
 

 

GODDARDCONSULTING
LLCStrategic Wetland Permitting

 
TEC, Inc.    February 21, 2023 
Jody Trunfio, P.E. 
Principal 
282 Merrimack Street 
Lawrence, MA 01843 
 
Re: Wetland Border Report 
       Park Road Crossing of Martin Brook, North Reading MA 
  
Dear TEC Inc., 
 
Introduction 
 
On February 16, 2023, the wetland resources were delineated on land located on or near the above-listed 
site (refer to enclosed locus maps). The brook and wetland border were flagged using the criteria in the 
most recent edition of MA Wetland Protection Act (WPA) and Regulations 310 CMR 10.00 et al and the 
local wetland bylaw. Hydric soil indicators, vegetation changes, hydrological indicators, and topography 
were all considered for delineation purposes.  
 
Two Banks/MAHW were delineated on either side of Martin Brook at Park Street’s crossing with series 
GC B-1 to B-12 and 2B-1 to 2B-12. Three Bordering Vegetated Wetlands lining the flagged banks were 
flagged with series W-1 to W-5, 2W-1 to 2W-4, and 3W-1 to 3W-4. The wetlands are protected under the 
MA Wetlands Protection Act and the local bylaw. 
 
According to the Mass GIS data layers for NHESP, this site is not located within Estimated and/or Priority 
Habitat of Rare Wildlife. The site is not located in an Area of Critical Environmental Concern (ACEC), but 
is within regulated FEMA flood zone designations AE.  
 
The titles of attached documents are as follows: 
 

• DEP Bordering Vegetated Wetland (310 CMR 10.55) Delineation Field Data Form 
• Map 1. USGS of Locus Site, Goddard Consulting, LLC, 2/15/2023 
• Map 2. Orthophoto & Soils View of Locus Site, Goddard Consulting, LLC, 2/15/2023 
• Map 3. FEMA Flood Map, Goddard Consulting, LLC, 2/15/2023 
• Map 4. NHESP Map, Goddard Consulting, LLC, 2/15/2023 
 

 
Section 1. Regulatory Framework, Implications, and Delineation Methodology 
 
1.1 Wetlands Protection Act (WPA) 
 
Wetland resource areas were delineated in accordance with relevant federal and state regulations. 
Definitions of the resource areas on site are provided. As stated in 310 CMR 10.55 (2)(a), “Bordering 
Vegetated Wetlands are freshwater wetlands which border on creeks, rivers, streams, ponds and lakes. The 
types of freshwater wetlands are wet meadows, marshes, swamps and bogs. Bordering Vegetated Wetlands 
are areas where the soils are saturated and/or inundated such that they support a predominance of wetland 
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indicator plants. The ground and surface water regime and the vegetation community which occur in each 
type of freshwater wetland are specified in M.G.L. c 131 sec. 40.” 
Additionally stated in 310 CMR 10.55, “A Bank is the portion of the land surface which normally abuts 
and confines a water body, It occurs between a water body and a vegetated bordering wetland and adjacent 
flood plain, or, in the absence of these, it occurs between a water body and an upland.” 
 
Further defined in 310 CMR 10.58 (2), “A river is any natural flowing body of water that empties to any 
ocean, lake, pond, or other river and which flows throughout the year. Rivers include streams that are 
perennial because surface water flows within them throughout the year.” 
 
The methodology used to delineate Bordering Vegetated Wetlands is detailed in: (1) the BVW Policy 
“BVW: Bordering Vegetated Wetlands Delineation Criteria and Methodology,” issued March 1, 1995; and 
(2) “Delineating Bordering Vegetated Wetlands Under the Massachusetts Wetlands Protection Act: A 
Handbook,” produced by the Massachusetts Department of Environmental Protection, dated March 1995.  
 
1.2 Bylaw 
 
Federal, state, and local authorities regulate wetland jurisdiction. North Reading’s local bylaws states its 
purpose is to, “protect the wetlands, related water resources, and adjoining land areas in the Town of North 
Reading by prior review and control of activities deemed by the Conservation Commission to have a 
significant or cumulative effect upon resource area values…” Ch. 196 § 1. 
 
Section 2. Description of Regulated Inland Resource Area 
 

  Bank 
  Land Under Water Bodies and Waterways 
  Riverfront Area 
  Buffer Zone 
  Vernal Pool (Certified and/or Potential) 

  Bordering Vegetated Wetland (BVW) 
  Land Subject to Flooding 
  Isolated Vegetated Wetlands 
  Estimated Habitats of Rare Wildlife 
  Priority Habitats of Rare Species

 
 
The table below provides the Flag Numbers, Flag Type, and Wetland Types and Locations for the BVW 
resources delineated. 
 

Resource Area Regulatory Buffer Zone Wetland Types and Locations 

Bank/MAHW Line 100-ft for Bank (buffer 
zone not flagged in field). 

200’ RFA to the MAHWL. 

Bank of Martin Brook, flagged with 
series B-1to B12 & 2B-1 to 2B-12. 

BVW 100-ft (buffer zone not 
flagged in field) 

 

Boundary of BVW associated with 
Martin Brook, flagged with series W-1 
to W-5, 2-W1 to 2W-4, & 3W-1 to 3W-
7. 
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LUWW None Not Flagged. Associated with Martin 
Brook.  

BLSF None Not Flagged. Associated with 100-Year 
floodplain. 

 
2.1 Site Photos 

 
Figure 1. View of Park Road Crossing of Martin Brook. 
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Figure 2. 2W series BVW along brook. 

 
Figure 3. View of eastern side of crossing along 2B series. 
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Figure 4. View of 3W series BVW. 

 
2.2 Vegetation 
 
The wetland tree layer is dominant in red maple and American elm. Prominent shrubs in the area include 
glossy buckthorn and red maple, with inclusions of silky dogwood and highbush blueberry. Tussock Sedge 
and small amounts of sensitive fern line the wetland forest floor. The adjacent upland tree layer is dominant 
in white oak and red maple, whereas in the shrub layer buckthorn is the sole dominant plant. Within the 
upland herbaceous layer there are trace amounts of garlic mustard, and oriental bittersweet is found 
throughout the upland. All three wetland areas were similar in vegetative character.  
 
2.3 Hydrology 

The delineated BVWs connect off the flagged bank of Martin Brook. Evidence of surface water and soil 
saturation within the wetlands include: Depth to free water in observation hole, saturated soils found at 12 
inches, and hydric soils such as Saco mucky silt loam. 

2.4 Soils 

Consistent with the NRCS survey, soils identified on the property include the above-mentioned Saco mucky 
silt loam. In the upland, from 0 to 12 inches depth the A-Horizon consists of a fine sandy loam layer with 
a matrix color of 10YR 5/6. Within the wetland, alternating layers of A and C-Horizons are indicative of 
floodplain soils. These included layers of 10YR 3/2 matrix of very fine sandy loam, and C-Horizons of 
10YR 5/1 fine sand. More detailed information about soils is included in the attached NCRS soil map. 
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2.5 Topography 
 
Additional site information about elevation and changes in slope that inform delineation of BVW boundary 
points can be found in the attached topographic maps provided by the U.S. Geological Survey.  
 
Section 3. Buffer Zone 
 
Buffer Zone is defined in 310 CRM 10.04 as the “area of land extending 100 feet horizontally outward from 
the boundary of any area specified in 310 CMR 10.02(1)(a).” Additionally, the Town of North Reading 
further defines under General Wetland Protection Rules & Regulations “Lands Within 100 Feet,” which is 
“different from 310 CMR 10.00 in that this area is a protectable resource area: and that this resource area 
encompasses more than the buffer zone designated in 310 CMR 10.00.” 
 
Section 4. FEMA Flood Zones 
 
The MassGIS National Flood Hazard Layer provided by the Federal Emergency Management Agency 
(FEMA) depicts the crossing to be within an AE & X (500 year flood) designated flood zone, meaning 
there is a 1% Annual Chance of Flooding with BFE, and a 0.2% Annual Chance of Flooding. BLSF is 
defined in 310 CMR 10.57 (2)(a)(1) as “an area with low, flat topography adjacent to and inundated by 
flood waters rising from creeks, rivers, streams, ponds or lakes. It extends from the banks of these 
waterways and water bodies; where a bordering vegetated wetland occurs, it extends from said wetlands.” 
This area is regulated as Bordering Land Subject to Flooding (BLSF), as it is classified as a 100-year flood 
zone. 
 
Section 5. Findings 
 
Based on these hydric soil indicators, vegetation, hydrological indicators, and topography, Series W, 2W, 
and 3W were found to be the boundaries of BVW, and series B & 2B to be Bank and MAHWL of Martin 
Brook. 
 
This site is not located within Estimated and/or Priority Habitat of Rare Wildlife, nor is the site located in 
an ACEC. This site is within regulated FEMA flood zones.  
  
Very truly yours, 
GODDARD CONSULTING, LLC 
 

 
Steven Riberdy, MS, PWS, CWB, CE, CERP, PSS 
Lead Biologist, Soil Scientist and Manager 
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DEP Bordering Vegetated Wetland (310 CMR 10.55) Delineation Field Data Form
Applicant: TEC, Inc. Prepared by: Goddard Consulting LLC Project location: Park Road Crossing of Martin Brook, North Reading, MADEP File #:

Check all that apply: Vegetation alone presumed adequate to delineate BVW boundary:  fill out Section I only
Vegetation and other indicators of hydrology used to delineate BVW boundary:  fill out Sections I and II
Method other than dominance test used (attach additional information)

Section I.  Vegetation Observation Plot Number: W5 Transect Number: Upgradient Date of Delineation: 16-Feb-23

Sample Layer and Plant Species Scientific name % Cover % Dominance
Dominant Plant

(yes or no)

Wetland Indicator

Category*
Tree Layer

Northern White Oak Quercus alba 38% 50.0% yes FACU
Red Maple Acer rubrum 38% 50.0% yes FAC*

Sapling Layer

Shrub Layer

Glossy Buckthorn Frangula alnus 63% 100.0% yes FAC*

Climbing Woody Vine

Oriental Bittersweet Celastrus orbiculatus 21% 87.2% yes UPL
Virginia Creeper Entry not found! 3% 12.8% no #N/A

Ground Cover

Garlic-Mustard Alliaria petiolata 3% 100.0% yes FACU

Remarks: *  An asterisk after common plant name indicates stunted growth; ** indicates extremely stunted growth

Morphological Adaptations: 0 Description:

*  An asterisk after indicator status denotes wetlands plants:  plants listed in the Wetlands Protection Act (MGL c.131, s.40); plants in the genus Sphagnum; or plants listed as FAC, FACW, or OBL.

Vegetation conclusion:

Number of dominant wetland indicator plants:  2 Number of dominant non-wetland indicator plants:  3
Is the number of dominant wetland plants equal to or greater than the number of dominant non-wetland plants?  no
If vegetation alone is presumes adequate to delineate the BVW boundary, submit this form with the Request for Determination of Applicability or Notice of Intent. MA DEP; 3/95



Section II.  Indicators of Hydrology Other Indicators of Hydrology:  (check all that apply and describe)
Site inundated:

Hydric Soil Interpretation
Depth to free water in observation hole:

1.  Soil Survey
Depth to soil saturation in observation hole:

Is there a published soil survey for this site? yes no
title/date: Interim Soil Survey of Middlesex County - 1991 (Maps - 1989) Water marks:

map number:
soil type mapped: Drift Lines:

hydric soil inclusions:
Sediment deposits:

Are field observations consistent with soil survey? yes no
Remarks: Drainage patterns in BVW:

Oxidized rhizoshperes:

Water-stained leaves:
2.  Soil Description
Horizon Depth (inches) Matrix Color Mottles Color or Texture Recorded data (stream, lake, or tidal gauge; aerial photo; other):
A 0-12 10YR 5/6 FSL

Other:

Vegetation and Hydrology Conclusion for Upgradient of W5
yes no

Number of wetland indicator plants
Remarks: >= number of non-wetland plants X

Wetland hydrology present:
hydric soils present X

3.  Other: other indicators of hydrology
present X

Sample location is in a BVW X

Conclusion:  Is soil hydric? yes no Submit this form with the Request for Determination of Applicability or Notice of Intent



DEP Bordering Vegetated Wetland (310 CMR 10.55) Delineation Field Data Form
Applicant: TEC, Inc. Prepared by: Goddard Consulting LLC Project location: Park Road Crossing of Martin Brook, North Reading, MADEP File #:

Check all that apply: Vegetation alone presumed adequate to delineate BVW boundary:  fill out Section I only
Vegetation and other indicators of hydrology used to delineate BVW boundary:  fill out Sections I and II
Method other than dominance test used (attach additional information)

Section I.  Vegetation Observation Plot Number: W5 Transect Number: Downgradient Date of Delineation: 16-Feb-23

Sample Layer and Plant Species Scientific name % Cover % Dominance
Dominant Plant

(yes or no)

Wetland Indicator

Category*
Tree Layer

Red Maple Acer rubrum 63% 85.7% yes FAC*
American Elm Ulmus americana 11% 14.3% no FACW*

Sapling Layer

Shrub Layer

Glossy Buckthorn Frangula alnus 63% 60.3% yes FAC*
Silky Dogwood Cornus amomum 11% 10.0% no FACW*
Highbush blueberry Vaccinium corymbosum 11% 10.0% no FACW*
Red Maple Acer rubrum 21% 19.6% no FAC*

Climbing Woody Vine

Ground Cover

Tussock Sedge Carex stricta 11% 77.8% yes OBL*
Sensitive Fern Onoclea sensibilis 3% 22.2% yes FACW*

Remarks: *  An asterisk after common plant name indicates stunted growth; ** indicates extremely stunted growth

Morphological Adaptations: 0 Description:

*  An asterisk after indicator status denotes wetlands plants:  plants listed in the Wetlands Protection Act (MGL c.131, s.40); plants in the genus Sphagnum; or plants listed as FAC, FACW, or OBL.

Vegetation conclusion:

Number of dominant wetland indicator plants:  4 Number of dominant non-wetland indicator plants:  0
Is the number of dominant wetland plants equal to or greater than the number of dominant non-wetland plants?  yes
If vegetation alone is presumes adequate to delineate the BVW boundary, submit this form with the Request for Determination of Applicability or Notice of Intent. MA DEP; 3/95



Section II.  Indicators of Hydrology Other Indicators of Hydrology:  (check all that apply and describe)
Site inundated:

Hydric Soil Interpretation
Depth to free water in observation hole: 14

1.  Soil Survey
Depth to soil saturation in observation hole: 12

Is there a published soil survey for this site? yes no
title/date: Interim Soil Survey of Middlesex County - 1991 (Maps - 1989) Water marks:

map number:
soil type mapped: Drift Lines:

hydric soil inclusions:
Sediment deposits:

Are field observations consistent with soil survey? yes no
Remarks: Alternating areas of A + C horizons. Floodplain soils. Drainage patterns in BVW:

Oxidized rhizoshperes:

Water-stained leaves:
2.  Soil Description
Horizon Depth (inches) Matrix Color Mottles Color or Texture Recorded data (stream, lake, or tidal gauge; aerial photo; other):
A 0-12 10YR 3/2 VFSL
C 10YR 5/1 FS

Other:

Vegetation and Hydrology Conclusion for Downgradient of W5
yes no

Number of wetland indicator plants
Remarks: >= number of non-wetland plants X

Wetland hydrology present:
hydric soils present X

3.  Other: other indicators of hydrology
present X

Sample location is in a BVW X

Conclusion:  Is soil hydric? yes no Submit this form with the Request for Determination of Applicability or Notice of Intent
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Bay Colony Group, Inc.                MEMORANDUM 

Professional Civil Engineers & Land Surveyors 
 
Four School Street  
P.O. Box 9136    
Foxborough, MA 02035    
(508)543-3939    
(508)543-8866 fax 
 
April 29, 2021 
 
To: Robert Niccoli, P.E., Deputy Director of Structures, The Engineering Corp. 
 
From: William R. Buckley, Jr., P.E. 
 
RE:  Martin’s Brook @ Park Street North Reading, MA Abbreviated Hydraulic Evaluation 
 
1.0 Introduction 
 
1.1 Purpose 
 

The purpose of this technical report is to present the results of an abbreviated hydraulic 
evaluation at the culvert conveying Martin’s Brook under Park Street in North Reading, MA in 
order to determine if the existing hydraulic opening is adequate to remain.  This report was 
prepared in a manner consistent with the Massachusetts Department of Transportation 
(MassDOT) guidelines for preparation of hydraulic studies at bridge sites modified to account 
for the preliminary nature of the design.  

 
1.2 Scope 
 
 The scope of work for this investigation consisted of review of pertinent hydrologic and 
hydraulic data for the project site and an abbreviated hydraulic analysis.  Data collected and 
hydraulic model computer outputs are presented in the appendices of this report.  A narrative 
discussion of the problem statement, engineering methods, as well as results and conclusions of 
the abbreviated hydraulic analysis follow.   
 
1.3 Executive Summary 
  
 The Town of North Reading has asked TEC, Inc. to prepare an evaluation on the replacement 
of the existing bridge conveying Martin’s Brook under Park Street, which is classified as an 
Urban Local street.  The site lies within a National Flood Insurance Program (NFIP) Special 
Flood Hazard Area (SFHA) as shown on the currently effective National Flood Insurance Rate 
Map  (FIRM) 25017C0303E dated 6/4/2010 (Appendix B).  
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2.0 Project Description 
 
2.1 Existing Structure 
 

The subject culvert is located in the Town of North Reading, MA and is located about 350’ 
south of Route 62.  The Massachusetts State Plane Coordinates (NAD83-feet) are N 3,033,553/E 
763,621.  The bridge is a single-span, concrete tee beam structure that is a 6’+/- high x 18.5’ 
wide x 35’ long. It is listed as structure number N18002-7YC-MUN-BRI by MassDOT and was 
constructed in 1913.   The stream flows from west to east through the bridge and eventually to 
the Ipswich River which is about 275’ east of the site.  The source of the stream is Martin’s Pond 
which is located about 2.1 miles west of the site and the drainage area is about 13.2 square miles 
at the bridge.   

 
The roadway is a two-lane Urban Local roadway approximately 24’ wide with no curbing.  

There is currently a maximum of about 1’ of cover over the bridge to the crown of the roadway.  
The runoff from the roadway sheet flows off of the roadway. The project area contains 
underground utilities.   

 
TEC, Inc. queried the community on past floods of record and local flooding issues and there 

was no information provided.   
 

2.2 Proposed Action 
 

The purpose of the evaluation is to evaluate current conditions and site specific hydraulic 
issues, including past floods of record the bridge has withstood, local flooding issues, FEMA 
flood profiles, past and current scour in the bridge area, and whether the existing hydraulic 
opening is adequate.   

 
3.0 Data Collection 
 
3.1 Sources and Applications 
 
Reference No.     Title 
 

1 Flood Insurance Study (FIS) Middlesex County Massachusetts 
revised July 6, 2016 

2 MassDOT LRFD Bridge Manual, January 2020 Revision 
3 US Army Corps of Engineer (USACOE), Hydrologic Engineering 

Center, HEC-RAS River Analysis System, Version 5.0.7 March, 
2019 

4 United States Geological Survey (USGS) National Streamflow 
Statistics (StreamStats), Version 4.3.11  

 
4.0  Engineering Methods 
 
4.1  Hydrologic Analysis 
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The peak flood discharges for the project were determined from the USGS StreamStats 

program (Reference 4) and the Middlesex County FIS (Reference 1).  The following is a 
summary of the discharges at the project site (Appendix B).   

 
Table 1 – Summary of Discharges  

 

Drainage Area    
(sq. miles) 

10‐year    
(cfs) 

50‐year    
(cfs) 

100‐year   
(cfs) 

500‐year    
(cfs) 

13.2  464  738  868  1,200 

 
4.2 Hydraulic Analysis 
 

The hydraulic analysis was conducted using the US Army Corps of Engineer (USACOE), 
Hydrologic Engineering Center, HEC-RAS River Analysis System (Reference 3).  HEC-RAS is 
capable of calculating steady flow water surface profile computations, one- and two-dimensional 
unsteady flow simulation, movable boundary sediment transport computations and water quality 
analysis.  For the purposes of this analysis, we will be using the steady flow water surface profile 
module to calculate the water surface profiles for the existing condition to determine if the 
existing hydraulic opening is adequate to remain.   

 
  The existing conditions geometry was developed through a combination of field survey 
conducted by this office supplemented by data from the 2011 MA USGS Lidar.  Channel and 
overbank roughness coefficients (Manning’s “n”) used in the models are 0.075 for the overbank 
and 0.07 for the channel and these values were based on direct observation and Table 3-1 
Manning’s “n” Values in the HEC-RAS 5.0 Reference Manual and are consistent with the values 
in the FIS (Reference 1).  A normal depth upstream boundary condition slope of 0.00001 and 
known water surface elevations for the downstream boundary condition were used to determine 
the initial condition.  The downstream known condition was taken from the FIS profile of 
Martin’s Brook adjusted to account for the “with floodway” condition.  The existing conditions 
profile locks into the FEMA FIS profile at Martin’s Brook cross section “B”.  The FIS 100-year 
flood elevation is 73.3’ (Appendix B) and the model value at Section 319 is 73.1’ (Appendix C), 
which meets the MassDOT LRFD Manual standard (Section 1.3.5.2) of being within 0.5’.  
Additionally, the FIS predicts a water surface elevation at the bridge outlet due to backflow from 
the Ipswich River as elevation 71.2’ and the model at Section 258 predicts 71.1’, which also 
meets the LRFD Manual standard.   
 
 The low chord elevation of the concrete bridge beams is at 68.9’ and the point where the 
stream will transition to weir flow and overtop the roadway is at elevation 71.7’.  The 10-year 
design storm event predicts a water surface elevation of 69.8’ at the upstream point of the bridge. 
The MassDOT standard is 2’ of freeboard which is not met for this site since the beam low chord 
will be below the water surface, but there is no overtopping of the roadway under this condition.  
At some point between the 10-year and 50-year storm event the roadway will suffer overtopping 
from the stream in that the predicted water surface elevation for the 50-year event is 72.3’ 
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(Appendix B), which is above the roadway elevation of 71.7’.  These findings were supported by 
a review of the FIS, which also shows overtopping of the roadway at the 50-year event.    
 

Some scour was observed starting about 15’ upstream of the bridge.  Scour was also 
observed about 15’ downstream of the bridge.  The extent of the scour was not completely 
mapped but the scour was not excessive in either direction.  The February 4, 2021 MassDOT 
inspection report noted moderate abrasion along the water line up to ½” deep on all wingwalls 
and breast walls.  

5.0 Conclusions and Recommendations 
 
5.1  Conclusions 
 

1. The existing opening will accommodate the 10-year hydraulic design flood without 
overtopping the roadway.  It will not accommodate the 50-year event without 
overtopping the roadway.   

2. The water surface elevation and the bottom of the bridge low chord do not meet the 
MassDOT 2’ freeboard standard  

 
Appendices 
A – Photographs 
B – FEMA Data 
       USGS Extract 
       StreamStats Printout 
C – HEC-RAS Data 
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Appendix A – Photographs 

Upstream Culvert 

 

 

 

 

 

 

 

 

 

 

 

 

 

Downstream Culvert 
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Downstream Channel 

 

 

 

 

 

 

 

 

 

 

 

 

 

Upstream Channel 
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Appendix B  
 FEMA FIRM Community Panel No.   

25017C0303E Effective Date: June 4, 2010 
 FEMA Flood Insurance Study of Middlesex County, 

Massachusetts Revised 7/6/2016 Extract 
 USGS Extract  

 StreamStats Printout 
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21‐0144 Storm Water   

Appendix C – HEC-RAS Data 
Existing Conditions 

 
 








