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The proposed project involves replacement of a timber railroad bridge deck over Hop Brook in Sudbury, 
Massachusetts.  The existing bridge deck is supported by steel girders with stone masonry abutments, and 
spans over the National Flood Insurance Program (NFIP) Special Flood Hazard Area (SFHA) Zone AE and 
regulatory floodway delineations determined for Hop Brook during the 2016 Middlesex County NFIP Flood 
Insurance Study (FIS).  The existing bridge span is approximately 27 feet and crosses Hop Brook with no 
skew.  The hydraulic design flood for this project is the 10-year event. 

At a meeting with MassDOT that occurred on March 4, 2020, it was determined that a full hydraulic analysis 
with “no-rise” and scour analyses would not be required for this project.  This determination was made 
because the proposed project will not change the existing hydraulic opening of the structure and there was 
no evidence of scour observed.  In leu of a full hydraulic analysis and report, this hydraulic memo combined 
with information from the FEMA Flood Insurance Study (FIS) will provide the necessary information for 
sketch plans.  

The drainage area was determined by using StreamStats. The Flood discharges and elevations were 
determined from the 2016 Middlesex County Flood Insurance Study. The Design and Base Flood 
Discharges were interpolated from Table 8 “Summary of Discharges for Hop Brook” and Design and Base 
Flood Elevations were determined from the Hop Brook Flood Profiles “Panel # 256P”.  These pages from 
the FIS are included with this memo.   

A culvert analysis (see included culvert report) was performed for the design flow to determine the water 
velocity at the crossing.  To complete this analysis, the height of hydraulic opening was obtained from the 
Preliminary Structures Report by VHB, dated September 2017, where the recorded clearance below the 
interior girders is 7’-3”.  All the hydraulic information collected for this crossing is provided in the following 
hydraulic design table: 
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Hydraulic Design Data Table 

Hydraulic Design Data: 
Drainage Area 14.7 Square Miles 
Design Flood Frequency 10-Years 

Design Flood Discharge 
 452 cubic feet per 
second 

Design Flood Velocity 2.66 feet per second 
Design Flood Elevation 136.7 feet (NAVD 88) 

 
Base (100-Year) Flood Data: 

Discharge 
 881 cubic feet per 
second 

Water Surface Elevation 138.2 feet (NAVD 88) 
 
Design and Check Scour Data: 

Design Scour Return Frequency 25 Years 
Check Scour Return Frequency 50 Years 

 
Flood of Record: 

Discharge Unknown 
Frequency (If Known) Unknown 
Maximum Elevation Unknown 
Date: Unknown 
History of Ice Floes: Unknown 
Evidence of Scour and Erosion: Unknown 
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  TABLE 8 - SUMMARY OF DISCHARGES – continued 

 

FLOODING SOURCE 

        AND LOCATION    

DRAINAGE 

AREA 

   (sq. miles)   

                           PEAK DISCHARGES (cfs)                                    

10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT 

 

HEATH HEN MEADOW 

 BROOK      

  At the confluence with  

    Fort Pond Brook 5.8 280 450 540 730 

  About 1.7 miles downstream  

    of  West Acton Road 5.0 160 290 370 560 

 

HOBBS BROOK 1 

  At confluence with Stony Brook 1 24.7 300 400 525 775 

  At inlet to pond upstream of 

    North Avenue 8.6 280 380 500 730 

  At Weston/Waltham 

    corporate limits 7.2 150 200 260 390 

 

HOBBS BROOK 2 

  At Lexington Road 2.4 97 145 167 221 

 

HOG BROOK 

  At confluence with 

    Assabet River 3.5 214 341 400 583 

 

HOP BROOK 

  At confluence with  

    Landham-Allowance Brook 15.6 470 770 920 1,300 

  Above confluence of 

    Dudley Brook 11.7 390 630 750 1,050 

  Above confluence of 

    Run Brook 9.2 320 530 630 890 

  At Dutton Road 3.5 160 260 310 440 

  At the Sudbury/Framingham 

    corporate limits 2.0 180 280 320 440 

  At the Marlborough/Sudbury  

    corporate limits 1.3 160 260 310 435 

 

HORN POND BROOK/ 

 FOWLE BROOK 

  At confluence with Aberjona River 9.8 200 430 610 1,240 

  At Horn Pond Dam 8.8 180 400 570 1,080 

  Downstream of confluence 

    of Cummings Brook and 

    Shakers Glen Brook 6.2 170 350 490 910 

 

 

 

 

 

 

 

 



 
 

FLOODING SOURCE FLOODWAY 
BASE FLOOD 

WATER-SURFACE ELEVATION 
(FEET NAVD88) 

 

 
CROSS SECTION DISTANCE WIDTH 

(FEET) 

SECTION
AREA 

(SQUARE
FEET) 

MEAN 
VELOCITY
(FEET PER
SECOND) 

REGULATORY WITHOUT 
FLOODWAY 

WITH 
FLOODWAY INCREASE 

 

 Hobbs Brook 2          
 A 1601 67 410 0.4 172.6 172.6 173.6 1.0  
 B 7601 79 232 0.7 173.4 173.4 174.4 1.0  
 C 1,6601 21 25 6.3 176.4 176.4 176.4 0.0  
           
 Hog Brook          
 A 3552 16 43 9.4 212.4 210.14 210.1 0.0  
 B 4752 16 58 6.9 212.4 211.64 212.2 0.6  
 C 6082 235 998 0.4 214.5 214.5 214.5 0.0  
 D 1,5952 31 54 7.5 220.5 220.5 220.5 0.0  
 E 2,6622 30 53 7.6 234.7 234.7 235.3 0.6  
 F 3,5152 22 48 8.4 238.6 238.6 238.8 0.2  
           
 Hop Brook          
 A 1,9103 30 165 5.6 123.5 123.5 124.5 1.0  
 B 4,5603 163 724 1.3 133.6 133.6 134.3 0.7  
 C 6,0003 165 703 1.3 137.8 137.8 137.8 0.0  
 D 8,5003 125 720 1.3 138.2 138.2 138.4 0.2  
 E 9,8303 90 311 2.4 138.4 138.4 138.7 0.3  
 F 11,2203 226 914 0.8 138.7 138.7 139.1 0.4  
 G 12,7003 155 574 1.3 141.2 141.2 141.2 0.0  
 H 14,8003 325 1,443 0.5 145.7 145.7 146.3 0.6  
 I 16,1553 54 225 3.3 146.0 146.0 146.7 0.7  
 J 17,1703 45 204 3.7 146.5 146.5 147.3 0.8  
 K 19,0503 55 239 2.7 147.9 147.9 148.9 1.0  
 L 21,2703 60 239 2.6 148.8 148.8 149.8 1.0  
 M 22,5203 124 357 1.8 150.3 150.3 151.3 1.0  
           
           
 1 Feet above limit of detailed study, limit of detailed study is approximately 660 feet downstream of Mill Street 

2 Feet above confluence with Assabet River 
3 Feet above confluence with Landham-Allowance Brook 
4 Elevation computed without consideration of backwater effects from Assabet River
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FLOODWAY DATA 

HOBBS BROOK 2 – HOG BROOK – HOP BROOK 
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