins, 2021; Hodgkins, 1999 & Lombard/Hodgkins, 2015)

Enter data in blue cells only! ver. 2021 Jan 01
km2 mi2 ac Enter data in [mi 2 ] Worksheet prepared by:

A 82.10 31.70 20288.0 Watershed Area DRNAREA Charles S. Hebson, PE
W 12.79 4.9 3160.9 Wetlands area (by NWI) Environmental Office

Maine Dept. Transportation
Pc 417984 4904185 watershed centroid (E, N; UTM 19N; meters) Augusta, ME 04333-0016

County choose county from drop-down menu 207-557-1052
Charles.Hebson@maine.gov

Watershed Characteristics from StreamStats References:
Hodgkins, G.A., 1999.

STORAGE 16.33 Estimating the magnitude of peak flows for streams in Maine
STORNWI 15.58     NWI Wetlands %    for Selected Recurrence Intervals

SANDGRAVF 0.026     sand & gravel aquifer as decimal fraction of watershed A WRIR 99-4008, USGS Augusta, ME
ELEV 340     mean basin elevation (ft)

BSLDEM10M 7.67     mean basin slope (%) Lombard, P.J. & G.A. Hodgkins, 2015.
COASTDIST 66.00     distance from the coast (mi) Peak flow regression equations for small, ungaged streams:
ELEVMAX 812     maximum basin elevation (ft)    in Maine:  Comparing Map-Based to Field-Based Variables

LC06WATER 6.66     percent of drainage basin land cover as open water SIR 2015-4059, USGS, Augusta, ME
PRECIP 44.3     mean annual precipitation

STATSGOA 2     mean basin percentage of hydrological soil group A Lombard, P.J. & G.A. Hodgkins, 2020.
Estimating Flood Magnitude and Frequency on Gaged and
   Ungaged Streams in Maine
SIR 2020-5092, USGS, Augusta, ME.

Ret Pd I24 QT (ft3/s)
T (yr) 1999 / 2015 2020 Design

1.1 373 375
2 2.98 614 694 695
5 3.75 910 1024 1025 Instructions:

10 4.39 1123 1256 1255 Enter values in blue cells only, watershed data from StreamStats
25 5.27 1402 1560 1560 Copy I24 values from Stream Stats
50 5.93 1616 1810 1810 Use results under "Design"

100 6.63 1846 2050 2050 Check against gage data and FEMA studies if available
200 7.43 2077 2303 2305 Questions?  Check with ENV / Hydrology Section
500 8.68 2396 2658 2660

Kennebec

QT (ft3/s)
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WIN: 26234.00 Project Name: 0
Town: Monmouth Stream Name: Wilson Stream
Route No. Waugan Rd Bridge Name: Waggon
Asset ID: 0487 Analysis by: csh
Lat: 44.25800 Long: -69.99940 Date: 9/8/2022

DO NOT ENTER ANY DATA ON THIS PAGE; EVERYTHING IS CALCULATED

MAINE MONTHLY MEDIAN FLOWS and HYDRAULIC GEOMETRY BY USGS REGRESSION EQUATIONS (2004, 2013, 2015)

Value Variable Explanation
31.70 A Area (mi2)

417984 4904185 P c Watershed centroid (E,N; UTM; Zone 19; meters)
65.22 DIST Distance from Coastal reference line (mi)
44.3 pptA Mean Annual Precipitation (inches)
0.00 SG Sand & Gravel Aquifer (decimal fraction of watershed area)

Month Qmedian 

(ft3/s) (m3/s)

Jan 28.56 0.8093
Feb 25.20 0.7141
Mar 60.85 1.7245
Apr 110.67 3.1363
May 86.13 2.4409
Jun 33.12 0.9385
Jul 8.01 0.2269
Aug 3.73 0.1056
Sep 3.57 0.1013
Oct 15.05 0.4264
Nov 53.14 1.5059
Dec 49.26 1.3960

Qbf 195.6
ann avg 64.9
ann med 29.3

Q1.002 181.9
Q1.01 234.8
Q1.05 319.5
Qbf 359.9 assume v = 4ft/s

References
Wbf 46.8 estimated bankfull width (ft) Dudley, 2013.  FY2013 Progress Report - Phase 1 …, USFWS QRP Project
dbf 1.9 estimated bankfull depth (ft) Dudley, 2004.  Estimating Monthly Streamflows … , SIR 2004-5026
Abf 88.9 estimated bankfull flow area (ft2) Dudley, 2015. Regression Equations for Monthly & Annual Mean..., USGS SIR 2015-5151
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Daily Avg Flow Dist
Aws = (mi2) 31.7

Q (ft3/s)
Pctl Median 84th pctl

1.00E-06 0.00 0.00
1 2.72 4.81
5 4.99 8.03
10 7.41 11.14
15 9.53 13.92
20 12.06 16.88
25 14.76 19.78
30 17.47 22.53
35 20.92 25.75
40 24.54 29.61
45 28.60 33.48
50 32.93 39.53
55 38.24 46.01
60 45.41 54.00
65 53.13 62.92
70 62.32 73.40
75 75.55 88.27
80 94.22 105.39
85 118.88 135.06
90 157.48 181.36
95 233.72 282.02
99 494.23 650.67

Qbf 195.6
Q1.002 181.9
Q1.1 373.0
Q2  694.4
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NOTE:  This page is for preliminary sizing only. Note:
Final design should be done with HY8 or HDS-5 culvert dimensions are for open flow area; adjust for lost capacity

due to embedding / backfilling (min {2' / 25% rise} embedment)
Finish analysis with HY-8

Preliminary Culvert Sizing - Round & Box Culverts

Shape: Box Choose shape and inlet type by pull-down menu in green cells
Inlet Type: Box 0 ww Q25 1560.2
D or R (ft) 6 diam / rise Q50 1810.4 trial D / R = 16.6
w (ft) 55 box span Q100 2050.1 trial w: BFW = 46.8
Slope (ft/ft) 0.01
A (ft2) 330.00
g (ft/s2) 32.2

0.0
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1500 1600 1700 1800 1900 2000 2100
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knc\gbcY[e[̀l̂]̂Y[eiYcbo]bhqYzfYh[cc[e\ljYbwpcb̂ b̂iYfcY]ap̀]bijY]̂Ya[ibYtlY\gbYVWXWYfcY\gbYVqWqYXfobceabe\Y[̂Y\fY\gbYkne_\]fe[̀]\lYfkY\gbŶfk\h[cbY[eiYcb̀[\biYa[\bc][̀YefcŶg[̀̀Y\gbYk[_\YfkYcb̀b[̂bY_fê\]\n\bY[elŶn_gYh[cc[e\lqY{nc\gbcafcbjY\gb
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APPENDIX D  
Existing HEC-RAS Analysis  
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HEC-RAS  Plan: Existing   River: Wilson Stream   Reach: Waugan Rd

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

Waugan Rd 1450    1.1-Yr 375.00 170.00 171.66 171.69 0.001146 1.49 331.19 806.15 0.23

Waugan Rd 1450    10-Yr 1255.00 170.00 172.45 172.52 0.001575 2.40 976.52 1029.85 0.29

Waugan Rd 1450    50-Yr 1810.00 170.00 172.94 173.00 0.001139 2.35 1485.96 1048.87 0.26

Waugan Rd 1450    100-Yr 2050.00 170.00 173.27 173.32 0.000819 2.16 1840.65 1086.07 0.22

Waugan Rd 1450    200-Yr 2305.00 170.00 173.59 173.63 0.000642 2.05 2189.07 1126.32 0.20

Waugan Rd 1450    500-Yr 2660.00 170.00 173.87 173.90 0.000586 2.07 2508.30 1161.98 0.20

Waugan Rd 1300    1.1-Yr 375.00 170.00 171.56 171.57 0.000509 0.94 746.51 1144.43 0.15

Waugan Rd 1300    10-Yr 1255.00 170.00 172.36 172.37 0.000517 1.33 1668.79 1174.85 0.17

Waugan Rd 1300    50-Yr 1810.00 170.00 172.87 172.88 0.000407 1.38 2273.39 1187.09 0.15

Waugan Rd 1300    100-Yr 2050.00 170.00 173.22 173.23 0.000306 1.30 2692.48 1195.52 0.14

Waugan Rd 1300    200-Yr 2305.00 170.00 173.55 173.56 0.000252 1.27 3082.38 1203.32 0.13

Waugan Rd 1300    500-Yr 2660.00 170.00 173.83 173.84 0.000240 1.31 3422.28 1210.08 0.12

Waugan Rd 1175    1.1-Yr 375.00 170.00 171.43 171.47 0.001579 1.59 238.41 963.94 0.27

Waugan Rd 1175    10-Yr 1255.00 170.00 172.06 171.35 172.23 0.003900 3.36 434.47 1092.88 0.45

Waugan Rd 1175    50-Yr 1810.00 170.00 172.72 172.80 0.001567 2.64 1162.01 1110.64 0.30

Waugan Rd 1175    100-Yr 2050.00 170.00 173.13 173.18 0.000884 2.20 1619.58 1121.88 0.23

Waugan Rd 1175    200-Yr 2305.00 170.00 173.48 173.52 0.000622 1.99 2012.84 1131.87 0.20

Waugan Rd 1175    500-Yr 2660.00 170.00 173.77 173.80 0.000542 1.97 2340.55 1140.12 0.19

Waugan Rd 1025    1.1-Yr 375.00 170.00 171.15 170.71 171.18 0.002518 1.51 346.72 1153.76 0.31

Waugan Rd 1025    10-Yr 1255.00 170.00 171.88 171.91 0.001149 1.62 1214.05 1205.88 0.24

Waugan Rd 1025    50-Yr 1810.00 170.00 172.67 172.68 0.000409 1.29 2171.64 1236.50 0.15

Waugan Rd 1025    100-Yr 2050.00 170.00 173.10 173.11 0.000264 1.16 2705.57 1250.72 0.13

Waugan Rd 1025    200-Yr 2305.00 170.00 173.45 173.46 0.000207 1.12 3153.94 1262.07 0.11

Waugan Rd 1025    500-Yr 2660.00 170.00 173.74 173.75 0.000195 1.15 3521.83 1271.30 0.11

Waugan Rd 885     1.1-Yr 375.00 170.00 170.58 170.36 170.64 0.006253 1.93 193.87 811.61 0.47

Waugan Rd 885     10-Yr 1255.00 170.00 171.74 171.77 0.000891 1.52 1109.85 1039.90 0.21

Waugan Rd 885     50-Yr 1810.00 170.00 172.61 172.63 0.000321 1.22 2036.81 1079.70 0.14

Waugan Rd 885     100-Yr 2050.00 170.00 173.06 173.07 0.000216 1.12 2523.07 1098.63 0.12

Waugan Rd 885     200-Yr 2305.00 170.00 173.42 173.44 0.000174 1.09 2924.37 1108.48 0.11

Waugan Rd 885     500-Yr 2660.00 170.00 173.72 173.73 0.000168 1.13 3248.48 1116.38 0.11

Waugan Rd 750     1.1-Yr 375.00 155.11 170.62 170.62 0.000002 0.31 1810.43 610.23 0.02

Waugan Rd 750     10-Yr 1255.00 155.11 171.75 171.76 0.000017 0.84 2600.32 740.54 0.04

Waugan Rd 750     50-Yr 1810.00 155.11 172.61 172.62 0.000023 1.03 3252.51 768.95 0.05

Waugan Rd 750     100-Yr 2050.00 155.11 173.05 173.07 0.000024 1.08 3596.90 781.48 0.05

Waugan Rd 750     200-Yr 2305.00 155.11 173.42 173.43 0.000026 1.13 3881.37 790.09 0.05

Waugan Rd 750     500-Yr 2660.00 155.11 173.70 173.72 0.000030 1.25 4110.66 796.97 0.06

Waugan Rd 675     1.1-Yr 375.00 156.41 170.62 170.62 0.000004 0.37 1829.86 516.18 0.02

Waugan Rd 675     10-Yr 1255.00 156.41 171.74 171.75 0.000026 0.99 2488.67 676.32 0.05

Waugan Rd 675     50-Yr 1810.00 156.41 172.61 172.62 0.000034 1.19 3107.94 734.45 0.06

Waugan Rd 675     100-Yr 2050.00 156.41 173.05 173.06 0.000035 1.23 3436.94 745.80 0.06

Waugan Rd 675     200-Yr 2305.00 156.41 173.41 173.43 0.000036 1.28 3708.70 755.10 0.06

Waugan Rd 675     500-Yr 2660.00 156.41 173.70 173.72 0.000042 1.40 3927.74 762.52 0.06

Waugan Rd 605     1.1-Yr 375.00 155.61 170.62 170.62 0.000006 0.41 1933.61 632.62 0.02

Waugan Rd 605     10-Yr 1255.00 155.61 171.74 171.75 0.000030 1.02 2696.19 747.73 0.05

Waugan Rd 605     50-Yr 1810.00 155.61 172.61 172.62 0.000037 1.18 3402.18 861.51 0.06

Waugan Rd 605     100-Yr 2050.00 155.61 173.05 173.06 0.000037 1.21 3793.84 898.86 0.06

Waugan Rd 605     200-Yr 2305.00 155.61 173.41 173.42 0.000038 1.25 4123.49 921.00 0.06

Waugan Rd 605     500-Yr 2660.00 155.61 173.70 173.71 0.000044 1.36 4391.97 938.64 0.06

Waugan Rd 555     1.1-Yr 375.00 157.11 170.62 170.62 0.000009 0.52 1487.10 624.55 0.03

Waugan Rd 555     10-Yr 1255.00 157.11 171.73 171.75 0.000047 1.26 2267.27 767.82 0.06

Waugan Rd 555     50-Yr 1810.00 157.11 172.60 172.61 0.000055 1.42 2973.04 867.19 0.07

Waugan Rd 555     100-Yr 2050.00 157.11 173.04 173.06 0.000053 1.43 3364.99 892.82 0.07

Waugan Rd 555     200-Yr 2305.00 157.11 173.41 173.42 0.000055 1.47 3692.52 914.26 0.07

Waugan Rd 555     500-Yr 2660.00 157.11 173.69 173.71 0.000062 1.59 3958.33 931.30 0.07

Waugan Rd 505     1.1-Yr 375.00 156.51 170.62 170.62 0.000011 0.54 1342.15 651.59 0.03

Waugan Rd 505     10-Yr 1255.00 156.51 171.73 171.75 0.000058 1.33 1958.28 788.29 0.07

Waugan Rd 505     50-Yr 1810.00 156.51 172.59 172.61 0.000071 1.55 2499.72 872.74 0.08

Waugan Rd 505     100-Yr 2050.00 156.51 173.03 173.05 0.000088 1.76 2829.27 900.33 0.08

Waugan Rd 505     200-Yr 2305.00 156.51 173.39 173.42 0.000087 1.78 3160.64 922.22 0.08



HEC-RAS  Plan: Existing   River: Wilson Stream   Reach: Waugan Rd (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

Waugan Rd 505     500-Yr 2660.00 156.51 173.68 173.71 0.000096 1.90 3428.26 939.53 0.09

Waugan Rd 460     1.1-Yr 375.00 159.56 170.61 161.89 170.62 0.000029 0.85 491.10 659.02 0.05

Waugan Rd 460     10-Yr 1255.00 159.56 171.64 163.70 171.74 0.000223 2.50 569.61 777.24 0.14

Waugan Rd 460     50-Yr 1810.00 159.56 172.43 164.57 172.59 0.000353 3.30 629.67 852.02 0.17

Waugan Rd 460     100-Yr 2050.00 159.56 172.85 164.94 173.03 0.000395 3.57 661.17 891.66 0.18

Waugan Rd 460     200-Yr 2305.00 159.56 173.17 165.30 173.39 0.000462 3.93 781.06 918.99 0.20

Waugan Rd 460     500-Yr 2660.00 159.56 173.41 165.77 173.68 0.000552 4.35 880.91 937.46 0.22

Waugan Rd 440     Bridge

Waugan Rd 425     1.1-Yr 375.00 158.79 170.60 170.61 0.000031 0.89 451.48 662.28 0.05

Waugan Rd 425     10-Yr 1255.00 158.79 171.46 171.57 0.000265 2.74 495.34 782.95 0.14

Waugan Rd 425     50-Yr 1810.00 158.79 172.02 172.23 0.000464 3.74 523.78 842.07 0.19

Waugan Rd 425     100-Yr 2050.00 158.79 172.30 172.55 0.000548 4.13 537.99 861.64 0.21

Waugan Rd 425     200-Yr 2305.00 158.79 172.58 172.88 0.000639 4.52 552.06 881.00 0.23

Waugan Rd 425     500-Yr 2660.00 158.79 172.84 173.22 0.000790 5.10 565.44 899.42 0.25

Waugan Rd 375     1.1-Yr 375.00 159.34 170.60 170.60 0.000011 0.52 1141.86 696.85 0.03

Waugan Rd 375     10-Yr 1255.00 159.34 171.50 171.52 0.000071 1.41 1522.32 924.42 0.08

Waugan Rd 375     50-Yr 1810.00 159.34 172.10 172.13 0.000105 1.78 1784.96 944.42 0.10

Waugan Rd 375     100-Yr 2050.00 159.34 172.40 172.43 0.000114 1.89 1917.59 952.84 0.10

Waugan Rd 375     200-Yr 2305.00 159.34 172.70 172.74 0.000123 2.00 2051.06 961.25 0.11

Waugan Rd 375     500-Yr 2660.00 159.34 172.99 173.04 0.000140 2.17 2185.26 969.65 0.11

Waugan Rd 330     1.1-Yr 375.00 153.75 170.60 170.60 0.000003 0.30 2394.91 712.39 0.02

Waugan Rd 330     10-Yr 1255.00 153.75 171.50 171.51 0.000021 0.82 3135.94 897.87 0.04

Waugan Rd 330     50-Yr 1810.00 153.75 172.11 172.12 0.000030 1.01 3682.28 916.16 0.05

Waugan Rd 330     100-Yr 2050.00 153.75 172.41 172.42 0.000032 1.06 3958.79 923.94 0.05

Waugan Rd 330     200-Yr 2305.00 153.75 172.71 172.72 0.000035 1.12 4237.61 931.72 0.06

Waugan Rd 330     500-Yr 2660.00 153.75 173.01 173.02 0.000039 1.21 4520.31 1060.02 0.06

Waugan Rd 225     1.1-Yr 375.00 154.00 170.60 170.60 0.000002 0.28 2354.88 672.19 0.01

Waugan Rd 225     10-Yr 1255.00 154.00 171.50 171.51 0.000016 0.80 3090.51 918.25 0.04

Waugan Rd 225     50-Yr 1810.00 154.00 172.10 172.11 0.000024 1.00 3648.05 984.87 0.05

Waugan Rd 225     100-Yr 2050.00 154.00 172.40 172.41 0.000026 1.07 3930.50 1025.02 0.05

Waugan Rd 225     200-Yr 2305.00 154.00 172.70 172.71 0.000028 1.13 4215.13 1065.16 0.05

Waugan Rd 225     500-Yr 2660.00 154.00 173.00 173.02 0.000033 1.22 4502.54 1155.89 0.06

Waugan Rd 105     1.1-Yr 375.00 154.00 170.60 170.60 0.000002 0.26 2676.37 844.86 0.01

Waugan Rd 105     10-Yr 1255.00 154.00 171.50 171.51 0.000013 0.73 3544.00 1031.50 0.04

Waugan Rd 105     50-Yr 1810.00 154.00 172.10 172.11 0.000020 0.91 4170.82 1143.89 0.04

Waugan Rd 105     100-Yr 2050.00 154.00 172.40 172.41 0.000021 0.96 4488.54 1178.97 0.05

Waugan Rd 105     200-Yr 2305.00 154.00 172.70 172.71 0.000023 1.02 4808.57 1214.05 0.05

Waugan Rd 105     500-Yr 2660.00 154.00 173.00 173.01 0.000027 1.10 5131.47 1288.48 0.05

Waugan Rd 0       1.1-Yr 375.00 154.00 170.60 156.66 170.60 0.000002 0.26 2719.63 1009.64 0.01

Waugan Rd 0       10-Yr 1255.00 154.00 171.50 158.55 171.51 0.000013 0.72 3694.38 1158.50 0.04

Waugan Rd 0       50-Yr 1810.00 154.00 172.10 159.34 172.11 0.000019 0.89 4410.97 1371.88 0.04

Waugan Rd 0       100-Yr 2050.00 154.00 172.40 159.64 172.41 0.000021 0.94 4779.29 1397.32 0.04

Waugan Rd 0       200-Yr 2305.00 154.00 172.70 159.96 172.71 0.000022 0.99 5150.66 1422.76 0.05

Waugan Rd 0       500-Yr 2660.00 154.00 173.00 160.39 173.01 0.000025 1.07 5525.05 1448.20 0.05
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Geom: Existing Geometry    Flow: MaineDOT Flows
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Geom: Existing Geometry    Flow: MaineDOT Flows

River = Wilson Stream   Reach = Waugan Rd      RS = 885  
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River = Wilson Stream   Reach = Waugan Rd      RS = 750  
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Geom: Existing Geometry    Flow: MaineDOT Flows

River = Wilson Stream   Reach = Waugan Rd      RS = 675  
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Geom: Existing Geometry    Flow: MaineDOT Flows

River = Wilson Stream   Reach = Waugan Rd      RS = 605  
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Geom: Existing Geometry    Flow: MaineDOT Flows

River = Wilson Stream   Reach = Waugan Rd      RS = 555  
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River = Wilson Stream   Reach = Waugan Rd      RS = 505  
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Geom: Existing Geometry    Flow: MaineDOT Flows

River = Wilson Stream   Reach = Waugan Rd      RS = 460  
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Geom: Existing Geometry    Flow: MaineDOT Flows

River = Wilson Stream   Reach = Waugan Rd      RS = 440      BR  Waugan Rd
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Geom: Existing Geometry    Flow: MaineDOT Flows

River = Wilson Stream   Reach = Waugan Rd      RS = 440      BR  Waugan Rd
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Geom: Existing Geometry    Flow: MaineDOT Flows

River = Wilson Stream   Reach = Waugan Rd      RS = 425  
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Geom: Existing Geometry    Flow: MaineDOT Flows

River = Wilson Stream   Reach = Waugan Rd      RS = 375  

Station (ft)

E
le

v
a
ti
o
n
 (

ft
)

Legend

WS 500-Yr

WS 200-Yr

WS 100-Yr

WS 50-Yr

WS 10-Yr

WS 1.1-Yr

Ground

Ineff

Bank Sta

.1 .06 .04 .06 .1

 

-600 -400 -200 0 200 400 600 800 1000
150

155

160

165

170

175

180

67328_MaineDOT Waugon Bridge       Plan: Existing Plan    12/2/2022 
Geom: Existing Geometry    Flow: MaineDOT Flows

River = Wilson Stream   Reach = Waugan Rd      RS = 330  
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Geom: Existing Geometry    Flow: MaineDOT Flows

River = Wilson Stream   Reach = Waugan Rd      RS = 225  
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Geom: Existing Geometry    Flow: MaineDOT Flows

River = Wilson Stream   Reach = Waugan Rd      RS = 105  
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APPENDIX E 
Proposed HEC-RAS Analysis  



  

HEC-RAS  Plan: 0809   River: Wilson Stream   Reach: Waugan Rd

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

Waugan Rd 1450    1.1-Yr 375.00 170.00 171.66 171.69 0.001147 1.49 331.18 806.14 0.23

Waugan Rd 1450    10-Yr 1255.00 170.00 172.44 172.51 0.001609 2.42 967.68 1029.52 0.30

Waugan Rd 1450    50-Yr 1810.00 170.00 172.83 172.90 0.001416 2.54 1369.21 1044.54 0.29

Waugan Rd 1450    100-Yr 2050.00 170.00 173.15 173.20 0.001008 2.33 1705.01 1069.99 0.25

Waugan Rd 1450    200-Yr 2305.00 170.00 173.49 173.53 0.000746 2.16 2074.10 1113.20 0.22

Waugan Rd 1450    500-Yr 2660.00 170.00 173.88 173.92 0.000576 2.06 2524.32 1163.74 0.19

Waugan Rd 1300    1.1-Yr 375.00 170.00 171.56 171.57 0.000510 0.94 746.46 1144.43 0.15

Waugan Rd 1300    10-Yr 1255.00 170.00 172.35 172.36 0.000529 1.34 1656.07 1174.60 0.17

Waugan Rd 1300    50-Yr 1810.00 170.00 172.74 172.76 0.000508 1.49 2119.86 1183.99 0.17

Waugan Rd 1300    100-Yr 2050.00 170.00 173.08 173.10 0.000373 1.39 2528.02 1192.21 0.15

Waugan Rd 1300    200-Yr 2305.00 170.00 173.44 173.45 0.000289 1.33 2951.20 1200.70 0.13

Waugan Rd 1300    500-Yr 2660.00 170.00 173.84 173.86 0.000236 1.31 3439.75 1210.43 0.12

Waugan Rd 1175    1.1-Yr 375.00 170.00 171.43 171.47 0.001580 1.59 238.39 963.93 0.27

Waugan Rd 1175    10-Yr 1255.00 170.00 172.03 171.35 172.21 0.004141 3.43 407.15 1092.20 0.46

Waugan Rd 1175    50-Yr 1810.00 170.00 172.52 172.64 0.002514 3.15 936.32 1105.16 0.37

Waugan Rd 1175    100-Yr 2050.00 170.00 172.96 173.03 0.001214 2.47 1431.52 1117.15 0.27

Waugan Rd 1175    200-Yr 2305.00 170.00 173.36 173.40 0.000756 2.14 1874.35 1128.36 0.22

Waugan Rd 1175    500-Yr 2660.00 170.00 173.78 173.82 0.000530 1.96 2358.41 1140.56 0.19

Waugan Rd 1025    1.1-Yr 375.00 170.00 171.14 170.71 171.18 0.002569 1.52 343.16 1153.54 0.31

Waugan Rd 1025    10-Yr 1255.00 170.00 171.81 171.84 0.001426 1.75 1127.97 1200.81 0.26

Waugan Rd 1025    50-Yr 1810.00 170.00 172.43 172.45 0.000637 1.49 1881.68 1228.62 0.19

Waugan Rd 1025    100-Yr 2050.00 170.00 172.92 172.93 0.000346 1.27 2482.34 1244.89 0.14

Waugan Rd 1025    200-Yr 2305.00 170.00 173.32 173.34 0.000244 1.18 2993.36 1258.02 0.12

Waugan Rd 1025    500-Yr 2660.00 170.00 173.76 173.77 0.000191 1.15 3542.32 1271.82 0.11

Waugan Rd 885     1.1-Yr 375.00 170.00 170.58 170.36 170.64 0.006491 1.96 191.58 810.59 0.47

Waugan Rd 885     10-Yr 1255.00 170.00 171.62 171.66 0.001227 1.70 986.56 1034.28 0.25

Waugan Rd 885     50-Yr 1810.00 170.00 172.35 172.37 0.000500 1.41 1753.28 1067.87 0.17

Waugan Rd 885     100-Yr 2050.00 170.00 172.87 172.89 0.000280 1.22 2315.98 1091.22 0.13

Waugan Rd 885     200-Yr 2305.00 170.00 173.29 173.31 0.000204 1.14 2778.06 1104.90 0.11

Waugan Rd 885     500-Yr 2660.00 170.00 173.73 173.75 0.000165 1.12 3267.00 1116.83 0.10

Waugan Rd 750     1.1-Yr 375.00 155.11 170.62 170.62 0.000002 0.31 1807.17 608.84 0.02

Waugan Rd 750     10-Yr 1255.00 155.11 171.63 171.64 0.000017 0.86 2515.94 735.63 0.04

Waugan Rd 750     50-Yr 1810.00 155.11 172.35 172.36 0.000026 1.08 3051.70 761.39 0.05

Waugan Rd 750     100-Yr 2050.00 155.11 172.86 172.88 0.000026 1.11 3449.70 776.30 0.05

Waugan Rd 750     200-Yr 2305.00 155.11 173.28 173.30 0.000027 1.16 3777.18 786.95 0.05

Waugan Rd 750     500-Yr 2660.00 155.11 173.72 173.74 0.000030 1.24 4123.89 797.36 0.06

Waugan Rd 675     1.1-Yr 375.00 156.41 170.62 170.62 0.000004 0.37 1827.11 515.66 0.02

Waugan Rd 675     10-Yr 1255.00 156.41 171.63 171.64 0.000027 1.02 2412.31 657.26 0.05

Waugan Rd 675     50-Yr 1810.00 156.41 172.34 172.36 0.000039 1.26 2915.46 727.74 0.06

Waugan Rd 675     100-Yr 2050.00 156.41 172.86 172.88 0.000038 1.28 3296.09 740.95 0.06

Waugan Rd 675     200-Yr 2305.00 156.41 173.28 173.30 0.000039 1.32 3608.91 751.70 0.06

Waugan Rd 675     500-Yr 2660.00 156.41 173.72 173.73 0.000042 1.39 3940.43 762.95 0.06

Waugan Rd 605     1.1-Yr 375.00 155.61 170.62 170.62 0.000006 0.41 1930.23 632.14 0.02

Waugan Rd 605     10-Yr 1255.00 155.61 171.63 171.64 0.000033 1.05 2611.96 720.46 0.05

Waugan Rd 605     50-Yr 1810.00 155.61 172.34 172.35 0.000044 1.26 3178.18 838.62 0.06

Waugan Rd 605     100-Yr 2050.00 155.61 172.86 172.87 0.000041 1.26 3624.79 883.68 0.06

Waugan Rd 605     200-Yr 2305.00 155.61 173.28 173.29 0.000041 1.29 4001.97 912.90 0.06

Waugan Rd 605     500-Yr 2660.00 155.61 173.72 173.73 0.000043 1.35 4407.60 939.66 0.06

Waugan Rd 555     1.1-Yr 375.00 157.11 170.61 170.62 0.000009 0.52 1483.76 624.01 0.03

Waugan Rd 555     10-Yr 1255.00 157.11 171.62 171.64 0.000051 1.30 2179.25 755.55 0.07

Waugan Rd 555     50-Yr 1810.00 157.11 172.33 172.35 0.000065 1.53 2746.01 839.06 0.07

Waugan Rd 555     100-Yr 2050.00 157.11 172.85 172.87 0.000060 1.50 3195.76 881.80 0.07

Waugan Rd 555     200-Yr 2305.00 157.11 173.27 173.29 0.000059 1.52 3571.21 906.38 0.07

Waugan Rd 555     500-Yr 2660.00 157.11 173.71 173.73 0.000061 1.58 3973.94 932.29 0.07

Waugan Rd 505     1.1-Yr 375.00 156.51 170.61 170.62 0.000011 0.54 1339.47 650.96 0.03

Waugan Rd 505     10-Yr 1255.00 156.51 171.61 171.63 0.000062 1.38 1889.59 781.21 0.07

Waugan Rd 505     50-Yr 1810.00 156.51 172.32 172.35 0.000083 1.65 2324.15 844.79 0.08

Waugan Rd 505     100-Yr 2050.00 156.51 172.84 172.87 0.000078 1.65 2671.49 888.76 0.08

Waugan Rd 505     200-Yr 2305.00 156.51 173.26 173.28 0.000095 1.85 3036.82 914.11 0.09

Waugan Rd 505     500-Yr 2660.00 156.51 173.70 173.72 0.000095 1.89 3444.18 940.55 0.09

Waugan Rd 473     1.1-Yr 375.00 159.56 170.59 163.99 170.61 0.000081 1.21 376.11 647.87 0.08

Waugan Rd 473     10-Yr 1255.00 159.56 171.44 166.39 171.61 0.000579 3.50 447.53 749.65 0.21



HEC-RAS  Plan: 0809   River: Wilson Stream   Reach: Waugan Rd (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

Waugan Rd 473     50-Yr 1810.00 159.56 172.03 167.36 172.31 0.000910 4.59 496.81 797.51 0.27

Waugan Rd 473     100-Yr 2050.00 159.56 172.52 167.68 172.83 0.000936 4.82 538.00 847.29 0.28

Waugan Rd 473     200-Yr 2305.00 159.56 172.90 168.03 173.25 0.001008 5.14 569.58 882.70 0.29

Waugan Rd 473     500-Yr 2660.00 159.56 173.12 168.57 173.64 0.001441 6.24 588.36 901.52 0.35

Waugan Rd 440     Bridge

Waugan Rd 420     1.1-Yr 375.00 158.79 170.60 170.61 0.000040 0.97 556.40 652.17 0.06

Waugan Rd 420     10-Yr 1255.00 158.79 171.47 171.56 0.000272 2.70 706.74 771.92 0.15

Waugan Rd 420     50-Yr 1810.00 158.79 172.05 172.19 0.000419 3.48 806.55 831.18 0.19

Waugan Rd 420     100-Yr 2050.00 158.79 172.34 172.51 0.000465 3.73 856.93 851.31 0.20

Waugan Rd 420     200-Yr 2305.00 158.79 172.63 172.82 0.000511 3.98 907.24 871.41 0.21

Waugan Rd 420     500-Yr 2660.00 158.79 172.92 173.14 0.000595 4.37 956.57 891.13 0.23

Waugan Rd 375     1.1-Yr 375.00 159.34 170.60 170.60 0.000011 0.52 1141.86 696.85 0.03

Waugan Rd 375     10-Yr 1255.00 159.34 171.50 171.52 0.000071 1.41 1522.32 924.42 0.08

Waugan Rd 375     50-Yr 1810.00 159.34 172.10 172.13 0.000105 1.78 1784.96 944.42 0.10

Waugan Rd 375     100-Yr 2050.00 159.34 172.40 172.43 0.000114 1.89 1917.59 952.84 0.10

Waugan Rd 375     200-Yr 2305.00 159.34 172.70 172.74 0.000123 2.00 2051.06 961.25 0.11

Waugan Rd 375     500-Yr 2660.00 159.34 172.99 173.04 0.000140 2.17 2185.26 969.65 0.11

Waugan Rd 330     1.1-Yr 375.00 153.75 170.60 170.60 0.000003 0.30 2394.91 712.39 0.02

Waugan Rd 330     10-Yr 1255.00 153.75 171.50 171.51 0.000021 0.82 3135.94 897.87 0.04

Waugan Rd 330     50-Yr 1810.00 153.75 172.11 172.12 0.000030 1.01 3682.28 916.16 0.05

Waugan Rd 330     100-Yr 2050.00 153.75 172.41 172.42 0.000032 1.06 3958.79 923.94 0.05

Waugan Rd 330     200-Yr 2305.00 153.75 172.71 172.72 0.000035 1.12 4237.61 931.72 0.06

Waugan Rd 330     500-Yr 2660.00 153.75 173.01 173.02 0.000039 1.21 4520.31 1060.02 0.06

Waugan Rd 225     1.1-Yr 375.00 154.00 170.60 170.60 0.000002 0.28 2354.88 672.19 0.01

Waugan Rd 225     10-Yr 1255.00 154.00 171.50 171.51 0.000016 0.80 3090.51 918.25 0.04

Waugan Rd 225     50-Yr 1810.00 154.00 172.10 172.11 0.000024 1.00 3648.05 984.87 0.05

Waugan Rd 225     100-Yr 2050.00 154.00 172.40 172.41 0.000026 1.07 3930.50 1025.02 0.05

Waugan Rd 225     200-Yr 2305.00 154.00 172.70 172.71 0.000028 1.13 4215.13 1065.16 0.05

Waugan Rd 225     500-Yr 2660.00 154.00 173.00 173.02 0.000033 1.22 4502.54 1155.89 0.06

Waugan Rd 105     1.1-Yr 375.00 154.00 170.60 170.60 0.000002 0.26 2676.37 844.86 0.01

Waugan Rd 105     10-Yr 1255.00 154.00 171.50 171.51 0.000013 0.73 3544.00 1031.50 0.04

Waugan Rd 105     50-Yr 1810.00 154.00 172.10 172.11 0.000020 0.91 4170.82 1143.89 0.04

Waugan Rd 105     100-Yr 2050.00 154.00 172.40 172.41 0.000021 0.96 4488.54 1178.97 0.05

Waugan Rd 105     200-Yr 2305.00 154.00 172.70 172.71 0.000023 1.02 4808.57 1214.05 0.05

Waugan Rd 105     500-Yr 2660.00 154.00 173.00 173.01 0.000027 1.10 5131.47 1288.48 0.05

Waugan Rd 0       1.1-Yr 375.00 154.00 170.60 156.66 170.60 0.000002 0.26 2719.63 1009.64 0.01

Waugan Rd 0       10-Yr 1255.00 154.00 171.50 158.55 171.51 0.000013 0.72 3694.38 1158.50 0.04

Waugan Rd 0       50-Yr 1810.00 154.00 172.10 159.35 172.11 0.000019 0.89 4410.97 1371.88 0.04

Waugan Rd 0       100-Yr 2050.00 154.00 172.40 159.66 172.41 0.000021 0.94 4779.29 1397.32 0.04

Waugan Rd 0       200-Yr 2305.00 154.00 172.70 159.98 172.71 0.000022 0.99 5150.66 1422.76 0.05

Waugan Rd 0       500-Yr 2660.00 154.00 173.00 160.38 173.01 0.000025 1.07 5525.05 1448.20 0.05
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River = Wilson Stream   Reach = Waugan Rd      RS = 1450  
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River = Wilson Stream   Reach = Waugan Rd      RS = 1300  

Station (ft)

E
le

v
a
ti
o
n
 (

ft
)

Legend

WS 500-Yr

WS 200-Yr

WS 100-Yr

WS 50-Yr

WS 10-Yr

WS 1.1-Yr

Ground

Ineff

Bank Sta

.1 .06 .04 .1 .06 .1



 

-400 -200 0 200 400 600 800 1000 1200
170

172

174

176

178

0809_67328_MaineDOT Waggon Bridge       Plan: 08-09_Proposed Plan    8/30/2024 
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River = Wilson Stream   Reach = Waugan Rd      RS = 1175  
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Geom: 08-09_Proposed Geometry

River = Wilson Stream   Reach = Waugan Rd      RS = 1025  
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River = Wilson Stream   Reach = Waugan Rd      RS = 885  
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River = Wilson Stream   Reach = Waugan Rd      RS = 750  
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Geom: 08-09_Proposed Geometry

River = Wilson Stream   Reach = Waugan Rd      RS = 675  
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Geom: 08-09_Proposed Geometry

River = Wilson Stream   Reach = Waugan Rd      RS = 605  
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River = Wilson Stream   Reach = Waugan Rd      RS = 555  
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River = Wilson Stream   Reach = Waugan Rd      RS = 505  
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River = Wilson Stream   Reach = Waugan Rd      RS = 473  
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River = Wilson Stream   Reach = Waugan Rd      RS = 440      BR  Waugan Rd
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River = Wilson Stream   Reach = Waugan Rd      RS = 420  
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Geom: 08-09_Proposed Geometry

River = Wilson Stream   Reach = Waugan Rd      RS = 375  
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0809_67328_MaineDOT Waggon Bridge       Plan: 08-09_Proposed Plan    8/30/2024 
Geom: 08-09_Proposed Geometry

River = Wilson Stream   Reach = Waugan Rd      RS = 330  
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0809_67328_MaineDOT Waggon Bridge       Plan: 08-09_Proposed Plan    8/30/2024 
Geom: 08-09_Proposed Geometry

River = Wilson Stream   Reach = Waugan Rd      RS = 225  
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0809_67328_MaineDOT Waggon Bridge       Plan: 08-09_Proposed Plan    8/30/2024 
Geom: 08-09_Proposed Geometry

River = Wilson Stream   Reach = Waugan Rd      RS = 105  
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Geom: 08-09_Proposed Geometry

River = Wilson Stream   Reach = Waugan Rd      RS = 0  
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Scour Analysis 

  



Made by Date Job No.
Checked by Date Sheet No. 1 of 9

For Backchecked by Date

1. Left = Northern, Right = Southern

Notes:

100-Year
D50 = 0.063 

mm

Left

Right

18.11

18.25

20.35

67328
SCF 12/01/22
NJP 11/30/22

Summary of Scour Analysis Results

Waugan Road Over Wilson Stream NJP 08/23/24

Abutment Scour

200-Year
D50 = 0.063 

mm

Left

Right

Storm

Event

Streambed

Material

Abutment

Location

NCHRP Total

Scour (ft)

20.21
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Made by Date Job No.
Checked by Date Sheet No. 2 of 9

For Backchecked by Date

Total Scour

y0

(ft)

11.62

11.48

ys

(ft)

20.21

20.35

Low 

Chord

Elevation

172.16

172.08

Streambed

Elevation at

Abutment

160.54

160.60

ymax

(ft)

31.83

31.83

WSEL

at 

Bridge

172.9

172.9
Right

(South)

αB

ymax

(ft)

N/A

N/A

0.06

0.06

D50

(ft)

0.00

0.00

Ku

11.7

11.7

N/A

N/A

q2f/qf

N/A

N/A

N/A

N/A172.9

Low 

Chord

Elevation

172.16 N/A

N/A

Upstream 

Floodplain

Depth (ft)

2.72

2.89

2,302

2,302

485.55

485.55

VBridge

(ft/s)

4.74

4.74

160.54

160.60

Depth of

Flow at

Abutment (ft)

11.62

11.48172.08

Live-Bed Scour

Streambed

Elevation at

Abutment

61.00 37.74 1.48 19.29 1.65 31.832,302 485.55 4.74 1.85 13.79 25.51

1.48 19.29 1.65 31.83485.55 4.74 1.85

q2c/q1

yc

(ft)
αA

ymax

(ft)

2,302 13.79 25.51 61.00 37.74

Right

(South)

Abutment

Location

Left

(North)

QBridge

(cfs)

ABridge

(ft
2
)

VBridge

(ft/s)

VApproach

(ft/s)

y1

(ft)

Abutment

Location

Left

(North)

Right

(South)

Abutment

Location

Left

(North)

q1

(cfs/ft)

Bridge

Opening

Width (ft)

q2c

(cfs/ft)

WSEL

at 

Bridge

172.9

3.73

y0

(ft)

11.62 0.32 Q/A of Bridge

516.12 29.30 486.8 24.23 491.89 99.0% Live-Bed 5.07

SCF 12/01/22
NJP 11/30/22 67328

Left

(North)

11.48 0.44 Q/A of Bridge

National Cooperative Highway Research Program (NCHRP) 24-20 Abutment Scour Analysis

Check Event: 200-Year

Right

(South)

Abutment

Location

Abutment

Station

L

(ft)

Channel

Bank

Station

Bf

(ft)

L/Bf

(%)

Floodplain

Limit

Station

Contraction

Scour

Type

Set-Back

Length

(ft)

Set-Back

Ratio

y1

yc

ymax

ys

Discharge though the bridge from HEC-RAS tables, cfs

Unit discharge in the floodplain upstream of the bridge, ft
2
/s

Waugan Road Over Wilson Stream NJP 08/23/24

QBridge

(cfs)

ABridge

(ft
2
)

q2f

(cfs/ft)

qf

(cfs/ft)

D50

(mm)

yc

(ft)

Clear-Water Scour

Velocity

Calculation

Method

-366.57 -31.70 334.9 -27.97 338.60 98.9% Live-Bed

qf

αA

αB

ABridge

Bf

D50

Ku

L

y0

Amplification factor for live-bed conditions

Amplification factor for clear-water conditions

Bridge Open Area, ft
2

Floodplain width, ft

Particle size with 50 percent finer, ft

q1

q2c

q2f

QBridge

Upstream channel flow depth, ft
Flow depth including live-bed or clear-water contraction scour, ft
Max. flow depth resulting from abutment scour, ft
Abutment scour depth, ft

11.17 English units

Embankment Length, ft

Upstream channel unit discharge, ft
2
/s

Unit discharge in the constricted opening accounting for non-uniform flow distribution, ft
2
/s

Unit discharge in the constricted opening accounting for non-uniform flow distribution, ft
2
/s

yc = (q2f/KuD50
1/3

)
6/7

yc = y1 (q2c/q1)
6/7

Legend

ymax = αb yc

ys = ymax - y0

ymax = αa yc

Live-Bed

Equations:

Clear-Water

Flow depth prior to scour, ft
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Made by Date Job No.
Checked by Date Sheet No. 3 of 9

For Backchecked by Date

NJP 11/30/22 67328
SCF 12/01/22

Waugan Road Over Wilson Stream NJP 08/23/24

National Cooperative Highway Research Program (NCHRP) 24-20 Abutment Scour Analysis

Design Event: 100-Year

Abutment

Location

Floodplain

Limit

Station

Contraction

Scour

Type

Set-Back

Length

(ft)

y0

(ft)

Set-Back

Ratio

Velocity

Calculation

Method

Abutment

Station

L

(ft)

Channel

Bank

Station

Bf

(ft)

L/Bf

(%)

0.32 Q/A of Bridge

Right

(South)
453.59 29.30 424.3 24.23 429.36 98.8% Live-Bed 5.07 11.48 0.44 Q/A of Bridge

331.77 98.9% Live-Bed 3.73 11.62
Left

(North)
-359.74 -31.70 328 -27.97

4.22 1.65

Live-Bed Scour

Abutment

Location

QBridge

(cfs)

ABridge

(ft
2
)

VBridge

(ft/s)

VApproach

(ft/s)

y1

(ft)

q1

(cfs/ft)

Bridge

Opening

Width (ft)

q2c

(cfs/ft)
q2c/q1

yc

(ft)
αA

ymax

(ft)

19.18 1.55 29.73
Left

(North)
2,050 485.55

Right

(South)
2,050 485.55 4.22 1.65 13.37 22.06 61.00 33.61 1.52 19.18 1.55 29.73

13.37 22.06 61.00 33.61 1.52

Clear-Water Scour

Abutment

Location

WSEL

at 

Bridge

Low 

Chord

Elevation

Streambed

Elevation at

Abutment

Depth of

Flow at

Abutment (ft)

QBridge

(cfs)

ABridge

(ft
2
)

VBridge

(ft/s)

q2f

(cfs/ft)

Upstream 

Floodplain

Depth (ft)

qf

(cfs/ft)
q2f/qf Ku

D50

(mm)

D50

(ft)

Left

(North)
172.16 172.16 160.54 11.62 2,050 485.55 4.22 N/A

11.48

0.06 0.00 N/A 1.5 N/A

yc

(ft)
αB

ymax

(ft)

5.23 N/A N/A 11.7

Abutment

Location

ymax

(ft)

WSEL

at 

Bridge

Low 

Chord

Elevation

Streambed

Elevation at

Abutment

N/A 1.2 N/A

Total Scour Legend

N/A N/A 11.7 0.06 0.002,050 485.55 4.22 N/A 2.60
Right

(South)
172.16 172.08 160.60

y0

(ft)

ys

(ft)

αA Amplification factor for live-bed conditions

αB Amplification factor for clear-water conditions

ABridge Bridge Open Area, ft
2

Bf Floodplain width, ft

11.62 18.11
D50 Particle size with 50 percent finer, ft

Ku 11.17 English units

Left

(North)
29.73 172.16 172.16 160.54

11.48 18.25
L Embankment Length, ft

q1 Upstream channel unit discharge, ft
2
/s

Right

(South)
29.73 172.16 172.08 160.60

ys = ymax - y0 QBridge Discharge though the bridge from HEC-RAS tables, cfs
Live-Bed qf Unit discharge in the floodplain upstream of the bridge, ft

2
/s

q2c Unit discharge in the constricted opening accounting for non-uniform flow distribution, ft
2
/s

Equations: q2f Unit discharge in the constricted opening accounting for non-uniform flow distribution, ft
2
/s

Clear-Water ymax Max. flow depth resulting from abutment scour, ft
ymax = αb yc ys Abutment scour depth, ft

ymax = αa yc y0 Flow depth prior to scour, ft

yc = y1 (q2c/q1)
6/7 y1 Upstream channel flow depth, ft

yc Flow depth including live-bed or clear-water contraction scour, ft

yc = (q2f/KuD50
1/3

)
6/7
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NJP Date 11/30/22 Job No.

SCF Date 12/01/22 Sheet No. 4 of 9

For NJP Date 08/23/24

Plan: Proposed    Wilson Stream    Waugan Rd  RS: 505    Profile: 200-Yr Approach

 E.G. Elev (ft) 173.25  Element Left OB Channel Right OB

 Vel Head (ft) 0.35  Wt. n-Val.  0.06 0.04 0.063

 W.S. Elev (ft) 172.9  Reach Len. (ft) 53 32 20

 Crit W.S. (ft) 168.03  Flow Area (sq ft) 1024.07 579.01 1433.74

S1 =  E.G. Slope (ft/ft) 0.001008  Area (sq ft) 1598.76 579.01 1433.74

 Q Total (cfs) 2305  Flow (cfs) 490.41 1073.73 740.86  = Q1

 Top Width (ft) 882.7  Top Width (ft) 375.91 42 496.19  = W1

 Vel Total (ft/s) 4.05  Avg. Vel. (ft/s) 0.48 1.85 0.52  = V1

 Max Chl Dpth (ft) 13.34  Hydr. Depth (ft) 2.720 13.79 2.890  = Y1

 Conv. Total (cfs) 72589.1  Conv. (cfs) 50237.500 109992.60 75893.800

 Length Wtd. (ft) 11.5  Wetted Per. (ft) 376.32 50.07 496.94

 Min Ch El (ft) 159.56  Shear (lb/sq ft) 0.02 0.07 0.02

 Alpha  1.37  Stream Power (lb/ft s) 0.01 0.13 0.01

 Frctn Loss (ft)   Cum Volume (acre-ft) 13.23 11.45 17.14

 C & E Loss (ft)   Cum SA (acres) 4.23 0.83 5.25

Plan: Proposed    Wilson Stream    Waugan Rd  RS: 473    Profile: 200-Yr U/S Face

 E.G. Elev (ft) 173.25  Element Left OB Channel Right OB

 Vel Head (ft) 0.35  Wt. n-Val.  0.06 0.04 0.06

 W.S. Elev (ft) 172.9  Reach Len. (ft) 11.5 11.5 11.5

 Crit W.S. (ft) 168.03  Flow Area (sq ft) 103.16 368.2 98.23

 E.G. Slope (ft/ft) 0.001008  Area (sq ft) 1083.57 368.2 1284.87

 Q Total (cfs) 2305  Flow (cfs) 210.27 1891.95 202.78

 Top Width (ft) 882.7  Top Width (ft) 347.37 37.72 497.61

 Vel Total (ft/s) 4.05  Avg. Vel. (ft/s) 2.04 5.14 2.06

 Max Chl Dpth (ft) 13.34  Hydr. Depth (ft) 4.30 9.76 4.41

 Conv. Total (cfs) 72589.1  Conv. (cfs) 6621.9 59581.3 6385.9

 Length Wtd. (ft) 11.5  Wetted Per. (ft) 24.72 40.5 23.1

 Min Ch El (ft) 159.56  Shear (lb/sq ft) 0.26 0.57 0.27

 Alpha  1.37  Stream Power (lb/ft s) 0.54 2.94 0.55

 Frctn Loss (ft)   Cum Volume (acre-ft) 11.6 11.1 16.52

 C & E Loss (ft)   Cum SA (acres) 3.79 0.8 5.03

Plan: Proposed    Wilson Stream    Waugan Rd  RS: 440     BR U    Profile: 200-Yr

 E.G. Elev (ft) 173.25  Element Left OB Channel Right OB

 Vel Head (ft) 0.36  Wt. n-Val.     

 W.S. Elev (ft) 172.9  Reach Len. (ft) 31.3 31.3 31.3

 Crit W.S. (ft) 166.13  Flow Area (sq ft) 6.84 469.21 9.49

 E.G. Slope (ft/ft)   Area (sq ft) 6.84 469.21 9.49

 Q Total (cfs) 2305  Flow (cfs) 14.5 2273.52 16.69    =Q2

 Top Width (ft)   Top Width (ft)     = W2

 Vel Total (ft/s) 4.75  Avg. Vel. (ft/s) 2.12 4.85 1.76

 Max Chl Dpth (ft) 13.34  Hydr. Depth (ft)       =Y0

 Conv. Total (cfs)   Conv. (cfs)    

 Length Wtd. (ft) 31.3  Wetted Per. (ft) 9.32 110.64 12.05

 Min Ch El (ft) 159.56  Shear (lb/sq ft)    

 Alpha  1.03  Stream Power (lb/ft s)    

 Frctn Loss (ft)   Cum Volume (acre-ft) 11.45 10.99 16.35

 C & E Loss (ft)   Cum SA (acres) 3.75 0.79 4.96

Plan: Proposed    Wilson Stream    Waugan Rd  RS: 440       Profile: 200-Yr

 E.G. US. (ft) 173.25  Element Inside BR US Inside BR DS

 W.S. US. (ft) 172.9  E.G. Elev (ft) 173.25 173.24

 Q Total (cfs) 2305  W.S. Elev (ft) 172.9 172.9
 Q Bridge (cfs) 2302.1  Crit W.S. (ft) 166.13 165.86

 Q Weir (cfs) 2.75  Max Chl Dpth (ft) 13.34 14.11

 Weir Sta Lft (ft) -253.54  Vel Total (ft/s) 4.75 5.06

 Weir Sta Rgt (ft) -190.47  Flow Area (sq ft) 485.55 455.68

 Weir Submerg  0  Froude # Chl  0.23 0.24

 Weir Max Depth (ft) 0.13  Specif Force (cu ft) 3171.3 3270.61

 Min El Weir Flow (ft) 173.19  Hydr Depth (ft)   

 Min El Prs (ft) 172.16  W.P. Total (ft) 132.01 130.89

 Delta EG (ft) 0.43  Conv. Total (cfs)   

 Delta WS (ft) 0.27  Top Width (ft)   

 BR Open Area (sq ft) 455.68  Frctn Loss (ft)   

 BR Open Vel (ft/s) 5.05  C & E Loss (ft)   

 BR Sluice Coef    Shear Total (lb/sq ft)   

 BR Sel Method  Press/Weir  Power Total (lb/ft s)   

Made by 67328

Checked by

Waugan Road Over Wilson Stream Backchecked by
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NJP Date 11/30/22 Job No.

SCF Date 12/01/22 Sheet No. 5 of 9

For NJP Date 08/23/24

Plan: Proposed    Wilson Stream    Waugan Rd  RS: 505    Profile: 100-Yr Approach

 E.G. Elev (ft) 172.87  Element Left OB Channel Right OB

 Vel Head (ft) 0.02  Wt. n-Val.  0.06 0.04 0.062

 W.S. Elev (ft) 172.84  Reach Len. (ft) 53 32 20

 Crit W.S. (ft)   Flow Area (sq ft) 876.74 561.65 1233.09

S1 =  E.G. Slope (ft/ft) 0.000078  Area (sq ft) 1444.1 561.65 1233.09

 Q Total (cfs) 2050  Flow (cfs) 578.43 924.98 546.59  = Q1

 Top Width (ft) 888.76  Top Width (ft) 372.23 42 474.53  = W1

 Vel Total (ft/s) 0.77  Avg. Vel. (ft/s) 0.66 1.65 0.44  = V1

 Max Chl Dpth (ft) 16.33  Hydr. Depth (ft) 5.230 13.37 2.600  = Y1

 Conv. Total (cfs) 231713.4  Conv. (cfs) 65380.900 104551.20 61781.300

 Length Wtd. (ft) 33.76  Wetted Per. (ft) 167.79 50.07 475.28

 Min Ch El (ft) 156.51  Shear (lb/sq ft) 0.03 0.05 0.01

 Alpha  2.38  Stream Power (lb/ft s) 0.02 0.09 0.01

 Frctn Loss (ft) 0.01  Cum Volume (acre-ft) 11.92 11.2 15.57

 C & E Loss (ft) 0.03  Cum SA (acres) 4.19 0.83 5.07

Plan: Proposed    Wilson Stream    Waugan Rd  RS: 473    Profile: 100-Yr U/S Face

 E.G. Elev (ft) 172.83  Element Left OB Channel Right OB

 Vel Head (ft) 0.31  Wt. n-Val.  0.06 0.04 0.06

 W.S. Elev (ft) 172.52  Reach Len. (ft) 11.5 11.5 11.5

 Crit W.S. (ft) 167.68  Flow Area (sq ft) 94.13 354.01 89.85

 E.G. Slope (ft/ft) 0.000936  Area (sq ft) 953.62 354.01 1103.77

 Q Total (cfs) 2050  Flow (cfs) 173.96 1707.62 168.42

 Top Width (ft) 847.29  Top Width (ft) 343.88 37.72 465.69

 Vel Total (ft/s) 3.81  Avg. Vel. (ft/s) 1.85 4.82 1.87

 Max Chl Dpth (ft) 12.96  Hydr. Depth (ft) 3.92 9.39 4.03

 Conv. Total (cfs) 66994.8  Conv. (cfs) 5685 55805.7 5504

 Length Wtd. (ft) 11.5  Wetted Per. (ft) 24.72 40.5 23.1

 Min Ch El (ft) 159.56  Shear (lb/sq ft) 0.22 0.51 0.23

 Alpha  1.37  Stream Power (lb/ft s) 0.41 2.46 0.43

 Frctn Loss (ft)   Cum Volume (acre-ft) 10.46 10.86 15.03

 C & E Loss (ft)   Cum SA (acres) 3.76 0.8 4.86

Plan: Proposed  Wilson Stream    Waugan Rd  RS: 440     BR U    Profile: 100-Yr

 E.G. Elev (ft) 172.83  Element Left OB Channel Right OB

 Vel Head (ft) 0.29  Wt. n-Val.  0.03 0.03 0.03

 W.S. Elev (ft) 172.16  Reach Len. (ft) 31.3 31.3 31.3

 Crit W.S. (ft) 165.72  Flow Area (sq ft) 6.84 469.21 9.49

 E.G. Slope (ft/ft) 0.001105  Area (sq ft) 6.84 469.21 9.49

 Q Total (cfs) 2050  Flow (cfs) 10.58 2024.56 14.86    =Q2

 Top Width (ft)   Top Width (ft)     = W2

 Vel Total (ft/s) 4.22  Avg. Vel. (ft/s) 1.55 4.31 1.57

 Max Chl Dpth (ft) 12.6  Hydr. Depth (ft)       =Y0

 Conv. Total (cfs) 61656.3  Conv. (cfs) 318.3 60891.00 447

 Length Wtd. (ft) 31.3  Wetted Per. (ft) 9.32 110.64 12.05

 Min Ch El (ft) 159.56  Shear (lb/sq ft) 0.05 0.29 0.05

 Alpha  1.03  Stream Power (lb/ft s) 0.08 1.26 0.09

 Frctn Loss (ft)   Cum Volume (acre-ft) 10.34 10.75 14.89

 C & E Loss (ft)   Cum SA (acres) 3.71 0.79 4.79

Plan: Proposed    Wilson Stream    Waugan Rd  RS: 440       Profile: 100-Yr

 E.G. US. (ft) 172.83  Element Inside BR US Inside BR DS

 W.S. US. (ft) 172.52  E.G. Elev (ft) 172.83 172.51

 Q Total (cfs) 2050  W.S. Elev (ft) 172.16 171.5
 Q Bridge (cfs) 2050  Crit W.S. (ft) 165.72 165.45

 Q Weir (cfs)   Max Chl Dpth (ft) 12.6 12.71

 Weir Sta Lft (ft)   Vel Total (ft/s) 4.22 4.5

 Weir Sta Rgt (ft)   Flow Area (sq ft) 485.55 455.68

 Weir Submerg    Froude # Chl  0.21 0.23

 Weir Max Depth (ft)   Specif Force (cu ft) 2741.58 2557.54

 Min El Weir Flow (ft) 173.19  Hydr Depth (ft)   

 Min El Prs (ft) 172.16  W.P. Total (ft) 132.01 130.89

 Delta EG (ft) 0.33  Conv. Total (cfs) 61656.3 56059.4

 Delta WS (ft) 0.18  Top Width (ft)   

 BR Open Area (sq ft) 455.68  Frctn Loss (ft)   

 BR Open Vel (ft/s) 4.5  C & E Loss (ft)   

 BR Sluice Coef    Shear Total (lb/sq ft) 0.25 0.29

 BR Sel Method  Press Only  Power Total (lb/ft s) 1.07 1.31

Made by

Backchecked by

Checked by

Waugan Road Over Wilson Stream

67328
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NJP Date 11/30/22 Job No.

SCF Date 12/01/22 Sheet No. 6 of 9

For NJP Date 08/23/24

Plan: Proposed    Wilson Stream    Waugan Rd   RS: 505  Profile: Q 200 Approach

Pos Left Sta Right Sta Flow Area W.P. Percent Hydr Velocity Shear Power

  (ft) (cfs) (sq ft) (ft) Conv Depth(ft) (ft/s) (lb/sq ft) (lb/ft s)

1 LOB -481 -381.47 0.13 4.73 9.4 0.01 0.51 0.03 0 0

2 LOB -381.47 -281.93 3.12 256.86 99.59 0.14 2.58 0.01 0.02 0.00

3 LOB -281.93 -182.40 3.15 391.20 99.54 0.14 3.93 0.01 0.02 0.00

4 LOB -182.40 -98.65 202.89 426.55 83.76 8.80 5.09 0.48 0.03 0.01

5 LOB -98.65 -14.90 281.12 519.42 84.03 12.20 6.20 0.54 0.04 0.02

6 Chan -14.90 -6.50 107.65 91.09 13.98 4.67 10.84 1.18 0.04 0.05

7 Chan -6.50 1.90 310.24 140.20 8.40 13.46 16.69 2.21 0.10 0.22

8 Chan 1.90 10.30 307.46 139.45 8.40 13.34 16.60 2.20 0.10 0.22

9 Chan 10.30 18.70 222.89 124.10 10.17 9.67 14.77 1.80 0.07 0.13

10 Chan 18.70 27.10 125.50 84.17 9.12 5.44 10.02 1.49 0.05 0.08

11 ROB 27.10 147.92 333.89 527.27 121.53 14.49 4.36 0.63 0.03 0.02

12 ROB 147.92 268.74 258.36 451.00 120.82 11.21 3.73 0.57 0.02 0.01

13 LOB 268.74 389.56 128.68 322.35 120.84 5.58 2.67 0.40 0.02 0.01

14 ROB 389.56 510.38 19.88 131.52 120.84 0.86 1.09 0.15 0.01 0.00

15 ROB 510.38 631.20 0.06 1.60 12.92 0.00 0.12 0.04 0.00 0.00

Made by 67328

Checked by

Waugan Road Over Wilson Stream Backchecked by
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NJP Date 11/30/22 Job No.

SCF Date 12/01/22 Sheet No. 7 of 9

For NJP Date 08/23/24

Plan: Proposed    Wilson Stream    Waugan Rd   RS: 473   Profile: Q 200 U/S Face

Pos Left Sta Right Sta Flow Area W.P. Percent Hydr Velocity Shear Power

  (ft) (ft) (cfs) (sq ft) (ft) Conv Depth(ft) (ft/s) (lb/sq ft) (lb/ft s)

1 LOB -381.75 -294.24 0.00 121.78 67.82 0.00 1.80 0.00 0.11 0.00

2 LOB -294.24 -206.72 0.00 283.39 85.22 0.00 3.33 0.00 0.21 0.00

3 LOB -206.72 -119.21 0.00 287.33 85.21 0.00 3.37 0.00 0.21 0.00

4 LOB -119.21 -31.7 0.00 287.92 85.21 0.00 3.38 0.00 0.21 0.00

5 LOB -31.7 -19.2 210.27 103.16 24.72 9.12 4.30 2.04 0.26 0.54

6 Chan -19.2 -11.66 289.29 63.44 8.22 12.55 8.41 4.56 0.49 2.22

7 Chan -11.66 -4.12 456.80 82.36 7.95 19.82 10.92 5.55 0.65 3.62

8 Chan -4.12 3.43 530.43 93.54 8.74 23.01 12.40 5.67 0.67 3.82

9 Chan 3.43 10.97 331.28 68.10 8.01 14.37 9.03 4.86 0.54 2.60

10 Chan 10.97 18.51 284.14 60.76 7.58 12.33 8.05 4.68 0.50 2.36

11 ROB 18.51 29.3 202.78 98.23 23.10 8.80 4.41 2.06 0.27 0.55

12 ROB 29.3 151.43 0.00 414.46 119.84 0.00 3.46 0.00 0.22 0.00

13 LOB 151.43 273.55 0.00 413.10 119.83 0.00 3.45 0.00 0.22 0.00

14 ROB 273.55 395.68 0.00 275.54 119.86 0.00 2.30 0.00 0.14 0.00

15 ROB 395.68 517.8 0.00 83.54 115.86 0.00 0.72 0.00 0.05 0.00

Made by 67328

Checked by

Waugan Road Over Wilson Stream Backchecked by

\\fflw00\pmwork\Jobs\Water Resources Models\67328_MaineDOT Waggon Bridge\HEC-RAS\08-09\_HEC-18 Comprehensive Scour Alternative.xlsx



NJP Date 11/30/22 Job No.

SCF Date 12/01/22 Sheet No. 8 of 9

For NJP Date 08/23/24

Plan: Proposed    Wilson Stream    Waugan Rd   RS: 505   Profile: Q 100 Approach

Pos Left Sta Right Sta Flow Area W.P. Percent Hydr Velocity Shear Power

  (ft) (ft) (cfs) (sq ft) (ft) Conv Depth(ft) (ft/s) (lb/sq ft) (lb/ft s)

1 LOB -481.00 -381.47 0 1.59 5.69 0 0.28 0 0 0

2 LOB -381.47 -281.93 0.00 215.72 99.59 0.00 2.17 0.00 0.01 0.00

3 LOB -281.93 -182.40 0.00 350.06 99.54 0.00 3.52 0.00 0.02 0.00

4 LOB -182.40 -98.65 238.80 391.94 83.76 11.65 4.68 0.61 0.02 0.01

5 LOB -98.65 -14.90 339.63 484.80 84.03 16.57 5.79 0.70 0.03 0.02

6 Chan -14.90 -6.50 91.24 87.62 13.98 4.45 10.43 1.04 0.03 0.03

7 Chan -6.50 1.90 269.07 136.73 8.40 13.13 16.28 1.97 0.08 0.16

8 Chan 1.90 10.30 266.61 135.98 8.40 13.01 16.19 1.96 0.08 0.16

9 Chan 10.30 18.70 192.26 120.63 10.17 9.38 14.36 1.59 0.06 0.09

10 Chan 18.70 27.10 105.80 80.69 9.12 5.16 9.61 1.31 0.04 0.06

11 ROB 27.10 147.92 256.16 477.33 121.53 12.50 3.95 0.54 0.02 0.01

12 ROB 147.92 268.74 192.40 401.06 120.82 9.39 3.32 0.48 0.02 0.01

13 LOB 268.74 389.56 89.37 272.41 120.84 4.36 2.25 0.33 0.01 0.00

14 ROB 389.56 510.38 8.66 82.30 112.09 0.42 0.73 0.11 0.00 0.00

15 ROB 510.38 631.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Made by 67328

Checked by

Waugan Road Over Wilson Stream Backchecked by
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NJP Date 11/30/22 Job No.

SCF Date 12/01/22 Sheet No. 9 of 9

For NJP Date 08/23/24

Plan: Proposed    Wilson Stream    Waugan Rd   RS: 473   Profile: Q 100 U/S Face

Pos Left Sta Right Sta Flow Area W.P. Percent Hydr Velocity Shear Power

  (ft) (ft) (cfs) (sq ft) (ft) Conv Depth(ft) (ft/s) (lb/sq ft) (lb/ft s)

1 LOB -381.75 -294.24 0.00 96.96 64.31 0.00 1.51 0.00 0.09 0.00

2 LOB -294.24 -206.72 0.00 251.35 85.22 0.00 2.95 0.00 0.17 0.00

3 LOB -206.72 -119.21 0.00 255.29 85.21 0.00 3.00 0.00 0.18 0.00

4 LOB -119.21 -31.70 0.00 255.88 85.21 0.00 3.00 0.00 0.18 0.00

5 LOB -31.70 -19.20 173.96 94.13 24.72 8.49 3.92 1.85 0.22 0.41

6 Chan -19.20 -11.66 258.06 60.60 8.22 12.59 8.03 4.26 0.43 1.84

7 Chan -11.66 -4.12 414.80 79.52 7.95 20.23 10.54 5.22 0.58 3.05

8 Chan -4.12 3.43 485.09 90.70 8.74 23.66 12.02 5.35 0.61 3.24

9 Chan 3.43 10.97 297.08 65.27 8.01 14.49 8.65 4.55 0.48 2.17

10 Chan 10.97 18.51 252.59 57.92 7.58 12.32 7.68 4.36 0.45 1.95

11 ROB 18.51 29.30 168.42 89.85 23.10 8.22 4.03 1.87 0.23 0.43

12 ROB 29.30 151.43 0.00 369.41 119.84 0.00 3.08 0.00 0.18 0.00

13 LOB 151.43 273.55 0.00 368.04 119.83 0.00 3.07 0.00 0.18 0.00

14 ROB 273.55 395.68 0.00 230.48 119.86 0.00 1.92 0.00 0.11 0.00

15 ROB 395.68 517.80 0.00 45.99 83.94 0.00 0.55 0.00 0.03 0.00

Made by 67328

Checked by

Waugan Road Over Wilson Stream Backchecked by
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