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Union Station, Suite 219 

2 Washington Square 

Worcester, MA 01604 

P 508.752.1001 
 

To: Sudbury Conservation Commission 

275 Old Lancaster Road 

Sudbury, Massachusetts 01776 

Date: January 23, 2018 

 

 Project #: 12970.02 

 

From: Mark Costa, PE 

Erika Towne, EIT 

Re: Sudbury ANRAD – Updated Hop Brook Bordering Land Subject to 

Flooding Delineation 

 

Introduction 

Vanasse Hangen Brustlin, Inc. (VHB) on behalf of the NSTAR Electric Company d/b/a Eversource Energy has submitted 

revised Abbreviated Notice of Resource Area Delineation (ANRAD) plans and supplemental information for the 

Sudbury-Hudson Transmission Reliability Project (the Project) in Sudbury, MA.  The plans have been updated to 

include delineation of the Bordering Land Subject to Flooding (BLSF) for Hop Brook between Union Avenue and 

Landham Road. This memorandum: 

• Outlines rationale for excluding the Hop Brook BLSF delineation, between Union Avenue and Landham 

Road, from the previous ANRAD submittal 

• Describes the evaluation of FEMA record data and the previous Federal Emergency Management Agency 

(FEMA) Flood Insurance Studies (FIS) 

• Provides conclusions and describes the delineation of the Hop Brook BLSF for the updated ANRAD plans 

(Updated Hop Brook BLSF shown on sheets 28 to 36) 

ANRAD submittal 

VHB previously submitted plans titled “Existing Conditions Plan for ANRAD Submittal”, dated October 18, 2017, that 

did not include a BLSF delineation of Hop Brook in Sudbury between Union Avenue and Landham Road.  VHB 

determined there was an inconsistency between the current FEMA FIS Base Flood Elevation (BFE) and topographic 

information of the area.  Topographic data employed includes aerial photogrammetric mapping augmented by on-

the-ground survey performed by VHB during 2015 and 2017.   The inconsistency was identified by comparing the on-

site topographic data and the FEMA BFEs.  Based on this comparison, the delineation of BLSF in this location would 

not match the 100-year floodplain as shown on the Flood Insurance Rate Map (FIRM), Map Number 25017C0506F 

dated July 7, 2014 because on-site elevations are higher than the 100-year floodplain on the FIRM.  Consequently, 

BLSF associated with Hop Brook between Union Ave and Landham Road was not included on the plans provided in 

the ANRAD submission pending further evaluation.  

FEMA FIS and Data Review 

To further evaluate the inconsistencies, VHB requested and received FEMA FIS calculations and backup data in order 

to resolve the discrepancy.  The current 2016 FEMA FIS (Flood Insurance Study Number 25017CV001C, dated July 6, 

2016) hydrologic and hydraulic calculations for Hop Brook were completed by Howard, Needles, Tammen and 

Bergendoff (HNTB) under Contract No. H-4004 in November 1979.  Appendix A provides the relevant portions of the 

2016 FEMA FIS for Hop Brook.  The backup data received from FEMA included the summary results for the 10%, 2%, 
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1%, 0.2% annual chance events (i.e., 10, 50, 100, and 500-year flood events) for Hop Brook from the 1979 HNTB study.  

Appendix B provides the backup FEMA Data and summary results from the 1979 HNTB Study.  VHB also reviewed the 

historical 2010 FEMA FIS (Flood Insurance Study Number 25017CV001A, dated June 4, 2010) profile for Hop Brook 

(Appendix C) as a comparison.   

VHB reviewed and compared the water surface elevations for the 1% annual chance event that were reported in the 

1979 HNTB Study, the current 2016 FIS, and a historical 2010 FEMA FIS.   Figure 1 highlights the reported 1% annual 

chance flood event water surface elevation from each source: 

Figure 1 – Hop Brook 1% Annual Chance Flood Event Water Surface Elevations  

* River Station is the stream distance in feet upstream of the confluence of Hop Brook with Landham-

Allowance Brook  

The 1% annual chance event flood profile based on the 2016 FIS, 2010 FIS, and 1979 HNTB study as illustrated on 

Figure 1 are not consistent with each other.  Floodwater surface elevations differ by approximately 0.5-feet to a 

maximum of 1.8-feet between River Station 500 and 1900.   The Project’s right-of-way crossing with Hop Brook is 

approximately located at River Station 1470.  The three profiles converge at River Station 1900 and remain consistent 

moving upstream.    

A major input into the calculation of the 1% annual chance flood event water surface elevation is the downstream 

tailwater elevation of the Sudbury River.  VHB noted that the Sudbury River tailwater condition was also inconsistent 

between each source.   In discussion with FEMA, they noted that the Sudbury River hydrology and hydraulic study had 

been updated in 2014 and included as part of the 2016 FEMA FIS.   VHB reviewed the 2010 and 2016 FIS for the 

Sudbury River and noted that the tailwater elevation had been updated from elevation 122 feet to 121 feet as part of 

the 2014 re-study.   Given this and because Hop Brook has not been re-studied since the 1979 HNTB Study, the 1% 

annual chance flood elevation for Hop Brook should be 121 feet from River Station 0 to 700, where this elevation 
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meets the previous available study data for Hop Brook (from the 1979 study), and then should follow the 1979 study 

data from there. However, it appears the 2016 flood profile for Hop Brook had not been correctly updated to reflect 

this information and instead showed an erroneous elevation of 121 feet all the way to Station 1400.  

Conclusions 

VHB concluded that the BLSF delineation should use the BFE calculated in the 1979 HNTB Study between River Station 

700, where the water surface elevation is above 121 feet, and River Station 1900, where the BFE from the three studies 

converge.   This method is more conservative since the 1979 HNTB Study BFE’s are higher than the BFE’s from the 

2016 Flood Profile, and results in a larger BLSF area. The delineation that was determined using this method also more 

closely matches the FIRM delineation.  At all other locations outside of River Station 700 to 1900, the BLSF for Hop 

Brook was delineated using the current 2016 FIS and on-site topography, which were generally consistent with the 

current 2016 FEMA FIRM.  In summary, the following sources were used to delineate the BLSF: 

• River Station 0 to 700 – 2016 FEMA FIS 

• River Station 700 to 1900 – 1979 HNTB Study 

• River Station 1900 and up – 2016 FEMA FIS 

Appendices: 

• Appendix A – 2016 Flood Insurance Study – Hop Brook Profile 

• Appendix B – 1979 HNTB Study  

• Appendix C – 2010 Flood Insurance Study – Hop Brook Profile 

• Appendix D – FEMA FIRM Map No. 25017C0506F – Dated July 7, 2014 
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Appendix A  

2016 Flood Insurance Study – Hop Brook Profile 

  





 
 

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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Right-of-way crossing with Hop Brook
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Appendix B 

1979 HNTB Study  

*Elevations in NGVD 1929 
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Appendix C  

2010 Flood Insurance Study – Hop Brook Profile 

  





 

 
FLOODING SOURCE FLOODWAY 

BASE FLOOD 
WATER-SURFACE ELEVATION 

(FEET NAVD) 

 

 

CROSS SECTION DISTANCE 
WIDTH 
(FEET) 

SECTION 
AREA 

(SQUARE 
FEET) 

MEAN 
VELOCITY 
(FEET PER 
SECOND) 

REGULATORY 
WITHOUT 

FLOODWAY 
WITH 

FLOODWAY 
INCREASE 

 

 Hobbs Brook 2          
 A 160

1
 67 410 0.4 172.6 172.6 173.6 1.0  

 B 760
1
 79 232 0.7 173.4 173.4 174.4 1.0  

 C 1,660
1
 21 25 6.3 176.4 176.4 176.4 0.0  

           
 Hog Brook          
 A 355

2
 16 43 9.4 210.1 210.1 210.1 0.0  

 B 475
2
 16 58 6.9 211.6 211.6 212.2 0.6  

 C 608
2
 235 998 0.4 214.5 214.5 214.5 0.0  

 D 1,595
2
 31 54 7.5 220.5 220.5 220.5 0.0  

 E 2,662
2
 30 53 7.6 234.7 234.7 235.3 0.6  

 F 3,515
2
 22 48 8.4 238.6 238.6 238.8 0.2  

           
 Hop Brook          
 A 1,910

3
 30 165 5.6 123.5 123.5 124.5 1.0  

 B 4,560
3
 163 724 1.3 133.6 133.6 134.3 0.7  

 C 6,000
3
 165 703 1.3 137.8 137.8 137.8 0.0  

 D 8,500
3
 125 720 1.3 138.2 138.2 138.4 0.2  

 E 9,830
3
 90 311 2.4 138.4 138.4 138.7 0.3  

 F 11,220
3
 226 914 0.8 138.7 138.7 139.1 0.4  

 G 12,700
3
 155 574 1.3 141.2 141.2 141.2 0.0  

 H 14,800
3
 325 1,443 0.5 145.7 145.7 146.3 0.6  

 I 16,155
3
 54 225 3.3 146.0 146.0 146.7 0.7  

 J 17,170
3
 45 204 3.7 146.5 146.5 147.3 0.8  

 K 19,050
3
 55 239 2.7 147.9 147.9 148.9 1.0  

 L 21,270
3
 60 239 2.6 148.8 148.8 149.8 1.0  

 M 22,520
3
 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 
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MIDDLESEX COUNTY, MA 
(ALL JURISDICTIONS) 

FLOODWAY DATA 

HOBBS BROOK 2 – HOG BROOK – HOP BROOK 

MarkCosta
Rectangle
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Right-of-way crossing with Hop Brook
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Appendix D 

FEMA FIRM Map No. 25017C0506F – Dated July 7, 2014 

 






