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Ms. Pamela Merrill 
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Woburn, MA 01801 
 
Sent via Electronic Mail 
 
SUBJECT: Response to Comments 

Notice of Intent: Replacement of Brandy Brow Culvert over East Meadow River 
  Haverhill, Massachusetts 

DEP File No. 033-1591 
 
Dear Ms. Merrill: 
 
On behalf of the City of Haverhill, Greenman-Pedersen, Inc. (GPI) has prepared the enclosed information and 
supporting documents to respond to the comments issued by the Massachusetts Department of Environmental 
Protection Northeast Regional Office (MassDEP NERO) on January 7, 2026 for the proposed Replacement of 
Brandy Brow Culvert over the East Meadow River in Haverhill, MA. The original comments are provided below 
along with GPI’s responses. Revised materials and supporting documents are enclosed with this letter as 
needed.  

 
Comment 1: It does not appear the MassDEP received a complete NOI application as we are missing all of the 
Figures referenced in the project narrative, including but not limited to the Hydraulic Report, and cut and fill 
chart. 
 
Response 1: We apologize for any confusion or difficulties this may have caused, GPI provided additional 
electronic copies of the Notice of Intent and all supporting documentation to MassDEP NERO on January 8, 
2026. GPI can provide additional information or materials as needed.  
 
Comment 2: The proposed culvert replacement project should be filed under 310 CMR 10.53(8) rather than 
310 CMR 10.53(3)(i). 
 
Response 2: Comment noted, the WPA Form 3 – Notice of Intent page 2 has been updated to reflect the 
project’s filing under 310 CMR 10.53(8). The project narrative has also been revised to reflect this change. Page 
2 of the WPA Form 3 – Notice of Intent and a revised version of the project narrative are included as enclosures. 
 
Comment 3: Although the site is still located within a Zone A, they cite to an outdated FEMA FIRM from 2012; 
the effective FIRM is dated July 8, 2025, and appears to have expanded on the downstream side of East 
Meadow River.  Pursuant to 310 CMR 10.57(2)(a)3, when the NFIP Profile data is unavailable, BLSF shall be 
the maximum lateral extent of flood water that has been observed or recorded, and in the event of conflict, the 
proponent shall provide calculations, prepared by a PE, based on a design storm of 7-inches of precipitation in 
a 24-hour period, based on TR-55.  This should be done to confirm whether additional filling of the 100-year 
floodplain (BLSF) will occur and to ensure the compensatory flood storage is being proposed at the correct 
elevations, up to and including the 100-year flood elevation. 
 
Response 3: Comment noted, the Notice of Intent project narrative has been modified to reference the correct 
FEMA FIRM. The revised project narrative, FEMA FIRM, and FEMA FIRMette for map panel 25009C0083G, 
dated July 8, 2025 are included as enclosures with this letter. As noted by MassDEP, the project is located 
within a ZONE A with no Base Flood Elevation (BFE) established. GPI was unable to identify any observations 
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or records regarding the maximum lateral extent of flood water. The limit of BLSF depicted on the plans is based 
on the water surface elevation (WSEL) for the 100-Year Storm event that was calculated as part of the Hydraulic 
Report. This WSEL was modelled using an NRCC 24-hr D 100-Year Rainfall event with a depth of 8.94”. GPI 
would like to confirm whether or not MassDEP feels this methodology is appropriate or if the methodology 
outlined in the comment above is more appropriate.  
 
Comment 4: The NOI proposes to temporarily alter BVW, LUW, BLSF and RFA and permanently alter Bank, 
BLSF and RFA; however, the sites do not show any of this.  Therefore, the site plans should be revised to show 
where all wetland resource area alteration is occurring, differentiating the alteration that is temporary versus 
permanent, and those wetland resource areas that are being restored in-kind or compensated. 
 
Response 4: GPI would like to confirm whether MassDEP feels that the project plans provided electronically 
on January 8, 2026 accurately depict the proposed alteration as outlined in the comment above. Sheet 4 of the 
plans includes the wetland resource boundaries and impacts in color as well as a legend identifying the line, 
hatch, and colors as well as the proposed resource area alteration totals. GPI has provided a supplemental plan 
sheet identifying work within RFA and BLSF with this letter as an enclosure. Please note that work within BLSF 
is coincident to work within RFA. 
 
Comment 5: It is not clear why 98 linear feet of Bank is being permanently altered and why it can’t be restored. 
 
Response 5: The excavation and grading necessary to remove the existing culvert and install the proposed 
culvert will result in portions of the bank being excavated and the channel being widened. Though banks will be 
recreated / restored the impacts were quantified as permanent as the existing banks will be removed and new 
banks will be constructed in a new location.  
 
Comment 6: The site plans and profiles should also be revised to show the dimension(s) of the low-flow channel 
along with STA within the thalweg if it will vary in width.  
 
Response 6: The Notice of Intent Plans provided to MassDEP NERO on January 8, 2026 detail the low-flow 
channel on sheets 6, 9, 12, 14, 16, and 17 at elevation 60’. The low-flow channel as depicted in the originally 
submitted plans showed two areas of low flow. This has been revised to combine both the grades at elevation 
60’ and provide a longer, continuous channel that passes beneath the proposed culvert. The low-flow channel 
will act as a pool, providing aquatic organisms a suitable habitat that maintains natural water depth beneath the 
culvert. A revised plan set is included as an enclosure with this letter. 
 
Comment 7: The site plans and narrative should include how the BVW and BLSF will be restored, including a 
planting plan.  and stabilized. 
 
Response 7: The project proposes a Wetland Seed Mix – Part Shade Mix, to restore temporarily disturbed 
areas of BVW. This seed mix is included under Item 755.45 of the Special Provisions for the Project. The project 
does not propose permanent impacts to BVW and therefore wetland replication is not anticipated. Please see 
the table below for the plant species included in this mix listed by botanical name, common name, and percent 
mix by weight. 
 

Botanical Name Common Name % Mix By Weight 
(PLS) 

Grass   
Poa palustris Fowl Bluegrass 25.00% 
Elymus riparius Riverbank Wild Rye 19.00% 
Carex lurida Shallow Sedge 17.00% 
Carex vulpinoidea Fox Sedge 10.00% 
Cinna arundinacea Sweet Woodreed 5.00% 
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Sparganium eurycarpum Giant Bur Reed Eco PA 4.00% 
Carex scoparia Broom sedge 4.00% 
Carex lupulina Hop Sedge 4.00% 
Scirpus atrovirens Greem Bulrush 3.00% 
Juncus effusus Soft Rush 2.50% 
Carex intumescens Bladder Sedge 2.00% 

Sparganium americanum Burrweed 2.00% 

Scirpus cyperinus Woolgrass 1.00% 
Carex crinita Fringed Sedge 1.00% 
Juncus tenuis Path Rush     0.50%  
  100.00% 

 
The Project proposes a Woodland Edge Shade Mix to restore temporarily disturbed areas of RFA and BLSF. 
This seed mix is included under Item 765.453 of the Special Provisions for the Project. This seed mix consists 
of the following plant species: 
 

Botanical Name Common Name % Mix By Weight 
(PLS) 

Grass 
Elymus virginicus Virginia Wild Rye 32.0% 
Elymus riparius Riverbank Wild Rye 28.0% 
Schizachyrium scoparium 'Albany 
Pine' 

Little Bluestem 'Albany Pine' 10.0% 

Panicum clandestinum 'Tioga' Deer Tongue 'Tioga' 5.0% 
Cinna arundinacea Sweet Woodreed 2.0% 
Glyceria canadensis Manna Grass 2.0% 
Carex vulpinoidea Fox Sedge 2.0% 
Agrostis perennans Upland Bentgrass 1.6% 
Juncus tenuis Path Rush 0.8% 
Carex scoparia Broom sedge 0.5% 
Juncus effusus Soft Rush 0.5% 
 84.4% 
Herb/Forb 
Chamaecrista fasciculata Partridge Pea 4.0% 
Heliopsis helianthoides Ox-Eye Sunflower 3.0% 
Zizia aurea Golden Alexanders 2.0% 
Geum canadense White Avens 1.0% 
Penstemon digitalis Beard-tongue 1.0% 
Aster macrophyllus Bigleaf Aster - PA Ecotype 0.6% 
Solidago caesia Woodland Goldenrod 0.5% 
Aster divaricatus White Wood Aster 0.5% 
Anemone virginiana Thimbleweed 0.5% 
Monarda fistulosa Wild Bergamot 0.4% 
Verbena hastata Blue Vervain 0.4% 
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Solidago bicolor White Goldenrod 0.3% 
Aster prenanthoides Zig Zag Aster 0.3% 
Rudbeckia hirta-VT ecotype Black-eyed Susan-VT ecotype 0.3% 
Solidago odora Licorice Scented Goldenrod 0.3% 
Eupatorium fistulosum Joe Pye Weed 0.3% 
Lobelia siphilitica Great blue lobelia 0.2% 
 15.6% 
 100.0% 

 
In areas outside of the reconstructed stream channel, scour protection will consist of riprap with gravel packed 
voids. Loam and Woodland Edge Shade Mix seed will be spread on top of the riprap and gravel to fill voids and 
establish a vegetative layer. It is important to note that not all stone surfaces will be covered. 
 
This information has been included in the revised project narrative and is included in the Special Provisions of 
the Project. 
 
Comment 8: It is not clear if the pebble count performed by LEC matches the proposed imported streambed 
substrate, and therefore, this should be clarified.  
 
Response 8: The special provisions which will be included in the contract bid documents include “Item 983.5 – 
Natural Streambed Material Removed and Re-laid”. This item indicates that the intent is for the contractor to 
stockpile natural streambed material from the excavated area on site for reuse in the embedment of the 
proposed culvert, however, the special provision also indicates that if for some reason there is not sufficient 
material on site for reuse, the contractor may supplement the material if it conforms with the result of the pebble 
count within a 5% tolerance by class. The special provision includes a table summarizing the results of the 
pebble count conducted by GPI’s Wetland Scientist on November 20, 2024 for reference. 
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Per DER’s input, the pebble count was conducted south beyond the downstream reach. The lagoon upstream 
of the existing culvert was not included in the pebble count and does not represent the natural conditions of the 
river. 
 
Comment 9: If filling and/or dredging of the ORW is proposed, a 401 Water Quality Certificate must be obtained 
from MassDEP prior to the commencement of work. 
 
Response 9: Comment noted, GPI has conducted early coordination with MassDEP on the need for a 401 
Water Quality Certificate and is currently preparing an application to be filed in January 2026.  
 
We hope that the response and revised materials provided herein have adequately addressed the comments 
provided by MassDEP NERO regarding the City of Haverhill’s proposed Replacement of Brandy Brow Road 
Culvert Over East Meadow River in Haverhill, Massachusetts. If you have any additional comments or require 
additional information, please contact me at amarquis@gpinet.com or (978)-570-2559. 
 
Sincerely, 
 
GREENMAN-PEDERSEN, INC. 

 
Alexa Marquis 
Environmental Analyst 

 
 
enclosure(s) 

Revised WPA Form 3 – Notice of Intent Page 2 
Revised Project Narrative 
FEMA FIRM and FEMA FIRMette 25009C0083G - Dated July 8, 2025 
Supplemental RFA and BLSF Impact Construction Plan (Sheet 4) 
Revised Notice of Intent Plan Set 
 

 
 
cc: Rob Moore – City of Haverhill Conservation Department  

Harmony Wilson, Chair – City of Haverhill Conservation Commission   

mailto:amarquis@gpinet.com
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands 

WPA Form 3 – Notice of Intent 
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40  

Provided by MassDEP: 
  

MassDEP File Number 
 
Document Transaction Number 
Haverhill 
City/Town 

 A.  General Information (continued) 
 6. General Project Description:  
 The project proposes to replace the Brandy Brow Road Culvert over East Meadow River and 

reconstruct the culvert's respective approaches to approximately 50 linear feet on either side. The 
existing open bottom concrete culvert is in poor condition and does not meet current Massachusetts 
Stream Crossing Standards. 
 

 

 7a. Project Type Checklist:  (Limited Project Types see Section A. 7b.) 

  1.  Single Family Home  2.  Residential Subdivision 

  3.  Commercial/Industrial  4.  Dock/Pier 

  5.    Utilities 6.    Coastal engineering Structure 

  7.  Agriculture (e.g., cranberries, forestry)  8.  Transportation 

  9.  Other  

 7b. Is any portion of the proposed activity eligible to be treated as a limited project (including Ecological 
Restoration Limited Project) subject to 310 CMR 10.24 (coastal) or 310 CMR 10.53 (inland)? 

  1.   Yes  No If yes, describe which limited project applies to this project. (See 310 CMR 
10.24 and 10.53 for a complete list and description of limited project types) 

  310 CMR 10.53(8) 
2. Limited Project Type  

 If the proposed activity is eligible to be treated as an Ecological Restoration Limited Project (310 
CMR10.24(8), 310 CMR 10.53(4)), complete and attach Appendix A: Ecological Restoration Limited 
Project Checklist and Signed Certification.  

 8. Property recorded at the Registry of Deeds for: 

 Essex 
a. County 

      
b. Certificate # (if registered land) 

 2408 
c. Book 

380 
d. Page Number 

 B. Buffer Zone & Resource Area Impacts (temporary & permanent) 

 1.   Buffer Zone Only – Check if the project is located only in the Buffer Zone of a Bordering    
 Vegetated Wetland, Inland Bank, or Coastal Resource Area. 

 2.  Inland Resource Areas (see 310 CMR 10.54-10.58; if not applicable, go to Section B.3,    
 Coastal Resource Areas). 

 Check all that apply below. Attach narrative and any supporting documentation describing how the 
project will meet all performance standards for each of the resource areas altered, including 
standards requiring consideration of alternative project design or location.  
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WPA FORM 3 – NOTICE OF INTENT 

PROJECT NARRATIVE 

1.0 Introduction 
 
On behalf of the City of Haverhill – Engineering Department, Greenman-Pedersen, Inc., (GPI) 
proposes the Replacement of Brandy Brow Road Culvert over East Meadow River in the City of 
Haverhill, Massachusetts (the Project). USGS and aerial locus maps of the Project limits are 
included in Figure 1 and Figure 2, respectively. 
 
The Project is located at the East Meadow River culvert crossing along Brandy Brow Road in the 
City of Haverhill, Massachusetts. The culvert is located approximately 0.25 miles west of the 
intersection of East Meadow Drive and Brandy Brow Road, adjacent to the residential property at 
288 Brandy Brow Road. The Project includes the replacement of the existing culvert and the 
reconstruction of both the east and west roadway approaches to a point approximately 50 feet 
beyond the existing culvert structure. The project also includes narrowing the travel lanes over 
the existing structure to a width of 6 feet to allow for pedestrian access over the culvert and 
emergency response vehicles. 
 
The Massachusetts Division of Ecological Restoration (DER) Stream Continuity Program provides 
state-wide assistance to communities interested in replacing degraded and/or undersized road-
stream crossings with better designed culverts or bridges that meet improved environmental and 
flood resiliency criteria. The purpose of the Culvert Replacement Municipal Assistance Grant 
Program funding is to encourage municipalities to replace culverts with structures that meet these 
criteria as defined in the Massachusetts Stream Crossing Standards. This project has been 
selected to receive funding from the DER Culvert Replacement Municipal Assistant Grant 
Program. 
 
This Notice of Intent (NOI) has been submitted under the Massachusetts Wetlands Protection 
Act, M.G.L. Chapter 131, Section 40 (the Act); work is proposed within areas Subject to Protection 
under the Act. Wetland resource area delineations were conducted within the project limits on 
January 26, 2024 by LEC Environmental Consultants, Inc., (LEC). Jurisdictional wetland resource 
areas within and adjacent to the project limits have been survey located and are depicted in 
Attachment D, Notice of Intent Plans. Jurisdictional wetland resource areas within the project 
limits include Bordering Vegetated Wetlands (BVW), Bank to perennial stream, Land Under Water 
Bodies and Waterways (LUWW), 200-foot Riverfront Area (RA), and Bordering Land Subject to 
Flooding (BLSF). The project will also result in work within the 100-foot Buffer Zone and the City 
of Haverhill’s 25-foot No Build No Disturbance Zone and 50-foot No Build Zone. The Project is 
being filed under 310 CMR 10.53(8) of the Act as a culvert replacement project and demonstrates 
that the impacts of the crossing have been avoided, minimized, and mitigated where possible. 
The proposed crossing complies with the Massachusetts River and Stream Crossing Standards 
fully and is described further in Section 8.3. 
 
1.1 Purpose and Need 
The purpose of the Project is to replace the existing, failing culvert with a structure that can 
accommodate larger storm flows, provides better protection against erosion and scour, reduces 
resident vulnerability to changing climatic conditions, and improves access across the East 
Meadow River for pedestrians and emergency personnel over the culvert. The proposed 
horizontal and vertical alignment of Brandy Brow Road will largely match the existing conditions 
with minor variations. Proposed replacement of the culvert will improve natural stream processes 



 

2 
 

along East Meadow River and will allow aquatic species to access critical habitat upstream and 
downstream of the culvert. The new crossing will also benefit public safety, improve climate 
resiliency, and reduce the risk of infrastructure damage by accommodating larger storm flows. 
The Project will also accommodate recreational activities and improve access to the various hiking 
and wilderness paths to the west of the culvert. A detailed description of the improvements 
proposed by this project is provided in Section 3.0. 
 
Within the project limits, existing operational and safety deficiencies include severe erosion of the 
culvert walls, putting the culvert at risk of structural failure. Failure of the culvert would eliminate 
access for residents and emergency services. In its existing condition, the culvert does not meet 
the Massachusetts Stream Crossing Standards. Please see Appendix B for Site Photographs. 
 
1.2 Wetland Resource Areas and Work Subject to Filing 
All jurisdictional wetland resource areas within the project limits are associated with East Meadow 
River. The project will result in work within BVW, Bank to perennial stream, LUWW, 200-foot RA, 
and BLSF. A description of the classification and location of jurisdictional wetland resource areas 
within the project limits is described in Section 2.2. 
 
1.3 City of Haverhill Wetland Protection Ordinance 
The City of Haverhill Conservation Commission generally maintains the same jurisdictional 
wetland resource area definitions as the Act and establishes a 25-foot No Build-No Disturbance 
Zone and 50-foot No Build Zone per the City of Haverhill Wetland Protection Ordinance (the 
Ordinance). The project will result in impacts to the 25-foot No Build-No Disturbance Zone and 
50-foot No Build Zone. 
 
The Ordinance defines the 25-foot No Build-No Disturbance Zone as: 
 

“An area set aside from development to allow for a buffer area between wetlands and 
buildings, zero to 25 feet from the flagged wetlands on the site where no disturbance or 
building is allowed…” 

 
The Ordinance defines the 50-foot No Build Zone as: 
 

“Twenty-five to 50 feet from the flagged wetlands on the site where no building is allowed.” 
 
1.4 Other Permits Required 
The work proposed by this project includes the replacement of Brandy Brow Road culvert, an 
activity which requires authorization under Massachusetts General Law Chapter 91, the waterway 
licensing program. A Chapter 91 WW04 Request for Determination of Applicability will be 
submitted concurrently with the NOI application to MassDEP to determine if the work will require 
a Chapter 91 License. 
 
It is anticipated that the project will require a combined 401 Water Quality Certification (WQC) 
Dredge and 401 WQC Fill / Excavation Application (Form WW26) under 314 CMR 9.00 Section 
401 of the Clean Water Act, for work proposed within an Outstanding Resource Water. 
 

2.0 Existing Conditions 
 
2.1 Existing Site Conditions 
Brandy Brow Road in Haverhill is a local roadway within the existing city layout. The existing 
culvert conveys Brandy Brow Road over East Meadow River, a tributary to the Merrimack River 
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that receives flow from the Neal Pond Water Supply Land and Haverhill Well Fields. Brandy Brow 
Road transitions to an unpaved roadway to the west of the culvert and provides access to hiking 
and wilderness trails. These trails extend from the area adjacent to the Brandy Brow Road culvert 
north and west to the New Hampshire border in Plaistow, New Hampshire. 
 
Four unnamed, perennial tributaries, depicted on the most recent USGS Topographic Map, 
originate approximately 7,000 feet north of the Project and flow through undeveloped forested 
uplands and wetlands, residential development, agricultural fields, and under paved roadways 
prior to discharging into Neal Pond. A beaver dam exists approximately 130 feet north of the 
Project where East Meadow River discharges from Neal Pond and flows beneath Brandy Brow 
Road via the existing culvert. The beaver dam creates a significant impoundment upstream of the 
existing culvert. The project does not propose any activities to or along the existing beaver dam. 
The East Meadow River continues flowing in a southerly direction for approximately 3.5 miles, 
discharging into and flowing from the Millvale Reservoir, and ultimately discharging into the 
Merrimack River. 
 
The existing culvert consists of a single span concrete deck with encased steel stringers. The 
barrel of the existing culvert has an 8-foot open span with each abutment wall varying in width; 
the east abutment wall measures 5.7 feet and the west abutment wall measures 3.1 feet. The 
roadway varies in width but measures approximately 20 feet wide over the culvert. The total length 
of the culvert structure measures 36 feet. The abutments consist of dry stacked field stones which 
exhibit severe deterioration. The upstream ends of both abutments have been reconstructed with 
cast-in-place concrete. The northeast and northwest wingwalls consist of mortared cut granite 
blocks. The southeast and southwest wingwalls are reinforced concrete. The southwest wingwall 
has a mortared cut granite block retaining wall that extends 3 feet. All observed elements of the 
bridge are in extremely poor condition. Brandy Brow Road is closed to traffic over the culvert. The 
water level inside the culvert channel was observed to be approximately 20 inches deep on 
February 9, 2024.  
 
In its existing condition, there are numerous deficiencies along this segment of Brandy Brow Road 
and Brandy Brow Road culvert including a lack of shoulders, a lack of railings and guardrails along 
the culvert, and structural deficiencies of bridge elements mentioned above. The existing culvert 
also fails to meet the Massachusetts Stream Crossing Standards. 
 
Land uses adjacent to the project limits include residential single-family neighborhoods and 
wetlands / waterways located directly adjacent to the project limits associated with East Meadow 
River and Neal Pond. The project limits primarily consist of impervious area associated with the 
existing culvert structure. 
 
2.2 Wetland Resource Areas 
Wetland resource area delineations were conducted within the project limits on January 26, 2024 
by LEC. Jurisdictional wetland resource areas within and adjacent to the project limits have been 
survey located and are depicted on the attached Notice of Intent Plans as Attachment D. 
Jurisdictional wetland resource areas within the project limits include BVW, Bank to perennial 
stream, LUWW, 200-foot Riverfront Area, and BLSF. The project will also result in work within the 
100-foot Buffer Zone and the Ordinance’s 25-foot No Build-No Disturbance Zone and 50-foot No 
Build Zone. An Environmental Constraints Map is provided as Figure 3.  The Wetland Delineation 
Sketch is provided as Appendix A. 
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2.2-1 Bank to Intermittent Stream 
Bank was delineated in one location proximate to the project limits and is associated with 
East Meadow River, a perennial stream. The stream crosses beneath Brandy Brow Road 
via single barrel concrete frame culvert with an open bottom. Table 2.2-1A provides a 
description of the delineated banks within the project limits. 

 
Table 2.2-1A 

 
Flag Series 

 

 
Waterbody Name 

 
Description / Notes 

 
WF#B-100 

To 
WF#B-112 

 
And 

 
WF#B-200 

To 
WF#B-212 

 

 
East Meadow River 
Perennial Stream 

 

The Bank along East Meadow River varies 
throughout the Site and is comprised of cobbles, 
rocks, mucky/mineral substrate, and wetland 
vegetation.  Stone foundations occur along the 
Bank in proximity to the Brandy Brow Road 
culvert crossing.  Generally, bank undercuts and 
scouring are common throughout the Bank 
downstream of the culvert, and exposed roots 
and scouring are present throughout, as well.  
The MAHW line is coincident with top of Bank, 
and the MAHW/Bank is generally coincident with 
OHW. 
 
Bank to the north of the culvert crossing is 
generally located within steep embankments, 
with exception to the western Bank between 
flags B-204 through B-208.  Bank to the south of 
the culvert is situated within gently to moderately 
sloping embankments to the west, and steep 
embankments to the east. All Banks are 
generally vegetated and well defined, ranging 
from 2 to 24 inches high. 

 
2.2-2 Bordering Vegetated Wetlands 
BVW was delineated in one location proximate to the Project limits as described in Table 
2.2-2A.  Work is proposed within the associated 100-foot Buffer Zone to BVW as well as 
the Ordinance’s 25-foot No Build-No Disturbance Zone and 50-foot No Build Zone.  Please 
see Appendix A for more information regarding the BVW Flag Series. 
 

Table 2.2-2A 
 

Flag Series 
 

 
Location 

 
Description / Notes 

 
WF#-1-1 

to 
WF#1-12 

 

 
Located north of 

Brandy Brow Road 
associated with the 
WF#B-200 bank of 
East Meadow River 

One scrub-shrub BVW occurs within a 
topographic depression and fringes along the 
western Bank of East Meadow River north 
(upstream) of the culvert in proximity to the Site. 
Surface water was observed flowing from the 
upland meadow to the west into the BVW 
between wetland flags 1-9 and 1-10; however, 
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no upgradient protectable Wetland Resource 
Areas were observed. The depression held 
approximately 2 inches of standing water at the 
time of LEC’s site evaluation, and surface water 
continued flowing into the river downgradient of 
wetland flags 1-4/1-5 and 1-11/1-12.   
 
Vegetation within the scrub-shrub BVW includes 
individuals of mature red maple (Acer rubrum).  
The sparse shrub layer includes individuals of 
European buckthorn (Rhamnus cathartica) and 
silky dogwood (Cornus amomum). The 
groundcover layer includes seedlings from the 
overstory.  Due to site observations outside the 
growing season, additional groundcover may be 
present. 

 
2.2-3 Land Under Water Bodies and Waterways 
LUWW was identified in one location between the delineated Bank boundaries and below 
the mean annual low water levels of East Meadow River. Portions of the perennial stream 
immediately downgradient of the beaver dam and culvert contain deeper pools, likely as 
a result of the high velocity discharges. 
 
2.2-4 Bordering Land Subject to Flooding (BLSF) 
According to the July 8, 2025 FEMA Flood Insurance Rate Map (FIRM) Map Number 
25009C0083G, East Meadow River has an associated Zone A Flood Hazard Area 
throughout the project limits. Zone A is classified as an area subject to the 1% annual 
chance flood (100-year flood), where base flood elevations have not been determined. 
Please refer to Figure 5 for the FEMA FIRMette. The maximum lateral extent of flood 
water and the limit of BLSF depicted on the plans are based on the water surface elevation 
(WSEL) for the 100-Year Storm event that was calculated as part of the Hydraulic Report. 
This WSEL was modelled using an NRCC 24-hr D 100-Year Rainfall event with a depth 
of 8.94”. 
 
2.2-5 200-foot Riverfront Area 
East Meadow River is a perennial stream with an associated 200-foot RA from the MAHW 
boundary.  The MAHW boundaries within the project limits are generally coincident with 
the delineated Bank boundaries. Therefore, the limits of the RA have been measured 200 
feet horizontally from the Bank flags. The limits of the 200-foot Riverfront Area are depicted 
on the Notice of Intent Plans.  
 
2.2-6 100-foot Buffer Zone 
Due to the linear nature of the project and its location adjacent to several wetland resource 
areas, including Bank and BVW, work within the 100-foot Buffer Zone is essentially 
unavoidable. The 100-foot Buffer Zone within the project limits can generally be 
considered previously developed or degraded by the existing transportation infrastructure 
and adjacent residential and commercial developments. Undisturbed portions of the 100-
foot Buffer Zone will be left unaltered to the maximum extent practicable. Erosion control 
and sedimentation control measures and construction techniques will be employed and 
maintained to protect adjacent wetland resource areas. The limits of all jurisdictional 
wetland resource areas are depicted on the Project Plans provided in Attachment D. 
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2.3 Jurisdictional Wetland Resource Areas – City of Haverhill 
As mentioned previously, the Ordinance generally maintains the same jurisdictional wetland 
resource area definitions as the Act and establishes a 25-foot No Build-No Disturbance Zone and 
a 50-foot No Build Zone. Due to the linear nature of the project and its location adjacent to several 
wetland resource areas, including Bank and BVW, work within the 25-foot No Build-No 
Disturbance Zone and 50-foot No Build Zone is essentially unavoidable.  
 
2.4 Other Sensitive Environmental Areas 
The project is located within an Outstanding Resource Water (ORW) classified as a Public Water 
Supply Watershed and a MassDEP Zone A Wellhead Protection Area which are associated with 
the Millvale Reservoir. Please see Figure 4 for the Stormwater Critical Areas Locus Map. 
 
The project is located within land subject to Article 97 protection associated with Neal Pond Water 
Supply Land. However, the Project does not propose a disposition or change in land use of Article 
97 land. 
 
A review of the current MassGIS data layer for the Massachusetts Natural Heritage Atlas 
(effective August 1, 2021) under the Natural Heritage and Endangered Species Program 
(NHESP) indicates that the project limits are located within Priority Habitat of Rare Species 
identified as PH 2148. MassDEP and NHESP have developed a Streamlined NOI process for 
projects that must be reviewed under both the Massachusetts Endangered Species Act (MESA) 
and the Wetland Protection Act (WPA). A copy of the NOI application and supporting documents 
were mailed to MassWildlife for review. On December 11, 2025, MassWildlife determined that the 
Project, as currently proposed, will not adversely affect the actual Resource Area Habitat of state-
protected rare wildlife species and that the Project meets the state-listed species performance 
standards for the issuance of an Order of Conditions. 
 
No Certified Vernal Pools under the jurisdiction of the Wetlands Protection Act Regulations (310 
CMR 10.00 et seq.) or the Massachusetts Endangered Species Act (321 CMR 10.00 et seq.) 
occur within or adjacent to the Project limits. 
 
East Meadow River is identified as a cold-water fishery by the Massachusetts Division of Fisheries 
& Wildlife according to the MassGIS data layer. 
 

3.0 Proposed Conditions 
 
The Project generally proposes the replacement of the existing culvert to meet current 
Massachusetts Stream Crossing standards. The majority of the work proposed for this project will 
occur within previously disturbed / developed areas of Bank, LUWW, BVW, and 200-foot RA 
associated with existing culvert and roadway infrastructure. The improvements proposed to 
address existing deficiencies within the project limits include the replacement of the existing 
culvert, roadway narrowing to a 6-foot-wide single travel lane to allow for emergency services to 
cross the East Meadow River, and provide access to pedestrians and bicyclists to nearby 
recreation areas. 
 
3.1 Proposed Improvements 
The improvements proposed as part of this Project include: 

• Installation of erosion and sedimentation control measures, anticipated to consist of 
compost filter tubes and silt fencing where necessary, around the limit of work.  
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• Conduct clearing and grubbing of vegetation and tree removal to facilitate construction 
phase site access. 

• Implementation of  water controls including sheet piles or sandbags for dewatering and a 
bypass pipe to maintain stream flow during construction. The water control system will 
ultimately be designed by the Contractor prior to construction.  

• Demolition and removal of the existing bridge deck. 

• Demolition and removal of the existing reinforced concrete / stone masonry abutments 
and stone masonry wingwalls.  

• Removal of an existing check dam within the East Meadow River channel approximately 
12 feet upstream of the existing culvert.  

• Excavation within and adjacent to the channel to install cast in place (CIP) concrete 
footings and riprap with gravel packed voids for scour protection.  

• Installation of a three-sided, precast concrete box culvert supported by CIP concrete 
footings. The proposed three-sided culvert will have a width of 34 feet, a height of 7 feet 
8 inches, and a length of 8 feet. The proposed culvert will be embedded to a depth of  6 
feet 9 inches including 5 feet 9 inches of riprap with gravel packed voids and a minimum 
12 inches of natural streambed material.  

• Construction of CIP concrete wingwalls at the culvert inlet and outlet.  

• Installation of riprap with gravel packed voids above the banks to protect against erosion 
and scour during high flow events. Loam and seed will be applied over riprap within upland 
areas to provide vegetated surface cover.  

• Installation of natural streambed material and grading of a low flow channel within the 
stream channel and through the culvert to maintain natural water depths and velocities 
during a variety of flow conditions.  

• Installation of timber rail fences over the culvert and along the roadway approaches for 
pedestrian safety.  

• Full depth construction of a 6-foot Hot Mix Asphalt (HMA) shared use path over the culvert. 

• Removal of portions of the existing roadway pavement to tie the shared use path into the 
existing conditions at the east and west ends of the culvert crossing.  

• Conduct site grading to tie into existing conditions.  

• Application of loam and seed to all disturbed vegetated areas.  
 
3.2 Construction Staging and Sequencing 
The anticipated construction sequence for this project includes the following steps:  

• Mobilize equipment, work force, and necessary materials to site.  
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• Install erosion and sedimentation control measures and conduct clearing and grubbing of 
vegetation and tree trimming / removal to facilitate site access.  

• Conduct any necessary grading to facilitate access to East Meadow River. 

• Structural elements to be demolished and removed.  

• Install water control structure and bypass pipe.  

• Demolish and remove existing bridge elements from the site.  

• Conduct necessary excavation to construct cast in place concrete footings, wingwalls, and 
installation of rip rap.  

• Install new three-sided culvert within stream channel.  

• Embed three-sided culvert with riprap and natural streambed material; install additional 
riprap upgradient of the banks.  

• Place natural streambed material over riprap within the stream channel and grade low flow 
channel; install loam and seed over riprap in upland areas.  

• Upon stabilization of channel and completion of natural stream bed installation, remove 
the water control system and bypass pump and restore natural flow within the East 
Meadow River.  

• Construct shared use path and timber rail fencing over the proposed three-sided culvert.  

• Apply loam and seed to all disturbed areas of vegetation. 

• Apply native wetland seed mix to temporarily impacted wetland areas. 

• Remove erosion and sedimentation control measures.  

• Demobilize equipment and remove any excess construction materials or waste generated 
from construction activities.  

 
3.3 Scour Protection and Streambed Restoration 
In areas outside of the reconstructed stream channel, scour protection will consist of riprap with 
gravel packed voids. Loam and seed will be spread on top of the riprap and gravel to fill voids and 
establish a vegetative layer. It is important to note that not all stone surfaces will be covered. 
 
In areas within the reconstructed stream channel, scour protection will consist of riprap with gravel 
packed voids below a 12-inch minimum natural streambed material. Excavated stones including 
cobbles and boulders shall be salvaged and stockpiled on site and shall be reused in the 
reconstructed stream channel to simulate the natural downstream reach conditions. Any 
excavated material that is man-made or does not match the downstream reach condition shall be 
removed and discarded from the project limits. 
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The project also proposes a low flow channel within the reconstructed stream channel as well as 
native or imported stone and/or boulders clustered near the thalweg. The low flow channel and 
stone and boulders will provide suitable habitat and cover for aquatic life during low flow. 
 

4.0 Wetland Resource Area Impacts 
 
The project proposes work along Bank to perennial stream, within LUWW, BVW, 200-foot RA, 
and BLSF. The project also proposes work within the 100-foot Buffer Zone and the Ordinance’s 
25-foot No Build-No Disturbance Zone and the 50-foot No Build Zone associated with BVW. The 
majority of this work will occur within areas considered previously developed / degraded by 
existing impervious surface areas.  
 
4.1 Proposed Activities in Jurisdictional Wetland Resource Areas 
 

4.1-1 Bank to Perennial Stream 
The project will result in 98 linear feet (98 linear feet permanent) of new alteration along 
the Bank.  Permanent impacts along the Bank are associated with the replacement of the 
existing culvert, widening of the bankfull width to meet current Massachusetts Stream 
Crossing Standards, grading, and construction phase site access. 
 
A summary of the impacts to Bank proposed by the Project is included in Table 4.1-1. 
 

Table 4.1-1 
Flag Series Station Permanent 

(lf) 
Temporary 

(lf) 
Total 
(lf) 

Notes 

 
WF#B-105 

to 
WF#B-112 

 
100+75 

 
49 

 
0 

 
49 

Replacement of existing 
culvert, stream channel 
widening, and construction 
phase site access. 

 
WF#B-206 

to 
WF#B-212 

 
100+50 

 
49 

 
0 

 
49 

Replacement of existing 
culvert, stream channel 
widening, and construction 
phase site access. 

Total 98 0 98  
 

A summary of the project’s compliance with the Performance Standards is provided in 
8.0 Regulatory Compliance. 

 
4.1-2 Land Under Water Bodies and Waterways (LUWW) 
The project will result in 1,412 square feet (1,412 square feet temporary) of new alteration 
within the LUWW. The project proposes to replace the failing culvert with one that will 
meet Massachusetts Stream Crossing Standards and enhance the streambed and bank 
with DER approved natural streambed material. Work proposed within LUWW includes 
temporary dewatering, grading, and construction phase site access. All of the temporary 
impacts within LUWW will be restored. 
 
A summary of the total impacts to LUWW proposed by the Project is included in Table 
4.1-2. 
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Table 4.1-2 

  
Land Under Water Bodies 
and Waterways Impacts 

Permanent (sf) 0 
Temporary (sf) 1,412 
Total (sf) 1,412 

A summary of the project’s compliance with the Performance Standards is provided in 8.0 
Regulatory Compliance. 

 
4.1-3 Bordering Vegetated Wetlands 
The project will result in 30 square feet of temporary new alteration within BVW. 
Temporary impacts within the BVW are associated with grading, installation of erosion 
and sedimentation control measures, and construction phase site access. All temporarily 
disturbed areas within the BVW will be restored upon completion of the project through 
the application of native wetland seed mix. 
 
A summary of the total impacts to BVW proposed by the Project is included in Table 4.1-
3. 

 
Table 4.1-3 

  
Bordering Vegetated 

Wetland Impacts 
Permanent (sf) 0 
Temporary (sf) 30 
Total (sf) 30 

 
These impacts are associated with the replacement of the culvert and restoration of the 
stream that it spans. A summary of the project’s compliance with the Performance 
Standards is provided in 8.0 Regulatory Compliance. 

 
4.1-4 Bordering Land Subject to Flooding 
According to the Hydraulic Report included as Attachment C, and the FEMA FIRMette 
included as Figure 5, the entirety of the project is located within the 100-year Floodplain. 

 
The area of new alteration within the BLSF is coincident with the new alteration within the 
200-foot RA and results in 3,870 square feet of impacts (2,434 square feet temporary / 
1,436 square feet permanent). Please see the following section for a description of 
impacts within the 200-foot RA. A summary of the project’s compliance with BLSF 
Performance Standards is provided in 8.0 Regulatory Compliance. 
 
The compensatory flood storage calculations are included as Figure 6. 
 
4.1-5 200-foot Riverfront Area 
The Project proposes alteration within the 200-foot RA totaling 8,138 square feet. Of the 
8,138 square feet, 2,237 square feet is previously developed by the existing roadway 
infrastructure and 2,032 square feet is associated with temporary easements for the 
project that will not be altered. The project will result in 3,870 square feet (2,434 square 
feet temporary / 1,436 square feet permanent) of new alteration within 200-foot RA.  
Proposed permanent impacts within RA are a result of culvert replacement and frame unit 
construction, as well as scour pad construction. Temporary impacts within RA are 
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associated with grading, installation of erosion and sediment control measures, streambed 
restoration and enhancement, and construction phase site access. All temporarily 
disturbed areas outside of the streambed restoration area within RA will be restored upon 
completion of the project through the application of loam and native seed mix. The stone 
scour apron will receive a layer of loam and seed to fill voids and promote native plant 
growth within the 200-foot RA. 
 
All of the work proposed by the Project within the 200-foot RA is located within the Inner 
Riparian Area. A summary of the total impacts to RA proposed by the Project is included 
in Table 4.1-5. 
 
Table 4.1-5 

  
200-foot Riverfront Area Impacts 

Inner Riparian Outer Riparian Total 
Permanent (sf) 1,436 0 1,436 
Temporary (sf) 2,434 0 2,434 
Total (sf) 3,870 0 3,870 

 
The entirety of the project is located within the inner riparian zone of the 200-foot RA. All 
impacts within the 100-foot Buffer Zone, 50-foot No Build Zone, and 25-foot No Build-No 
Disturbance Zone are coincident to the impacts within the inner riparian zone. The impacts 
within the 100-foot Buffer Zone, 50-foot No Build Zone, and 25-foot No Build-No 
Disturbance Zone sum the total impact to the inner riparian zone, 3,870 square feet (2,434 
square feet temporary / 1,436 square feet permanent) of new alteration. 
 
4.1-6 100-foot Buffer Zone 
The project will result in 1,890 square feet (1,261 square feet temporary / 629 square feet 
permanent) of alteration within the 100-foot Buffer Zone.  All of the proposed alteration 
within the 100-foot Buffer Zone is coincident with the 200-foot RA. Proposed permanent 
impacts within the 100-foot Buffer Zone are a result of the construction of the culvert frame 
units and construction of the stone scour apron. Temporary impacts are associated with 
grading, installation of erosion and sediment control measures, streambed restoration, 
and construction phase site access. All temporarily disturbed areas within the 100-foot 
Buffer Zone will be restored upon completion of the project through the application of loam 
and native seed mix. Table 4.1-6 below provides a summary of the proposed 100-foot 
Buffer Zone impacts. 

 
Table 4.1-6 

  
100-foot Buffer Zone 

Impacts 
Permanent (sf) 629 
Temporary (sf) 1,261 
Total (sf) 1,890 

 
4.2 Work in Jurisdictional Wetland Resource Areas – City of Haverhill 
 

4.2-1 50-foot No Build Zone 
The project will result in 1,227 square feet (750 square feet temporary / 477 square feet 
permanent) of alteration within the 50-foot No Build Zone.  All of the proposed alteration 
within the 50-foot No Build Zone is coincident with the 200-foot RA. Proposed permanent 
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impacts within the 50-foot No Build Zone are a result of the construction of the culvert 
frame units and the stone scour apron. Temporary impacts are associated with grading, 
installation of erosion and sediment control measures, streambed restoration, and 
construction phase site access. All temporarily disturbed areas within the 50-foot No Build 
Zone will be restored upon completion of the project through the application of loam and 
native seed mix. Table 4.2-1 below provides a summary of the proposed 50-foot No Build 
Zone impacts.  

 
Table 4.2-1 

  
50-foot No Build Zone 

Impacts 
Permanent (sf) 477 
Temporary (sf) 750 
Total (sf) 1,227 

 
4.2-2 25-foot No Build-No Disturbance Zone 
The project will result in 753 square feet (423 square feet temporary / 330 square feet 
permanent) of new alteration within the 25-foot No Build-No Disturbance Zone.  All of the 
proposed alteration within the 25-foot No Build-No Disturbance Zone is coincident with the 
200-foot RA. Proposed permanent impacts within the 25-foot No Build-No Disturbance 
Zone are a result of the construction of the proposed culvert frame units and the stone 
scour apron. Temporary impacts are associated with grading, installation of erosion and 
sediment control measures, construction of streambed restoration, and construction 
phase site access. All temporarily disturbed areas within the 25-foot No Build-No 
Disturbance Zone will be restored upon completion of the project through the application 
of loam and native seed mix. Table 4.2-2 below provides a summary of the proposed 25-
foot No Build-No Disturbance Zone impacts.  

 
Table 4.2-2 

  
25-foot No Build-No 

Disturbance Zone Impacts 
Permanent 330 
Temporary 423 
Total 753 

 
5.0 Avoidance, Minimization, and Mitigation Measures 

 
The Project was designed with an interest to avoid, minimize, and mitigate impacts to wetland 
resource areas to the maximum extent practicable. Mitigation measures provided for unavoidable 
impacts allow the project to be conditioned to comply with the General Performance Standards in 
the Wetland Regulations and contribute to the interests found in the Massachusetts Wetland 
Protection Act. Impacts to resource areas Subject to Protection under the Act have been 
adequately compensated. Temporarily impacted areas will be restored in place using a native 
seed mix. 
 
5.1 Avoidance 
Due to the proposed improvements along Brandy Brow Road, specifically the proposed culvert 
replacement, the project is unable to completely avoid impacts to jurisdictional wetland resource 
areas. Though it is not possible to completely avoid impacting all jurisdictional wetland resource 
areas, the applicant has altered the design to avoid impacts where practicable and feasible.  
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5.2 Minimization 
The work areas within the upstream and downstream reaches of the East Meadow River have 
been minimized to the maximum extent practicable while still providing adequate space to 
facilitate demolition and construction activities. The limits of the scour protection have been 
minimized to the maximum extent practicable while also ensuring that the culvert is adequately 
armored for high flow events. Please see Section 7.0 Alternatives Analysis. 
 
5.3 Mitigation 
Mitigation measures provided for unavoidable impacts allow the project to be conditioned to 
comply with the General Performance Standards in the Wetlands Regulations and contribute to 
the interests found in the Massachusetts Wetland Protection Act. The Project proposes 30 square 
feet of temporary new alteration within BVW. 
 
The project proposes a Wetland Seed Mix – Part Shade Mix, to restore temporarily disturbed 
areas of BVW. This seed mix is included under Item 755.45 of the Special Provisions for the 
Project. The project does not propose permanent impacts to BVW and therefore wetland 
replication is not anticipated. Please see the table below for the plant species included in this mix 
listed by botanical name, common name, and percent mix by weight. 
 

Botanical Name Common Name % Mix By Weight (PLS) 

Grass   
Poa palustris Fowl Bluegrass 25.00% 
Elymus riparius Riverbank Wild Rye 19.00% 
Carex lurida Shallow Sedge 17.00% 
Carex vulpinoidea Fox Sedge 10.00% 
Cinna arundinacea Sweet Woodreed 5.00% 
Sparganium eurycarpum Giant Bur Reed Eco PA 4.00% 
Carex scoparia Broom sedge 4.00% 
Carex lupulina Hop Sedge 4.00% 
Scirpus atrovirens Greem Bulrush 3.00% 
Juncus effusus Soft Rush 2.50% 
Carex intumescens Bladder Sedge 2.00% 
Sparganium americanum Burrweed 2.00% 
Scirpus cyperinus Woolgrass 1.00% 
Carex crinita Fringed Sedge 1.00% 
Juncus tenuis Path Rush     0.50%  
  100.00% 

 
 
The Project proposes a Woodland Edge Shade Mix to restore temporarily disturbed areas of RFA 
and BLSF. This seed mix is included under Item 765.453 of the Special Provisions for the Project. 
This seed mix consists of the plant species on the following page. 
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Botanical Name Common Name % Mix By Weight (PLS) 

Grass 
Elymus virginicus Virginia Wild Rye 32.0% 
Elymus riparius Riverbank Wild Rye 28.0% 
Schizachyrium scoparium 'Albany 
Pine' 

Little Bluestem 'Albany Pine' 10.0% 

Panicum clandestinum 'Tioga' Deer Tongue 'Tioga' 5.0% 
Cinna arundinacea Sweet Woodreed 2.0% 
Glyceria canadensis Manna Grass 2.0% 
Carex vulpinoidea Fox Sedge 2.0% 
Agrostis perennans Upland Bentgrass 1.6% 
Juncus tenuis Path Rush 0.8% 
Carex scoparia Broom sedge 0.5% 
Juncus effusus Soft Rush 0.5% 
 84.4% 
Herb/Forb 
Chamaecrista fasciculata Partridge Pea 4.0% 
Heliopsis helianthoides Ox-Eye Sunflower 3.0% 
Zizia aurea Golden Alexanders 2.0% 
Geum canadense White Avens 1.0% 
Penstemon digitalis Beard-tongue 1.0% 
Aster macrophyllus Bigleaf Aster - PA Ecotype 0.6% 
Solidago caesia Woodland Goldenrod 0.5% 
Aster divaricatus White Wood Aster 0.5% 
Anemone virginiana Thimbleweed 0.5% 
Monarda fistulosa Wild Bergamot 0.4% 
Verbena hastata Blue Vervain 0.4% 
Solidago bicolor White Goldenrod 0.3% 
Aster prenanthoides Zig Zag Aster 0.3% 
Rudbeckia hirta-VT ecotype Black-eyed Susan-VT ecotype 0.3% 
Solidago odora Licorice Scented Goldenrod 0.3% 
Eupatorium fistulosum Joe Pye Weed 0.3% 
Lobelia siphilitica Great blue lobelia 0.2% 
 15.6% 
 100.0% 

 
In areas outside of the reconstructed stream channel, scour protection will consist of riprap with 
gravel packed voids. Loam and seed will be spread on top of the riprap and gravel to fill voids and 
establish a vegetative layer. It is important to note that not all stone surfaces will be covered. 

 
5.3.1 Stream Crossing Replacement 
The project proposes to replace the existing culvert that conveys East Meadow River 
beneath Brandy Brow Road with a new precast, open box, concrete culvert that meets the 
Massachusetts Stream Crossing Standards and provides a significant improvement over 
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the existing conditions. The proposed crossing structure will provide a more open crossing 
that spans bankfull width, thus improving wildlife passage while also not changing the 
hydrology of East Meadow River during low flow or flooding events. Please refer to 8.3 
Massachusetts River and Stream Crossing Standards for a summary of the proposed 
structures’ compliance with the Massachusetts Stream Crossing Standards.  
 

5.4 Erosion and Sedimentation Control 
Erosion and sedimentation controls will be installed and maintained where activities are proposed 
within 100 feet of wetland resource areas. The proposed erosion and sedimentation control 
measures will provide a limit of work barrier while also preventing sediments and suspended 
solids from migrating into or towards downgradient wetland resource areas. 
 
Erosion controls shall consist of compost filter tubes and silt fences.  No hay bales shall be used 
at any time on this project.  The erosion and sedimentation control measures will be constructed 
in accordance with the Massachusetts Erosion and Sediment Control Guidelines for Urban and 
Suburban areas, March 1997 and the USDA SCS’s Erosion and Sediment control in the Site 
Development, Massachusetts Conservation Guide, September – 1983. Best management 
practices for erosion and sedimentation control will be adhered to for all phases of construction 
to minimize potential impacts to wetland resource areas and wildlife habitat.   
 
The contractor will be responsible for obtaining the National Pollution Discharge Elimination 
System (NPDES) Construction General Permit. A Stormwater Pollution Prevention Plan (SWPPP) 
will be submitted prior to any land disturbance. 
 

6.0 Stormwater 
 
The Project is subject to the Massachusetts Stormwater Standards which are incorporated into 
the Wetlands Protection Regulations, 310 CMR 10.05 (6)(b) and defined at 310 CMR 10.05 (6)(k) 
through (q). The proposed improvements along Brandy Brow Road include upgrades to the 
existing transportation infrastructure and therefore can be classified as a redevelopment project 
which is defined as the maintenance and improvement of existing roadways, including widening 
less than a single lane, adding shoulders, correcting substandard intersections, improving existing 
drainage, and repaving. The project will result in a net reduction in impervious area by 944 square 
feet by narrowing the Brandy Brow Road travel way over the East Meadow River from 
approximately 20 feet to 6 feet. 

The Project has been designed to meet the stormwater standards to the maximum extent 
practicable. A Stormwater Checklist and Report have been completed and submitted with this 
NOI, as required. 
 

7.0 Alternatives Analysis 
 
7.1 Alternative 1 
Alternative 1 consisted of: precast concrete arch units (Not Skewed), precast or cast-in-place 
concrete headwalls (approximately 2 feet tall), U-Shaped modular or cast-in-place concrete 
cantilever wingwalls, cast-in-place concrete rafted footings on micro-piles (piles added later in 
concept development), 29 foot 6 inch exposed clear span having a 7-foot vertical clearance to the 
intrados, and embankment armoring (added later in concept development). 
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Alternative 1 is based on an average downstream full bank width of 23.5 feet and a corresponding 
minimum DER channel width goal of 1.2 x full bank width = 28.2 feet. The clear span of 29 feet 6 
inches is the result of selecting a widely available off-the-shelf precast arch unit that vertically fits 
the site. A 7-foot vertical clearance to the arch intrados was achieved which satisfies DER’s 
minimum 6-foot height requirement. Hydraulic analysis of this arch alternative resulted in a 
significantly undersized opening that overtopped during a 100-year flood event. Alternative 1 was 
determined to be inadequate and removed from further consideration. 

7.2 Alternative 2 (Selected) 
Alternative 2 consists of; precast concrete 3-sided rigid frame units (skewed), flared cast-in-place 
concrete cantilever walls, cast-in-place spread footings, a 34-foot clear span and approximate 
7.66 foot vertical clearance, and riprap scour protection below natural streambed. 
 
Alternative 2 provides a larger opening to avoid overtopping during the100-year flood event. A 3-
sided frame was selected as it provides a significantly more efficient opening relative to an arch. 
The clear span was increased to 34 feet, and the vertical clearance was increased to 7.66 feet 
which satisfies DER’s minimum 6-foot height requirement and nearly achieves DER’s optimum 8-
foot height goal. Headwalls were omitted for this alternative as a result of increasing the vertical 
opening. The frame units are skewed to match the channel to better accommodate the significant 
flood volumes reflected in the H&H analysis. Alternative 2 was selected. 
 
7.3  Off Site Alternative 
There are no feasible off-site alternatives that would be less environmentally impactful than the 
proposed improvements. Any new culvert construction intended to bypass Brandy Brow Road 
Culvert over East Meadow River would have major impacts on private property, environmentally 
sensitive areas, and safety concerns that would significantly outweigh any potential benefits. 
 
7.4 No Build Alternative 
The No Build Alternative would result in the existing culvert remaining deficient and would provide 
no improvements to the existing culvert or transportation infrastructure. The No Build Alternative 
was not considered. 
 

8.0 Regulatory Compliance 
 
8.1 General Performance Standards 
The project will meet the General Performance Standards at 310 CMR 10.54(4), 10.56(4)(a), 
10.57(4)(a), and 10.58(4) for the portions of the project that do not qualify as Limited Projects. 
 
8.2-1 10.54(4) General Performance Standards for Bank 
 
(a) Where the presumption set forth in 310 CMR 10.54(3) is not overcome, any proposed work 
on a Bank shall not impair the following: 
1. the physical stability of the Bank; 
2. the water carrying capacity of the existing channel within the Bank; 
3. ground water and surface water quality; 
4. the capacity of the Bank to provide breeding habitat, escape cover and food for fisheries; 
5. the capacity of the Bank to provide important wildlife habitat functions.  A project or 

projects on a single lot, for which Notice(s) of Intent is filed on or after November 1, 1987, 
that (cumulatively) alter(s) up to 10% or 50 feet (whichever is less) of the length of the 
bank found to be significant to the protection of wildlife habitat, shall not be deemed to 
impair its capacity to provide important wildlife habitat functions.  In the case of a bank of 
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a river or an intermittent stream, the impact shall be measured on each side of the stream 
or river.  Additional alterations beyond the above threshold may be permitted if they will 
have no adverse effects on wildlife habitat, as determined by procedures contained in 310 
CMR 10.60. 

6. Work on a stream crossing shall be presumed to meet the performance standard set forth 
in 310 CMR 10.54(4)(a) provided the work is performed in compliance with the 
Massachusetts Stream Crossing Standards by consisting of a span or embedded culvert 
in which, at a minimum, the bottom of a span structure or the upper surface of an 
embedded culvert is above the elevation of the top of the bank, and the structure spans 
the channel width by a minimum of 1.2 times the bankfull width. This presumption is 
rebuttable and may be overcome by the submittal of credible evidence from a competent 
source. Notwithstanding the requirement of 310 CMR 10.54(4)(a)5., the impact on bank 
caused by the installation of a stream crossing is exempt from the requirement to perform 
a habitat evaluation in accordance with the procedures contained in 310 CMR 10.60. 

 
(b) Notwithstanding the provisions of 310 CMR 10.54(4)(a), structures may be permitted 
in or on a Bank when required to prevent flood damage to facilities, buildings and roads 
constructed prior to the effective date of 310 CMR 10.51 through 10.60 or constructed 
pursuant to a Notice of Intent filed prior to the effective date of 310 CMR 10.51 through 
10.60 (April 1, 1983), including the renovation or reconstruction (but not substantial 
enlargement) of such facilities, buildings and roads, provided that the following 
requirements are met: 
1. The proposed protective structure, renovation, or reconstruction is designed and 

constructed using best practical measures so as to minimize adverse effects on the 
characteristics and functions of the resource area; 

2. The applicant demonstrates that there is no reasonable method of protecting, 
renovating, or rebuilding the facility in question other than the one proposed. 

 
(c) Notwithstanding the provisions of 310 CMR 10.54(4)(a) or (b), no project may be 
permitted which will have any adverse effect on the specified habitat sites of Rare Species, 
as identified by procedures established under 310 CMR 10.59.  

 
The Project proposes the replacement of Brandy Brow Road Culvert that conveys flow from East 
Meadow River and meets the General Performance Standards for Bank at 310 CMR 10.54(4).  In 
accordance with 310 CMR 10.54(4)(a), the proposed improvements will not impair: 
 

1. the physical stability of the Bank; the construction of the proposed wingwalls and the stone 
scour apron will protect against erosion and scour on the slopes adjacent to the existing 
Banks, contributing to the stability of the Banks.  

2. the water carrying capacity within the Bank; the project will not result in any fill within the 
existing channel and changes to the channel’s width and depth are a direct result of 
channel widening and streambed restoration to meet the Massachusetts Stream Crossing 
Standards. The existing culvert is undersized and has restricted the channel width. Please 
see Attachment C for the Hydraulic Report which demonstrates a “No Rise” in elevations 
for the various modelled storm events. 

3. the groundwater and surface water quality; the project proposes to replace the existing 
culvert that spans East Meadow River. There are no existing storm drains within proximity 
of the culvert. The proposed culvert and approaches will utilize “country drainage.” The 
new culvert will include a 6-inch reveal at both curbs to direct runoff from draining directly 
to the river below. 
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4. the capacity of the Bank to provide breeding habitat, escape cover, and food for fisheries; 
the proposed East Meadow Brook culvert streambed will consist of native material 
approved by DER to ensure appropriate habitat for naturally occurring aquatic species. 
The structure will not result in any adverse effects on the Bank’s ability to support fisheries 
and wildlife habitat functions.  

5. the capacity of the Bank to provide important wildlife habitat functions; the project will 
temporarily alter 98 linear feet of Banks to East Meadow River and will not have any 
adverse effects on the Banks’ ability to provide important wildlife habitat functions.  

6. compliance with the Massachusetts Stream Crossing Standards; the project proposes to 
replace the Brandy Brow Road culvert over East Meadow River. The project is in 
compliance with the Massachusetts Stream Crossing Standards as demonstrated in 
Section 8.3 

 
310 CMR 10.54(4)(b) is not applicable as none of the improvements proposed along Brandy Brow 
Road are related to the construction of structures intended to prevent flood damage to facilities, 
buildings, or roads constructed prior to the effective date.  
 
All of the proposed work within the project limits is located within NHESP Priority Habitat (PH 
2148). On December 11, 2025, MassWildlife determined that the Project, as currently proposed, 
will not adversely affect the actual Resource Area Habitat of state-protected rare wildlife species 
and that the Project meets the state-listed species performance standards for the issuance of an 
Order of Conditions. There are no NHESP Certified or potential vernal pools within the project 
limits. The project anticipates compliance with 310 CMR 10.54(4)(c). 
 
The proposed work complies with all of the applicable performance standards for Bank at 310 
CMR 10.54.  
 
8.2-2 10.55(4) General Performance Standards for Bordering Vegetated Wetlands 
 
(a)   Where the presumption set forth in 310 CMR 10.55(3) is not overcome, any proposed work 
in a Bordering Vegetated Wetland shall not destroy or otherwise impair any portion of said area. 
 
(b)   Notwithstanding the provisions of 310 CMR 10.55(4)(a), the issuing authority may issue an 
Order of Conditions permitting work which results in the loss of up to 5000 square feet of Bordering 
Vegetated Wetland when said area is replaced in accordance with the following general 
conditions and any additional, specific conditions the issuing authority deems necessary to ensure 
that the replacement area will function in a manner similar to the area that will be lost: 

1. the surface of the replacement area to be created ("the replacement area") shall be equal 
to that of the area that will be lost ("the lost area"); 

2. the ground water and surface elevation of the replacement area shall be approximately 
equal to that of the lost area; 

3. The overall horizontal configuration and location of the replacement area with respect to 
the bank shall be similar to that of the lost area; 

4. the replacement area shall have an unrestricted hydraulic connection to the same water 
body or waterway associated with the lost area; 

5. the replacement area shall be located within the same general area of the water body or 
reach of the waterway as the lost area; 

6. at least 75% of the surface of the replacement area shall be reestablished with indigenous 
wetland plant species within two growing seasons, and prior to said vegetative 
reestablishment any exposed soil in the replacement area shall be temporarily stabilized 
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to prevent erosion in accordance with standard U.S. Soil Conservation Service methods; 
and 

7. the replacement area shall be provided in a manner which is consistent with all other 
General Performance Standards for each resource area in Part III of 310 CMR 10.00. In 
the exercise of this discretion, the issuing authority shall consider the magnitude of the 
alteration and the significance of the project site to the interests identified in M.G.L. c. 131, 
§ 40, the extent to which adverse impacts can be avoided, the extent to which adverse 
impacts are minimized, and the extent to which mitigation measures, including replication 
or restoration, are provided to contribute to the protection of the interests identified in 
M.G.L. c. 131, § 40. 

 
(c)   Notwithstanding the provisions of 310 CMR 10.55(4)(a), the issuing authority may issue 
an Order of Conditions permitting work which results in the loss of a portion of Bordering 
Vegetated Wetland when; 

1. said portion has a surface area less than 500 square feet; 
2. said portion extends in a distinct linear configuration ("finger-like") into adjacent uplands; 

and 
3. in the judgment of the issuing authority it is not reasonable to scale down, redesign 
or otherwise change the proposed work so that it could be completed without loss of said 
wetland. 
 

(d)   Notwithstanding the provisions of 310 CMR 10.55(4)(a),(b) and (c), no project may be 
permitted which will have any adverse effect on specified habitat sites of rare vertebrate or 
invertebrate species, as identified by procedures established under 310 CMR 10.59. 
 
(e)   Any proposed work shall not destroy or otherwise impair any portion of a Bordering Vegetated 
Wetland that is within an Area of Critical Environmental Concern designated by the Secretary of 
Energy and Environmental Affairs under M.G.L. c. 21A, § 2(7) and 301 CMR 12.00:  Areas of 
Critical Environmental Concern.   310 CMR 10.55(4)(e): 

1. supersedes the provisions of 310 CMR 10.55(4)(b) and (c); 
2. shall not apply if the presumption set forth at 310 CMR 10.55(3) is overcome; 
3. shall not apply to work proposed under 310 CMR 10.53(3)(l); and 
4. shall not apply to maintenance of stormwater detention, retention, or sedimentation 

ponds, or to maintenance of stormwater energy dissipating structures, that have been 
constructed in accordance with a valid order of conditions. 

 
The project results in 30 square feet of total alteration within BVW. The project does not propose 
permanent impacts to BVW, resulting in no “lost area.” The project has been adjusted to avoid 
BVW alteration where practicable and feasible. In order to adequately restore the streambed and 
stream banks, a portion of BVW is proposed to be graded and temporarily impacted. The project 
proposes to adequately restore temporarily impacted areas with a native wetland seed mix. 
 
8.2-3 10.56(4)(a) General Performance Standards for Land Under Water Bodies and 
Waterways (LUWW) 
 
(a) Where the presumption set forth in 310 CMR 10.56(3) is not overcome, any proposed 
work within Land under Water Bodies and Waterways shall not impair the following: 
1. The water carrying capacity within the defined channel, which is provided by said land in 

conjunction with the banks; 
2. Ground and surface water quality; 
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3. The capacity of said land to provide breeding habitat, escape cover and food for fisheries; 
and 

4. The capacity of said land to provide important wildlife habitat functions.  A project or 
projects on a single lot, for which Notice(s) of intent is filed on or after November 1, 1987, 
that (cumulatively) alter(s) up to 10% or 5,000 square feet (whichever is less) of land in 
this resource area found to be significant to the protection of wildlife habitat, shall not be 
deemed to impair its capacity to provide important wildlife habitat functions.  Additional 
alterations beyond the above threshold may be permitted if they will have no adverse 
effects on wildlife habitat, as determined by procedures established under 310 CMR 
10.60. 

5. Work on a stream crossing shall be presumed to meet the performance standard set forth 
in 310 CMR 10.56(4)(a) provided the work is performed in compliance with the 
Massachusetts Stream Crossing Standards by consisting of a span or embedded culvert 
in which, at a minimum, the bottom of a span structure or the upper surface of an 
embedded culvert is above the elevation of the top of the bank, and the structure spans 
the channel width by a minimum of 1.2 times the bankfull width. This presumption is 
rebuttable and may be overcome by the submittal of credible evidence from a competent 
source.  Notwithstanding the requirements of 310 CMR 10.56(4)(a)4., the impact on Land 
under Water Bodies and Waterways caused by the installation of a stream crossing is 
exempt from the requirement to perform a habitat evaluation in accordance with the 
procedures established under 310 CMR 10.60. 

 
Work within LUWW will meet the performance standards at 310 CMR 10.56(4) as work will not 
impair the water carrying capacity within the defined channels, impair ground or surface water 
quality, or permanently exceed thresholds for wildlife habitat impairment at the proposed East 
Meadow River stream crossing replacement. 
 
8.2-4 10.57(4)(a) General Performance Standards for Bordering Land Subject to 
Flooding 
 

(1) Compensatory Flood Storage shall be provided for all flood storage volume that will be 
lost as the result of a proposed project within Bordering Land Subject to Flooding, when 
in the judgment of the issuing authority said loss will cause an increase or will contribute 
incrementally to an increase in the horizontal extent and level of flood waters during peak 
flows. Compensatory storage shall mean a volume not previously used for flood storage 
and shall be incrementally equal to the theoretical volume of flood water at each elevation, 
up to and including the 100-year flood elevation, which would be displaced by the 
proposed project. Such compensatory volume shall have an unrestricted hydraulic 
connection to the same waterway or water body. Further, with respect to waterways, such 
compensatory volume shall be provided within the same reach of the river, stream, or 
creek.  

 
The Project proposes cut and fill volumes below Base Flood Elevation. The project will not result 
in any loss of flood storage resulting in a change in the horizontal extents or level of flood waters 
during peak flows and as such no compensatory flood storage is required or proposed. The 
compensatory flood storage calculations are included as Figure 6. 

(2) Work within Bordering Land Subject to Flooding, including that work required to provide 
the above specified compensatory storage, shall not restrict flows so as to cause an 
increase in flood stage or velocity.  
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The proposed work within BLSF is temporary in nature or proposes the redevelopment of existing 
roadway infrastructure and will not result in any restriction of flow so as to cause an increase in 
flood storage or velocity. The project proposes to demolish the existing culvert that restricts the 
flow of East Meadow River and replace the culvert with one that meets the Massachusetts Stream 
Crossing Standards. 
 

(3) Work in those portions of bordering lands subject to flooding found to be significant to 
the protection of wildlife habitat shall not impair its capacity to provide important wildlife 
habitat functions. Except for work which would adversely affect vernal pool habitat, a 
project or projects on a single lot, for which Notice(s) of Intent is filed on or after November 
1, 1987, that (cumulatively) alter(s) up to 10% or 5,000 square feet (whichever is less) of 
land in this resource area found to be significant to the protection of wildlife habitat, shall 
not be deemed to impair its capacity to provide important wildlife habitat functions. 
Additional alterations beyond the above threshold, or altering vernal pool habitat, may be 
permitted if they will have no adverse effects on wildlife habitat, as determined by 
procedures contained in 310 CMR 10.60.  

 
The BLSF within the project limits at Brandy Brow Road is previously developed / degraded by 
the existing roadway infrastructure. This area of BLSF is significant to the protection of wildlife 
habitat. The proposed improvements within BLSF will not impair, and instead enhance, the area’s 
ability to provide wildlife habitat functions via streambed restoration by meeting the 
Massachusetts Stream Crossing Standards.  
 
8.2-5 10.58(4) General Performance Standards for Riverfront Area 
 

(a) Protection of Other Resource Areas. The work shall meet the performance standards 
for all other resource areas within the riverfront area, as identified in 310 CMR 10.30 
(Coastal Bank), 10.32 (Salt Marsh), 10.55 (Bordering Vegetated Wetland), and 10.57 
(Land Subject to Flooding). When work in the riverfront area is also within the buffer 
zone to another resource area, the performance standards for the riverfront area shall 
contribute to the protection of the interests of M.G.L. c. 131, § 40 in lieu of any 
additional requirements that might otherwise be imposed on work in the buffer zone 
within the riverfront area. 

 
The project proposes work that will result in the alteration of other jurisdictional wetland resource 
areas, specifically LUWW, BVW, Bank, and BLSF, however, the project complies with the General 
Performance Standards for these resource areas and therefore complies with 10.58(4)(a). 
 

(b) Protection of Rare Species. No project may be permitted within the Riverfront Area 
which will have any adverse effect on specified habitat sites of rare wetland or upland, 
vertebrate or invertebrate species, as identified by the procedures established under 
310 CMR 10.59 or 10.37, or which will have any adverse effect on vernal pool habitat 
certified prior to the filing of the Notice of Intent.  

 
All of the proposed work within the project limits is located within NHESP Priority Habitat (PH 
2148). On December 11, 2025, MassWildlife determined that the Project, as currently proposed, 
will not adversely affect the actual Resource Area Habitat of state-protected rare wildlife species 
and that the Project meets the state-listed species performance standards for the issuance of an 
Order of Conditions. There are no NHESP Certified or potential vernal pools within the project 
limits. The project complies with 10.58(4)(b). 
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(c) Practicable and Substantially Equivalent Economic Alternatives. There must be no 
practicable and substantially equivalent economic alternative to the proposed project 
with less adverse effects on the interests identified in M.G.L. c. 131 § 40. 

 
There are no practicable and sustainable equivalent economic alternatives to the proposed 
project that would have less adverse effects on the interests identified in M.G.L. c. 131 § 40. 
Please refer to Appendix C for the Riverfront Area Alternatives Analysis. 
 

(d) No Significant Adverse Effect. The work, including proposed mitigation measures, 
must have no significant adverse impact on the riverfront area to protect the interests 
identified in M.G.L. c. 131, § 40. 

 
The project will result in permanent alteration of undeveloped / undisturbed 200-foot Riverfront 
Area totaling 3,870 square feet (1,436 square feet permanent, or 17.6% of total permanent new 
alteration within 8,138 square feet of 200-foot RA). The project does not anticipate significant 
adverse effects to the 200-foot RA. 
 
8.3 Massachusetts River and Stream Crossing Standards 
 
As described in 5.3.2 Stream Crossing Replacement, the project proposes to replace the 
existing culvert that conveys East Meadow River beneath Brandy Brow Road with a new precast, 
3-sided open bottom, concrete culvert.  The clear span was increased to 34 feet and the vertical 
clearance was increased to 7.66 feet which nearly achieves DER’s optimum 8-foot height goal. 
Headwalls were omitted for this alternative as a result of increasing the vertical opening. The 
frame units are skewed to match the channel to better accommodate the significant flood volumes 
reflected in the H&H analysis. Within the culvert, the streambed will be embedded with a base of 
modified rock fill and gravel filled voids and topped with an additional 1-foot of DER approved 
pebbles and/or a native streambed material. The proposed crossing structure meets the 
Massachusetts Stream Crossing Standards and provides an improvement over the existing 
conditions. Dewatering measures and turbidity controls will be implemented during the removal 
of the existing culvert and installation of the new culvert to ensure there are no increases in total 
suspended solids or turbidity during construction. A summary of the existing and proposed 
structures’ compliance with the Massachusetts Stream Crossing Standards is provided below.  
 
Standard 1 – Type of Crossing: Spans (bridges, 3-sided box culverts, open-bottom culverts or 
arches) are strongly preferred.  
 
Existing Structure: The existing culvert consists of a single span concrete deck with encased steel 
stringers. The culvert has an 8-foot clear span with each wall varying in width and a vertical 
clearance of 6.33 feet. The abutments consist of stacked field stones. The upstream ends of both 
abutments have been reconstructed with cast-in-place concrete. The northeast and northwest 
wingwalls consist of mortared cut granite blocks. The southeast and southwest wingwalls are 
reinforced concrete. The southwest wingwall has a mortared cut granite block retaining wall that 
extends 3 feet. The existing culvert does not meet Standard 1.  

Proposed Structure: The proposed structure is an open bottom, 3-sided, concrete box culvert 
which will be embedded with a natural streambed material. The proposed structure provides an 
improvement over the existing conditions. The proposed structure meets Standard 1. 
 
Standard 2 – Embedment: All culverts should be embedded (sunk into stream) a minimum of 2 
feet, and round pipe culverts at least 25%. If pipe culverts cannot be embedded this deep, then 
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they should not be used. When embedment materials include elements > 15 inches in diameter, 
embedment depths should be at least twice the D84 (particle width larger than 84% of particles) of 
particles of the embedment materials.  
 
Existing Structure: The existing culvert is embedded to a depth less than 1-foot. The existing 
structure does not meet Standard 2.  
 
Proposed Structure: The proposed structure will be embedded to a depth of 5 feet below the 
existing bottom of streambed elevation; 4 feet modified rock fill with gravel filled voids, topped 
with a minimum 1-foot of natural streambed material. The proposed structure meets Standard 
2.  
 
Standard 3 – Crossing Span: Spans channel width (a minimum of 1.2 times the bankfull width 
of the stream).  
 
Existing Structure: Within the vicinity of the existing crossing structure, East Meadow River has 
an average bankfull width of approximately 23.47 feet. A structure spanning the channel a 
minimum of 1.2 times bankfull width would have a width of 28.1 feet. The existing structure has 
an open span of 8 feet. The existing culvert does not span the channel 1.2 times bankfull width, 
therefore the existing culvert does not meet Standard 3.  
 
Proposed Structure: The proposed crossing structure has an open span of 34 feet. The proposed 
structure spans the channel greater than 1.2 times bankfull width and provides an improvement 
over the existing conditions. The proposed structure meets Standard 3.  
 
Standard 4 – Openness: Openness ratio (cross-sectional area / crossing length) of at least 0.82 
feet (0.25 meters). The crossing should be wide and high relative to its length.  
 
Existing Structure: The existing structure has a cross-sectional area of 50.64 square feet. The 
existing structure is 36 feet long. The existing structure has an openness ratio of 1.4 and meets 
Standard 4.  
 

Openness Ratio = (cross-sectional area / crossing length) 
Openness Ratio = (8 x 6.33) / 36 
Openness Ratio = (50.64) / 36 

Openness Ratio = 1.40 
 
Proposed Structure: The proposed structure has a cross-sectional area of 260.44 square feet and 
a crossing length of 8 feet. The openness ratio of the proposed structure is 32.55, well above the 
minimum openness ration of 0.82. The proposed structure meets Standard 4. 
 

Openness Ratio = (cross-sectional area / crossing length) 
Openness Ratio = (34 x 7.66) / 8 
Openness Ratio = (260.44) / 8 

Openness Ratio = 32.55 
 
Standard 5 – Substrate: Natural bottom substrate should be used within the crossing, and it 
should match the upstream and downstream substrates. The substrate and design should resist 
displacement during floods and maintain an appropriate bottom during normal flows.  
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Existing Structure: The existing structure is embedded into the streambed, but it is unclear 
whether substrate formed over time or whether the culvert was embedded with natural streambed 
material intentionally. The existing structure appears to meet Standard 5. 
 
Proposed Structure: The proposed structure will be embedded into the streambed with a minimum 
1-foot of natural streambed material on top of 4 feet of modified rock fill and gravel filled voids. 
The project proposes to remove natural streambed materials within the project limits to regrade 
the stream channel and replace it during the streambed restoration process. Natural streambed 
material will tie into the existing upstream and downstream substrates, be constructed with 
appropriate bottom forms, and resist displacement during floods. The proposed structure meets 
Standard 5. 
 
Standard 6 – Water Depth and Velocity: Water depths and velocities are comparable to those 
found in the natural channel at a variety of flows.  
 
Existing Structure: In the existing condition, a well-established beaver dam exists at the outlet of 
Neal Pond. The upstream portion of East Meadow River between the culvert and the beaver dam 
is a lagoon (pool) with a significantly wider channel width compared with the downstream channel. 
A stone boulder check dam is located approximately 12 feet upstream of the culvert. 
 
Proposed Structure: A hydraulic analysis has been conducted to ensure that water surface 
elevations, channel depths, and flow velocities will not significantly deviate from those found in 
the existing conditions. The beaver dam and established lagoon will not be altered as part of this 
project. The proposed structure meets Standard 6.  
 

9.0 Conclusion 
 
The proposed Brandy Brow Road Culvert Replacement Project crossing East Meadow River in 
Haverhill, Massachusetts has been designed to avoid work within and alteration of jurisdictional 
wetland resource areas where possible. Where impacts are unavoidable, they have been 
minimized and appropriately mitigated. The proposed mitigation measures allow the project to 
comply with the Performance Standards outlined in the Wetlands Protection Act. The applicant 
respectfully requests that the Haverhill Conservation Commission find the proposed 
improvements and mitigation measures described in this NOI adequately protective of the 
interests identified within the WPA and issue an Order of Conditions approving the work described 
in this NOI and shown on the accompanying plans. 
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THESE PLANS ARE SUPPLEMENTED BY THE LATEST EDITIONS OF THE FOLLOWING PUBLICATIONS,
AS IDENTIFIED IN THE CONTRACT SPECIAL PROVISIONS: THE MASSDOT CONSTRUCTION STANDARD
DETAILS, THE MASSDOT STANDARD DRAWINGS FOR SIGNS AND SUPPORTS, THE MASSDOT
STANDARD DRAWINGS FOR TRAFFIC SIGNALS AND HIGHWAY LIGHTING, THE MASSDOT OVERHEAD
SIGNAL STRUCTURE AND FOUNDATION STANDARD DRAWINGS, THE MASSDOT TRAFFIC
MANAGEMENT PLANS AND DETAIL DRAWINGS, AND THE ANSI AMERICAN STANDARD FOR NURSERY
STOCK.

LENGTH OF PROJECT = 114.00 FEET = 0.022 MILES

181 Ballardvale Street, Suite 202
Wilmington, MA 01887

GPINET.COM978.570.2999
Greenman-Pedersen, Inc.

Construction Inspection

Engineering
Design
Planning

INDEX
SHEET NO. DESCRIPTION

1 TITLE SHEET & INDEX
2 LEGEND & ABBREVIATIONS
3 TYPICAL SECTIONS
4 CONSTRUCTION PLAN
5 CONSTRUCTION PROFILE
6 GRADING PLAN

7 - 8 CONSTRUCTION DETAILS
9 - 17 BRIDGE PLANS

18 - 20 CROSS SECTIONS

MELINDA E. BARRETT, MAYOR

KAITLIN M. WRIGHT, CITY CLERK

CITY COUNCIL
THOMAS J. SULLIVAN, PRESIDENT

HIGHWAY & PARKS
MICHAEL ARPINO, HIGHWAY SUPERINTENDENT

ENGINEERING DEPARTMENT
JOHN H. PETTIS

DPW
ROBERT E. WARD, DPW DIRECTOR



PAVEMENT MARKINGS SYMBOLS
EXISTING PROPOSED DESCRIPTION

PAVEMENT ARROW - WHITE

LEGEND "ONLY" - WHITE

STOP LINE

CROSSWALK

SOLID WHITE LINE

SOLID YELLOW LINE

BROKEN WHITE LINE

BROKEN YELLOW LINE

DOTTED WHITE LINE

DOTTED YELLOW LINE

DOTTED WHITE LINE EXTENSION

DOTTED YELLOW LINE EXTENSION

DOUBLE WHITE LINE

DOUBLE YELLOW LINE

AADT ANNUAL AVERAGE DAILY TRAFFIC
ABAN ABANDON
ADJ ADJUST
APPROX. APPROXIMATE
A.C. ASPHALT CONCRETE
ACCM
PIPE

ASPHALT COATED CORRUGATED METAL
PIPE

BIT. BITUMINOUS
BC BOTTOM OF CURB
BD. BOUND
BL BASELINE
BLDG BUILDING
BM BENCHMARK
BO BY OTHERS
BOS BOTTOM OF SLOPE
BR. BRIDGE
CB CATCH BASIN
CBCI CATCH BASIN WITH CURB INLET
CC CEMENT CONCRETE
CCM CEMENT CONCRETE MASONRY
CEM CEMENT
CI CURB INLET
CIP CAST IRON PIPE
CLF CHAIN LINK FENCE
CL CENTERLINE
CMP CORRUGATED METAL PIPE
CSP CORRUGATED STEEL PIPE
CO. COUNTY
CONC CONCRETE
CONT CONTINUOUS
CONST CONSTRUCTION
CR GR CROWN GRADE
DHV DESIGN HOURLY VOLUME
DI DROP INLET
DIA DIAMETER
DIP DUCTILE IRON PIPE

DW STEADY DON'T WALK - PORTLAND
ORANGE

DWY DRIVEWAY
ELEV (or
EL.) ELEVATION

EMB EMBANKMENT
EOP EDGE OF PAVEMENT
EXIST (or
EX) EXISTING

EXC EXCAVATION
F&C FRAME AND COVER
F&G FRAME AND GRATE
FDN. FOUNDATION
FLDSTN FIELDSTONE
GAR GARAGE
GD GROUND
GG GAS GATE
GI GUTTER INLET
GIP GALVANIZED IRON PIPE
GRAN GRANITE
GRAV GRAVEL
GRD GUARD
HDW HEADWALL
HMA HOT MIX ASPHALT
HOR HORIZONTAL
HYD HYDRANT
INV INVERT
JCT JUNCTION
L LENGTH OF CURVE
LB LEACH BASIN
LP LIGHT POLE
LT LEFT
MAX MAXIMUM
MB MAILBOX
MH MANHOLE
MHB MASSACHUSETTS HIGHWAY BOUND
MIN MINIMUM
NIC NOT IN CONTRACT
NO. NUMBER
PC POINT OF CURVATURE
PCC POINT OF COMPOUND CURVATURE
PCR PEDESTRIAN CURB RAMP
P.G.L. PROFILE GRADE LINE
PI POINT OF INTERSECTION
POC POINT ON CURVE
POT POINT ON TANGENT
PRC POINT OF REVERSE CURVATURE
PROJ PROJECT
PROP PROPOSED
PSB PLANTABLE SOIL BORROW
PT POINT OF TANGENCY
PVC POINT OF VERTICAL CURVATURE

PVCC POINT OF VERTICAL COMPOUND
CURVATURE

PVI POINT OF VERTICAL INTERSECTION

PVRC POINT OF VERTICAL REVERSE
CURVATURE

PVT POINT OF VERTICAL TANGENCY
PVMT PAVEMENT
PWW PAVED WATER WAY
R RADIUS OF CURVATURE
R&D REMOVE AND DISPOSE
RCP REINFORCED CONCRETE PIPE
RD ROAD
RDWY ROADWAY
REM REMOVE
RET RETAIN
RET
WALL RETAINING WALL

ROW RIGHT OF WAY
RR RAILROAD
R&R REMOVE AND RESET
R&S REMOVE AND STACK
RT RIGHT
SB STONE BOUND
SHLD SHOULDER
SMH SEWER MANHOLE
ST STREET
STA STATION
SSD STOPPING SIGHT DISTANCE
SHLO STATE HIGHWAY LAYOUT LINE
SW SIDEWALK

T TANGENT DISTANCE OF CURVE/TRUCK %

TAN TANGENT
TEMP TEMPORARY
TC TOP OF CURB
TOS TOP OF SLOPE
TYP TYPICAL
UP UTILITY POLE
VAR VARIES
VERT VERTICAL
VC VERTICAL CURVE
WG WATER GATE
WIP WROUGHT IRON PIPE
WM WATER METER/WATER MAIN
X-SECT CROSS SECTION

DBYL

DBWL

BWL

SWL

CW

ONLY
SL

DYLEx

DWLEx

DYL

BYL

DWL

SYL

1. TOPOGRAPHICAL INFORMATION WAS PROVIDED BY GREENMAN-PEDERSEN, INC., JANUARY 2024 (978-570-2999).
VERTICAL DATUM IS BASED ON NAVD88.  HORIZONTAL DATUM IS BASED ON MA. MAINLAND NAD83.

2. THE LOCATIONS OF EXISTING UNDERGROUND UTILITIES ARE SHOWN IN AN APPROXIMATE WAY ONLY AND HAVE NOT BEEN INDEPENDENTLY VERIFIED BY THE
OWNER OR ITS REPRESENTATIVE. THE CONTRACTOR SHALL DETERMINE THE EXACT LOCATION OF ALL EXISTING UTILITIES BEFORE COMMENCING WORK, AND
AGREES TO BE FULLY RESPONSIBLE FOR ANY AND ALL DAMAGES WHICH MIGHT BE OCCASIONED BY THE CONTRACTOR'S FAILURE TO LOCATE EXACTLY AND TO
PRESERVE ANY AND ALL UNDERGROUND UTILITIES. CALL "DIG-SAFE" 1-888-DIGSAFE (344-7233)  AT LEAST 72 HOURS BEFORE COMMENCING CONSTRUCTION.

3. WHERE AN EXISTING UNDERGROUND UTILITY IS FOUND TO CONFLICT WITH THE PROPOSED WORK, THE LOCATION, ELEVATION AND SIZE OF THE UTILITY SHALL BE
ACCURATELY DETERMINED WITHOUT DELAY BY THE CONTRACTOR, AND THE INFORMATION FURNISHED TO THE ENGINEER FOR RESOLUTION OF THE CONFLICT.

4. THE CONTRACTOR SHALL MAKE ALL ARRANGEMENTS FOR THE ALTERATION AND ADJUSTMENT OF GAS, ELECTRIC, TELEPHONE AND ANY OTHER PRIVATE
UTILITIES BY THE UTILITY COMPANIES.

5. AREAS OUTSIDE THE LIMITS OF PROPOSED WORK DISTURBED BY THE CONTRACTOR'S OPERATIONS SHALL BE RESTORED BY THE CONTRACTOR TO THEIR
ORIGINAL CONDITION AT THE CONTRACTOR'S EXPENSE.

6. THE TERM "PROPOSED" (PROP.) MEANS WORK TO BE CONSTRUCTED USING NEW MATERIALS, OR, WHERE APPLICABLE, RE-USING EXISTING MATERIALS IDENTIFIED
AS "REMOVE & RESET" (R&R).

7. ALL EXISTING SIGNS WITHIN THE PROJECT LIMITS SHALL BE RETAINED UNLESS NOTED OTHERWISE.

8. ALL PROPOSED PAVEMENT MARKINGS SHALL BE THERMOPLASTIC.

9. ALL EXISTING CITY LOCATION LINES HAVE BEEN ESTABLISHED BY CADASTRAL SURVEY AND FOUND MONUMENTATION.  PRIVATE PROPERTY LINES HAVE BEEN
ESTABLISHED FROM AVAILABLE INFORMATION AND THEIR EXACT LOCATIONS ARE NOT GUARANTEED.

10. ALL TRANSVERSE JOINTS, AND ALL LONGITUDINAL JOINTS BETWEEN NEW SURFACE PAVEMENT AND EXISTING SURFACE PAVEMENT TO REMAIN SHALL BE COATED
WITH A HOT POURED RUBBERIZED ASPHALT ADHESIVE MEETING THE REQUIREMENTS OF ITEM 453.

11. ALL DISTURBED AREAS NOT DESIGNATED TO BE PAVED SHALL HAVE LOAM BORROW PLACED AND SEEDED. THE LOAM BORROW SHALL HAVE A MINIMUM DEPTH
OF 4 INCHES AND SHALL BE PLACED FLUSH WITH THE TOP OF THE ADJACENT CURB, EDGING, BERM OR PAVEMENT SURFACE.

12. THE LIMIT OF WORK AREA SHALL BE THE STREET RIGHT OF WAY UNLESS SHOWN OTHERWISE.

13. PRIOR TO THE START OF ANY NEW UTILITY WORK, ALL ELEVATIONS OF EXISTING UTILITIES IN THOSE AREAS ARE TO BE VERIFIED. THE ENGINEER IS TO BE
NOTIFIED IMMEDIATELY SHOULD ANY DISCREPANCIES OCCUR.

14. ALL CASTINGS SHALL BE SET FLUSH WITH FINISHED GRADE.

15. ALL PUBLICLY OWNED GATE BOXES, SERVICE BOXES, MANHOLE FRAMES AND COVERS SHALL BE ADJUSTED TO GRADE BY THE CONTRACTOR.

16. ALL NEW SIDEWALK AND DRIVEWAY GRADES SHALL MATCH EXISTING GRADES AT BACK OF SIDEWALK LINE UNLESS SHOWN OTHERWISE ON THE PLANS AND
CROSS SECTIONS.

17. THE CONTRACTOR SHALL TAKE EVERY PRECAUTION TO PROTECT ALL EXISTING TREES AND ROOTS THAT ARE NOT DESIGNATED FOR REMOVAL.

18. CONTRACTOR TO CONTACT ENGINEER PRIOR TO INSTALLATION OF BOUNDS FOR FINAL LOCATIONS.

19. DRAINAGE ELEVATIONS ARE PROVIDED FOR DESIGN PURPOSES ONLY.  THE CONTRACTOR SHALL VERIFY BY TEST PIT, THE LOCATIONS OF EXISTING UTILITIES
WHICH MAY CONFLICT WITH THE PROPOSED DRAINAGE DESIGN.  ANY FIELD ADJUSTMENTS REQUIRED WILL BE MADE AS APPROVED OR DIRECTED BY THE
ENGINEER.  ONLY AFTER THE CONTRACTOR VERIFIES ELEVATIONS FOR THE CONSTRUCTABILITY OF THE DRAINAGE SYSTEM SHALL ANY STRUCTURES BE
ORDERED.  ANY FIELD ADJUSTMENTS TO LINE & GRADE UP TO A DEPTH OF 5’  SHALL BE INCLUDED IN THE COST OF THE PIPE.  PIPE EXCAVATION GREATER THAN 5’
WILL BE PAID UNDER CLASS B TRENCH EXCAVATION.

GENERAL NOTES

GENERAL ABBREVIATIONS

GENERAL SYMBOLS
EXISTING PROPOSED DESCRIPTION

JERSEY BARRIER
CATCH BASIN
CATCH BASIN CURB INLET
FLAG POLE
GAS PUMP
MAIL BOX
POST SQUARE
POST CIRCULAR
WELL
ELECTRIC HANDHOLE
FENCE GATE POST
GAS GATE
BORING HOLE
MONITORING WELL
TEST PIT
HYDRANT
LIGHT POLE
COUNTY BOUND
GPS POINT
CABLE MANHOLE
DRAINAGE MANHOLE
ELECTRIC  MANHOLE
GAS  MANHOLE
MISC  MANHOLE
SEWER  MANHOLE
TELEPHONE  MANHOLE
WATER  MANHOLE
MASSACHUSETTS HIGHWAY BOUND
MONUMENT
STONE BOUND
TOWN OR CITY BOUND
TRAVERSE OR TRIANGULATION STATION
TROLLEY POLE OR GUY POLE
TRANSMISSION POLE
UTILITY POLE W/ FIREBOX
UTILITY POLE WITH DOUBLE LIGHT
UTILITY POLE W / 1 LIGHT
UTILITY POLE
BUSH
TREE
STUMP
SWAMP / MARSH
WATER GATE
PARKING METER
OVERHEAD CABLE/WIRE
CURBING
CONTOURS (ON-THE-GROUND SURVEY DATA)
CONTOURS (PHOTOGRAMMETRIC DATA)
UNDERGROUND DRAIN PIPE   (DOUBLE LINE 24 INCH AND OVER)
UNDERGROUND ELECTRIC DUCT   (DOUBLE LINE 24 INCH AND OVER)
UNDERGROUND GAS MAIN   (DOUBLE LINE 24 INCH AND OVER)
UNDERGROUND SEWER MAIN   (DOUBLE LINE 24 INCH AND OVER)
UNDERGROUND TELEPHONE DUCT   (DOUBLE LINE 24 INCH AND OVER)
UNDERGROUND WATER MAIN   (DOUBLE LINE 24 INCH AND OVER)
BALANCED STONE WALL
GUARD RAIL - STEEL POSTS
GUARD RAIL - WOOD POSTS
CHAIN LINK OR METAL FENCE
WOOD FENCE
HAY BALES/SILT FENCE
TREE LINE
SAWCUT LINE
TOP OR BOTTOM OF SLOPE
LIMIT OF EDGE OF PAVEMENT OR COLD PLANE AND OVERLAY
BANK OF RIVER OR STREAM
BORDER OF WETLAND
100 FT WETLAND BUFFER
200 FT RIVERFRONT BUFFER
STATE HIGHWAY LAYOUT
TOWN OR CITY LAYOUT
COUNTY LAYOUT
RAILROAD SIDELINE
TOWN OR CITY BOUNDARY LINE
PROPERTY LINE OR APPROXIMATE PROPERTY LINE
EASEMENT

JB
CB

FP
GP
MB

WELL
EHH

GG
BHL #
MW #
TP #

MHB

TPL or GUY

UFB
UPDL
ULT
UPL

WG
PM

G G

N.T.S.

NHG GJH
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DWLEx AND DYLEx LINES TO BE 2' IN LENGTH WITH 6' GAP (TYP.)**

*

DWL AND DYL LINES TO BE 3' IN LENGTH WITH 9' GAP (TYP.)***
(IF WIDE LINE IS SPECIFIED, THE WIDTH SHALL BE 12")

BROKEN WHITE/YELLOW LINES TO BE 10' LINE SEGMENTS WITH 30'
GAPS (TYP.) (BYL ON SHARED USE PATH  TO BE 3' IN LENGTH WITH
9' GAP)



PGL &
CROWN
LINE

CONST. 

PAVEMENT NOTES

FULL DEPTH HMA SHARED USE PATH

SURFACE COURSE: 1.5" SUPERPAVE SURFACE COURSE - 9.5 (SSC-9.5) OVER
2.5" SUPERPAVE SURFACE COURSE - 12.5 (SSC-12.5) OVER

SUBBASE: 8" GRAVEL BORROW TYPE B (OR SUITABLE EXISTING MATERIAL)

HMA FOR MULTI-USE PEDESTRIAN PATH

SURFACE COURSE: 1.5" SUPERPAVE BRIDGE SURFACE COURSE - 9.5 (SSC-B-9.5) OVER

PROTECTIVE COURSE: VARIABLE DEPTH (1" MIN. ± - 3"  MAX. ±) SUPERPAVE BRIDGE PROTECTIVE 
COURSE - 9.5 (SPC-B-9.5)

GENERAL NOTES
1. ALL HMA SHALL BE IN ACCORDANCE WITH QUALITY ASSURANCE OF HMA AND

SUPERPAVE SPECIFICATIONS. ASPHALT EMULSION FOR TACK COAT RS-1H SHALL BE
APPLIED TO PAVEMENT LAYERS PRIOR TO PAVING FOR BONDED STRENGTH. HMA JOINT
ADHESIVE SHALL BE IN ACCORDANCE WITH SECTION 450.49 HOT MIX ASPHALT JOINTS.

2. SUITABLE EXCAVATED MATERIAL FROM WITHIN THE RIGHT-OF-WAY SHALL BE USED ON
SITE AS DIRECTED BY ENGINEER.

3. THE EXISTING BRANDY BROW ROAD CULVERT SPANNING EAST MEADOW RIVER
RESTRICTS ACCESS TO MOTOR VEHICLES. THE PROPOSED HMA MULTI-USE
PEDESTRIAN PATH WILL MAINTAIN RESTRICTED ACCESS TO MOTOR VEHICLES.
PROPOSED FOLD DOWN BOLLARDS MAY BE DISENGAGED BY EMERGENCY PERSONNEL
TO ALLOW TRAIL VEHICLE TRAVEL ACROSS THE CULVERT.

PROP. FULL DEPTH HMA
SHARED USE PATH (TYP.)

PROP. LOAM & SEED
(TYP.)

VARIABLE WIDTH
MULTI-USE PEDESTRIAN

PATH (MIN. 6.00')

TYPICAL SECTION - BRANDY BROW ROAD
STA. 100+00 TO STA. 100+39±
STA. 100+75± TO STA. 101+14

SCALE: 1"=4'

PGL

TYPICAL SECTION - BRANDY BROW ROAD
STA. 100+39± TO STA. 100+75±

SCALE: 1"=4'

6.00' MULTI-USE
PEDESTRIAN PATH

1.00%1.00%

VARIES VARIES

50.00' ROW

50.00' ROW

CONST. 

PROP. TIMBER BRIDGE
RAILING (TYP.)
(SEE BRIDGE PLANS)

PROP. PRECAST
CONC. FRAME

PROP. CONC. CURB (TYP.)
(SEE BRIDGE PLANS)

EXIST. GROUND EXIST. GROUND

2:1 (MAX.)

2:1 (MAX.)

EXIST. CHANNEL BED

PROP. CHANNEL BED

PROP. TIMBER RAIL FENCE
STA. 100+17 TO STA. 100+40
STA. 100+74 TO STA. 100+97

PROP. TIMBER RAIL FENCE
STA. 100+00 TO STA. 100+39
STA. 100+74 TO STA. 100+97

PROP. WINGWALL
(SEE BRIDGE PLANS)

PROP. RIPRAP (TYP.)
(SEE BRIDGE SHEET 8

FOR DETAILS & LIMITS)

PROP. HMA FOR MULTI-USE
PEDESTRIAN PATH

NHG/GBP GJH
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NEX-2300100.00

3 OF 20

CITY OF HAVERHILL
4 SUMMER STREET

HAVERHILL, MA 01830

0
HOR. SCALE IN FEET

VER. SCALE IN FEET

00

0

4 4 8

4 4 8



100 101
PC +73.76

PT +96.2599+00
102+00

BEGIN PROJECT
STA. 100+00.00

MEET EXISTING
N3126630.9880

E779429.0552

END PROJECT
STA. 101+14.00
MEET EXISTING
N3126605.2647
E779540.1151

RET. UPL

S76°57'33"E
203.75'S83°24'02"E

73.76' L1 L2
C1

BRANDY BROW ROAD CONSTRUCTION BASELINE DATA

NUMBER

L1

C1

L2

STARTING
STATION

99+00.00

99+73.76

99+96.25

NORTHING

3126644.145

3126635.668

3126631.835

EASTING

779329.982

779403.255

779425.398

CURVE DATA

R=200.00'  Δ 6°26'29"
L=22.48'   T=11.25'

LINE DATA

S83°24'02"E
73.76'

S76°57'33"E
203.75'

ENDING
STATION

99+73.76

99+96.25

102+00.00

NORTHING

3126635.668

3126631.835

3126585.859

EASTING

779403.255

779425.398

779623.897

CURB TIES
LEFT TIES RIGHT TIES

STATION OFFSET STATION OFFSET
100+00.00 EXIST. 100+00.00 EXIST.
100+34.43 3.00' 100+34.43 3.00'
100+38.78 3.00' 100+38.19 3.00'
100+74.87 3.00' 100+74.28 3.00'
100+80.11 3.00' 100+80.11 3.00'
101+14.00 EXIST. 101+14.00 EXIST.

PROP. CONST.  & PGL
L=22.48'

R=200.00'

(R&S)

PROP. RECONSTRUCTION OF
CULVERT H-12-021 (XXX)
(SEE BRIDGE PLANS)

R&S BOULDER
WITHIN LIMIT
OF WORK

(R&S)

(R&D)

PROP. FULL DEPTH HMA
SHARED USE PATH

PROP. SLOPE LIMIT
(TYP.)

PROP. SLOPE LIMIT (TYP.)

PROP. 4" LOAM & SEED
(TYP.)

(RET.)

PROP. SEDIMENT
CONTROL BARRIER (TYP.)

PROP. FULL DEPTH
HMA SHARED USE PATH

PROP. TIMBER RAIL FENCE (TYP.)
(SEE SHEET 8 FOR DETAILS)

PROP. SEDIMENT
CONTROL BARRIER (TYP.)

BRANDY BROW ROAD

EAST M
EADOW

RIVER

PROP. TREE LIMIT (TYP.)

PROP. TREE LIMIT
(TYP.)

PROP. CLEARING &
GRUBBING (TYP.)

PROP. 4" LOAM & SEED
(TYP.)

PROP. LIMIT OF
RIVER REGRADING

PROP. REGRADING
LIMIT OF CHANNEL

REM. STONE
CHECK-DAM

PROP. PERM. EASEMENT
(TYP.)

PROP. PERM. EASEMENT
(TYP.)

PROP. LOAM & SEED OVER SCOUR APRON STONE
SUCH THAT LOAM FILLS THE VOIDS AND IS AT OR
SLIGHTLY BELOW THE SURFACE OF THE STONES.

NOT ALL STONES WILL BE COMPLETELY COVERED.
(TYP.) (SEE BRIDGE SHEET 8 FOR DETAILS)

PROP. LOAM & SEED OVER SCOUR APRON STONE
SUCH THAT LOAM FILLS THE VOIDS AND IS AT OR
SLIGHTLY BELOW THE SURFACE OF THE STONES.
NOT ALL STONES WILL BE COMPLETELY COVERED.
(TYP.) (SEE BRIDGE SHEET 8 FOR DETAILS)

6.
0'

PROP BVW IMPACT
TEMP = 30 SF
PROP. LUWW IMPACT
TEMP. = 1,412 SF
PROP BANK IMPACT
PERM. = 98 LF

R&S PORTION OF WALL

PROP. EOP (TYP.)

N70°40'44"W
54.61'

N13°02'27"E
5.97'

S83°49'54"E
49.93'

(R&S)

PROP. CLEARING &
GRUBBING (TYP.)

PROP. FOLD DOWN
BOLLARD (TYP.)

NHG/GBP GJH
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CONSTRUCTION
PLAN

NEX-2300100.00
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CITY OF HAVERHILL
4 SUMMER STREET

HAVERHILL, MA 01830

FOR CONSTRUCTION PROFILE: SEE SHEET 5

WETLAND RESOURCE AREA LEGEND TOTAL IMPACTS ON SHEET

N / ALIMIT OF BORDERING VEGETATED WETLAND /
BANK TO PERENNIAL STREAM

LIMIT OF 100-FOOT BUFFER ZONE

TEMPORARY LAND UNDER WATER BODIES AND WATERWAYS IMPACT
(TO BE RESTORED IN PLACE)

PERMANENT LAND UNDER WATER BODIES AND WATERWAYS IMPACT

N / A

TEMPORARY BORDERING VEGETATED WETLAND IMPACT
(TO BE RESTORED IN PLACE)

PERMANENT BORDERING VEGETATED WETLAND IMPACT

TEMPORARY BANK TO INTERMITTENT/PERENNIAL STREAM IMPACT
(TO BE RESTORED IN PLACE)

PERMANENT BANK TO INTERMITTENT/PERENNIAL STREAM IMPACT

WETLAND REPLICATION AREA

N / A

LIMIT OF 25-FOOT NO BUILD / NO DISTURBANCE ZONE (MUNICIPAL)

N / A

LIMIT OF 50-FOOT NO BUILD ZONE (MUNICIPAL)

N / A

N / A

30 SF

98 LF

N / A

0 LF

1,412 SF

N / A

LIMIT OF 200-FOOT RIVERFRONT AREA



NAVD 88
BASE ELEV
50.00

BRANDY BROW ROAD

60
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100

50
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70
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90

100

-0.39%

0.50%

GRADE BREAK STA = 100+00.00
ELEV =  69.96

G
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EA
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= 

10
1+

14
.0

0

EL
EV

 =
  7

0.
32

PVI STA = 100+24.00
PVI ELEV = 69.87

A.D. = 0.89%
K = 44.81

40' VC

PV
C

: 1
00

+0
4

EL
EV

: 6
9.

95

PV
T:

 1
00

+4
4

EL
EV

: 6
9.

97

LOW POINT ELEV = 69.91
LOW POINT STA = 100+21.59

98+00 99+00

69
.9

6

100+00

70
.0

0

70
.2

5
101+00 102+00 103+0099+00 100+00 101+00 102+00

BEGIN PROJECT
STA. 100+00.00

MEET EXISTING
N3126630.9880

E779429.0552

END PROJECT
STA. 101+14.00
MEET EXISTING
N3126605.2647
E779540.1151

BENCHMARK A
IRON PIN

ELEVATION = 72.62
STA. 101+58.74, 17.58' RT

100-YEAR FLOOD
EL. 69.88

EAST MEADOW
RIVER

EXIST. CULVERT
(TO BE REMOVED)

PROP. CULVERT

DESIGN FLOOD
(10-YEAR) EL. 65.35

PROPOSED GRADE

EXISTING GRADE
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100
101

PC +73.76

PT +96.25

102+00

PROP. RECONSTRUCTION OF
CULVERT H-12-021 (XXX)
(SEE BRIDGE PLANS)

BEGIN PROJECT
STA. 100+00.00

MEET EXISTING
N3126630.9880

E779429.0552

END PROJECT
STA. 101+14.00
MEET EXISTING
N3126605.2647
E779540.1151

S76°57'33"E
203.75'S83°24'02"E

73.76'

6.
0'

PROP. CONST.  & PGL L=22.48'
R=200.00'

BRANDY BROW ROAD

EA
ST

 M
EA

DO
W

 R
IV

ER

PROP. LIMIT OF RIVER
REGRADING

PROP. LIMIT OF
RIVER REGRADING

PROP. PERM.
EASEMENT (TYP.)

PROP. PERM.
EASEMENT (TYP.)
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SEAL WITH HMA
JOINT ADHESIVE

PAVEMENT TRANSITION DETAIL
NOT TO SCALE

PROPOSED FULL DEPTH HMA
SHARED USE PATH PAVEMENT

EXISTING PAVEMENT
STRUCTURE

ENSURE FIRM CONTACT WITH
GROUND TO PREVENT FLOW
UNDERNEATH TUBES

FOR SLOPES 3:1 OR AS
NECESSARY, STAKE OR
OTHERWISE SUPPORT TUBES
(I.E., TREES, CINDER BLOCKS)

AREA OF SOIL
DISTURBANCE

BIODEGRADABLE
FABRIC

PROTECTED ZONE

SECTION

FLOW

12" DIA.*
INSTALLED

CAPTURE SEDIMENT AND
PREVENT FLOW OFF SITE

*9 INCH MAY BE USED FOR FLATTER SURFACES
WITH APPROVAL FROM ENGINEER

REDUCE HIGH WATER
FLOW ONTO WORK ZONE

PLACE TUBE AS CLOSE TO LIMIT OF SOIL DISTURBANCE
AS POSSIBLE, ALONG CONTOURS, AND PERPENDICULAR
TO FLOW.

ADJUST LOCATION AS REQUIRED FOR OPTIMUM
EFFECTIVENESS. DO NOT  INSTALL IN WATERWAYS.

CURVE ENDS
UPHILL

EXISTING
TREE

MIN. 3 FT  OVERLAP
FOR CONTINUOUS
BARRIER.

HARDWOOD STAKES PLACED
OUTSIDE OF TUBES OR PER
MANUFACTURERS' INSTRUCTION

PROTECTED ZONE

PLAN VIEW

 FLOW

SEDIMENT BARRIER - COMPOST FILTER TUBE
NOT TO SCALE

ON TYPE III 
BARRICADE

R11-2c

ON TYPE III 
BARRICADE

R11-2c

TEMPORARY BARRIER
(SEE NOTE 7)

PROP. 72 INCH MINIMUM TEMPORARY FENCE
WITH GATE SURROUNDING THE BRIDGE
CONSTRUCTION ZONE.  LOCATION TO BE
COORDINATED WITH THE ENGINEER.

100' MIN. 100' MIN.

TEMPORARY BARRIER
(SEE NOTE 7)

PROP. 72 INCH MINIMUM TEMPORARY FENCE
WITH GATE SURROUNDING THE BRIDGE
CONSTRUCTION ZONE.  LOCATION TO BE
COORDINATED WITH THE ENGINEER.

BRIDGE
CLOSED BRIDGE

CLOSED

NOTES:

1. ALL TRAFFIC MANAGEMENT AND WORK ZONE TRAFFIC CONTROL MEASURES SHALL CONFORM TO THE CURRENT
MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (M.U.T.C.D.), MASSDOT - HIGHWAY DIVISION'S "STANDARD DETAILS
AND DRAWINGS FOR THE DEVELOPMENT OF TRAFFIC MANAGEMENT PLANS", THE STANDARD SPECIFICATIONS, AND
THE FOLLOWING NOTES.

2. THE TEMPORARY TRAFFIC CONTROL PLANS CONTAINED HEREIN ARE GIVEN AS A GUIDE FOR TYPICAL WORK ZONE
TRAFFIC CONTROL APPLICATIONS FOR THE TYPES OF WORK ANTICIPATED FOR THIS PROJECT. THEY ARE NOT
INTENDED TO COVER ALL POSSIBLE CONSTRUCTION OPERATIONS WHICH THE CONTRACTOR MAY CHOOSE TO
EMPLOY. WORK ZONE TRAFFIC CONTROL FOR OTHER CONSTRUCTION OPERATIONS OR OTHER TRAFFIC SITUATIONS
IF APPLICABLE SHALL BE IN ACCORDANCE WITH THE REFERENCES LISTED IN NOTE NO. 1 AND AS APPROVED OR
DIRECTED BY THE ENGINEER.

3. AFTER EACH WORKING DAY, TRAFFIC CONTROL DEVICES THAT ARE NOT REQUIRED SHALL BE MOVED OFF THE
ROADWAY OR FULL DEPTH CONSTRUCTION AREA AND PLACED SO AS NOT TO IMPEDE PEDESTRIAN AREAS, ABUTTER
ACCESS OR CAUSE CONFUSION TO MOTORISTS. IN CERTAIN CIRCUMSTANCES, AND ONLY WITH THE APPROVAL OF
THE CITY AND THE ENGINEER, LANE RESTRICTIONS MAY REMAIN OVERNIGHT.

4. PLACE ALL CONSTRUCTION SIGNING AND TRAFFIC CONTROL DEVICES FOR EACH PHASE PRIOR TO COMMENCEMENT
OF CONSTRUCTION.

5. DISTANCES SHOWN ON THE TEMPORARY TRAFFIC CONTROL PLANS ARE A GUIDE ONLY, AND MAY BE ADJUSTED IN
THE FIELD BY THE ENGINEER.

6. CONTRACTOR SHALL REMOVE SEGMENTS OF TEMPORARY CONCRETE BARRIER AS NECESSARY TO GAIN ACCESS TO
THE SITE.  CONTRACTOR SHALL REPLACE THE BARRIER AT THE END OF EACH WORKING DAY TO SECURE THE SITE.
THE COST ASSOCIATED WITH REMOVING AND RESETTING THE TEMPORARY CONCRETE BARRIER SHALL BE
CONSIDERED INCIDENTAL TO ITEM 853.2.

7. PROPOSED TEMPORARY BARRIER SHALL CONFORM TO MASH TEST LEVEL 2.

BRIDGE CLOSURE DETAIL
NOT TO SCALE

WORK
ZONE

TRAFFIC MANAGEMENT LEGEND

PORTABLE TYPE III BARRICADE (4' WIDE, MIN.)

TEMPORARY PRECAST CONCRETE BARRIER WITH

WORK AREA

TEMPORARY FENCE & WHITE REFLECTORS

SAW
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NHG GJH
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1. AUGER OR DIG POST HOLE TO REQUIRED DIMENSIONS.
2. BACKFILL BOTTOM 6"± OF HOLE WITH GRAVEL AND COMPACT

THOROUGHLY.
3. SET POST AND HOLD PLUMB DURING BACKFILLING.
4. BACKFILL WITH GRAVEL IN 12" LIFTS.  COMPACT EACH LIFT

THOROUGHLY.
5. CLAMP RAILS TO POSTS AND FIELD DRILL BOLT HOLES.
6. SET BOLTS, WASHERS AND NUTS.

FINISHED GROUND ELEVATION

BUTT JOINT
CONNECTION
(SEE DETAIL)

INTERMEDIATE
CONNECTION
(SEE DETAIL)

A

A

℄ POST

ELEVATION SECTION

ELEVATION SECTION

NOTE:

1. ALL POSTS SHALL BE MACHINE DRIVEN 
UNLESS DAMAGED IN THE ERECTION PROCESS.

RAIL

6.00'6.00'

3.50'
19"±

18"Ø±

5.0' MIN.

PROP. 2" x 6"
(NOMINAL

DIMENSIONS)
PRESSURE

TREATED RAIL

6" x 6" x 8.00' PRESSURE
TREATED CONNECTION POST
(TYP.)

6" x 6" x 8.00' PRESSURE
TREATED INTERMEDIATE
POST

BACKFILL WITH GRAVEL
BORROW - M1.03.0 - TYPE B (IF
POST CANNOT BE MACHINE
DRIVEN)

1/2"Ø x 8" LONG
GALVANIZED
CARRIAGE BOLT, NUT
AND WASHER (TYP.)

BUTT JOINT

1.5"

1.5"

1.5"

1.5"

1/2"Ø x 8" LONG
GALVANIZED CARRIAGE
BOLT, NUT AND WASHER;
CARRIAGE (TYP.)

1.5"

℄ RAIL

℄ POST

12"±

NOTES:
1. CARRIAGE BOLT SHALL BE CUT FLUSH WITH BACK OF POST.
2. NUTS AND WASHERS SHALL BE COUNTERSUNK.
3. PEEN BOLTS FOR VANDAL RESISTANCE.

TRANSITION 2" X 6" TOP RAIL TO
FIRST STANDARD TIMBER RAIL POST

PROP. 2" x 6" (NOMINAL DIMENSIONS)
PRESSURE TREATED RAIL (TYP.)

TERMINATE THIRD RAILS
AT LAST 4-RAIL POST

FINISHED GROUND ELEVATION

TRANSITION 2" X 6" BOTTOM RAIL TO
FIRST STANDARD TIMBER RAIL POST

6.0' TRANSITION SECTION

4.
33

'

3.
5'

TIMBER
RAIL

FENCE

TIMBER
4-RAIL
FENCE

TIMBER RAIL FENCE
NOT TO SCALE

INTERMEDIATE CONNECTION
NOT TO SCALE

BUTT JOINT CONNECTION
NOT TO SCALE

TIMBER RAIL FENCE TRANSITION TO TIMBER 4-RAIL FENCE
NOT TO SCALE

NOT TO SCALE

6"

PROP. 6" x 6" x 8.00'
PRESSURE TREATED
POST

6"

4.33'

5.0' MIN.

6"

TIMBER 4-RAIL FENCE
NOT TO SCALE

18"Ø±

TRANSITION TO
TIMBER RAIL FENCE

FINISHED
GRADE

12"

VARIES

2" (TYP.)

TYPICAL
6"x6"

POST TOP

2" BEVEL
(TYP.)

6" x 6" POST

2" x 6" RAIL

SUGGESTED TIMBER RAIL FENCE CONSTRUCTION SEQUENCE
(IF POST CANNOT BE MACHINE DRIVEN)

 FIRST STANDARD
TIMBER RAIL POST

NOTES:
1. CARRIAGE BOLT SHALL BE CUT FLUSH WITH BACK OF POST.
2. NUTS AND WASHERS SHALL BE COUNTERSUNK.
3. PEEN BOLTS FOR VANDAL RESISTANCE.

1/2"Ø x 8" LONG
GALVANIZED CARRIAGE
BOLT, NUT AND WASHER;
CARRIAGE (TYP.)

18'-0" (NW, NE & SE CORNER)

EDGE OF PAVEMENT
2'-0" MIN.

CONC. CURB

TYP. FENCE TRANSITION AT FENCE APPROACHES

5'-6"± (NW & SW CORNER)
4'-6"± (NE & SE CORNER) PROP. 2" x 8" (NOMINAL

DIMENSIONS) INSTALLED
SLOPING TOWARD RAIL SIDE

BEVEL RAIL JOINT

BEVEL THE POST AT THE RAIL
FOR A FLUSH CONNECTION

TERMINATE SECOND RAILS
AT FIRST STANDARD

TIMBER RAIL POST

6
1

2(MAX.
SLOPE) 1

SECTION A-A

PAVEMENT
SECTION12"±

(TYP.)

TIMBER RAIL FENCE

EDGE OF
PAVEMENT

1. TIMBER PRESERVATIVES SHALL BE USED ON ALL WOOD
TIMBER.

2. ALL CUT ENDS SHALL BE PAINTED WITH PRESERVATIVE
IN THE FIELD PER MANUFACTURERS DIRECTION.

NOTES:

1.00' (MIN.)

CONNECTIONS AND
BOLTS TO MATCH
STANDARD TIMBER
RAIL FENCE

PROP. 2" x 6"
(NOMINAL
DIMENSIONS)
PRESSURE
TREATED RAIL

35'-0" (SW CORNER)

NHG GJH
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PROJECT
LOCATION

E 
M

EA
DO

W
DR

IV
E

H
EATH

 R
O

AD

HEATH
BROOK RDMERRIMAC

HAVERHILL

EAST MEADOW
RIVER

BEGIN PROJECT
STA. 100+00.00

MEET EXISTING
N3126630.9880

E779429.0552

END PROJECT
STA. 101+14.00
MEET EXISTING
N3126605.2647
E779540.1151

EAST MEADOW RIVER

BRANDY

BROW ROAD

EXIST. BR# H-12-021 (8AA)
PROP. BR# H-12-021 (D0Q)

70
.1

2

69
.9

6

100+00

68
.4

5

70
.1

4

101+00

71
.0

8

100+00 101+00

GRADE BREAK STA = 100+00.00
ELEV =  69.96

G
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ST
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1+

14
.0

0

EL
EV
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0.
32

PVI STA = 100+24.00
PVI ELEV = 69.87

A.D. = 0.89%
K = 44.81

40' VC
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C

: 1
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+0
4

EL
EV

: 6
9.

95
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T:

 1
00

+4
4

EL
EV

: 6
9.
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LOW POINT ELEV = 69.91
LOW POINT STA = 100+21.59
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CMP RWM

BORING INFORMATION

VERTICAL DATUM: Project Datum
GROUND SURFACE EL. (ft): ~70
LOCATION: See Site Plan

TOTAL DEPTH (ft): 51.0

DRILLING INFORMATION

LOGGED BY: A. Han

HAMMER TYPE: Automatic
AUGER I.D./O.D.: NA / NA
DRILLING METHOD: Drive and Wash
WATER LEVEL DEPTHS (ft): 8.6 1/23/2024 11:45 am

ABBREVIATIONS: Pen. = Penetration Length
Rec. = Recovery Length
RQD = Rock Quality Designation

= Length of Sound Cores>4 in / Pen.,%
WOR = Weight of Rods
WOH = Weight of Hammer

Sample Information

Elev.
(ft)

Depth
(ft) Sample

No.

S1

S2

Depth
(ft)

0
to
2

2
to
4

S3
5

S4

4
to
6

6
to
8

S5

10
S6

8
to
10

10
to
12

S7 12
to
14

S8
15

14
to
16

Pen./
Rec.
(in)

24/20

24/12

Blows
per 6 in.
or RQD

60-73-
26-27

20-19-
14-11

24/10 8-7-6-4 Drove casing and rollerbit to
4'.

24/11 4-3-2-5

Drilling Remarks/
Field Test Data

Soil and Rock Description

S1 (0"-4"): Asphalt.
S1 (4"-20"): Moist, very dense, brown, FINE TO COARSE
GRAVEL, some fine to coarse sand, trace inorganic silt.

S2: Moist, dense, brown, FINE TO COARSE SAND, some fine to
coarse gravel, trace inorganic silt.

S3: Moist, medium dense, orange, FINE TO COARSE SAND,
some fine to coarse gravel, trace inorganic silt.

S4: Moist, loose, orange, FINE TO COARSE SAND, some fine to
coarse gravel, trace inorganic silt.

24/9 6-8-10-8 S5: Wet, medium dense, orange, FINE TO COARSE GRAVEL,
some fine to coarse sand.

24/9 6-9-12-
12

24/13 16-7-9-9

Drove casing to 10'.
S6: Wet, medium dense, brown, FINE TO COARSE GRAVEL,
some fine to coarse sand, trace inorganic silt.

S7: Moist, medium dense, brown, FINE TO COARSE GRAVEL,
some fine to coarse sand, trace inorganic silt.

24/9 7-12-9-
11 Drove casing and rollerbit to

14'.

S8: Wet, medium dense, brown, FINE TO COARSE GRAVEL,
some fine to coarse sand.

C = Core Sample
S = Split Spoon Sample

U = Undisturbed Sample
SC = Sonic Core
DP = Direct Push Sample
HSA = Hollow-Stem Auger

Qp = Pocket Penetrometer Strength
Sv = Pocket Torvane Shear Strength

PI = Plasticity Index
LL = Liquid Limit

PID = Photoionization Detector

NA, NM = Not Applicable, Not Measured
Blows per 6 in.: 140-lb hammer falling
30 inches to drive a 2-inch-O.D.
split spoon sampler.

I.D./O.D. = Inside Diameter/Outside Diameter

DATE START/END: 1/23/2024 - 1/23/2024
DRILLING COMPANY: Northern Drill Service, Inc.
DRILLER NAME: T. Tucker
RIG TYPE: Mobile B-57

CASING I.D./O.D.: 4 inch/ 4.25 inch
DRILL ROD O.D.: NM

CORE BARREL TYPE:
CORE BARREL I.D./O.D. NA / NA

BORING

B-1
PAGE 1 of 2

S9
20

19
to
21

24/4 4-2-2-2 S9: Wet, loose, grey, FINE TO COARSE SAND.
Drove casing and rollerbit to
19'.

NOTES:
Driller notes that he maintained a head on the casing as rods were pulled during
sampling.
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VERTICAL DATUM: Project Datum
GROUND SURFACE EL. (ft): ~70
LOCATION: See Site Plan

DATE START/END: 1/23/2024 - 1/23/2024
DRILLING COMPANY: Northern Drill Service, Inc.

Sample Information

Elev.
(ft)

Depth
(ft) Sample

No.

S10
25

Depth
(ft)

24
to
26

Pen./
Rec.
(in)

24/9

Blows
per 6 in.
or RQD

2-5-4-5

Drilling Remarks/
Field Test Data

S10: Similar to S9.
Drove casing and rollerbit to
24'.

Soil and Rock Description

BORING
B-1

PAGE 2 of 2

S11
30

29
to
31

24/0 9-6-7-8 Drove casing and rollerbit to
29'.

Redrove S11 with 3" spoon.

S11 (Redrive): Wet, medium dense, grey, FINE GRAVEL, some
fine to coarse sand.

S12
35

34
to
36

24/2 6-10-11-
9

S12: Similar to S9.
Drove casing and rollerbit to
34'.

S13
40

39
to
41

24/10 6-7-8-8 Drove casing and rollerbit to
39'.

S13: Wet, medium dense, grey, FINE TO COARSE GRAVEL,
trace fine to coarse sand.

S14
45

44
to
46

24/14 4-3-5-7 S14: Wet, loose, grey, FINE GRAVEL, some fine to coarse sand.
Drove casing and rollerbit to
44'

S15
50

49
to
51

24/15 WOH-2-
3-4

S15: Similar to S14.
Drove casing and rollerbit to
49'.

Driller terminated hole due to
time constraints.

Bottom of borehole at 51.0'. Backfilled with soil cuttings and
bentonite. Patched with asphalt.

55

NOTES:
Driller notes that he maintained a head on the casing as rods were pulled during
sampling.

PROJECT NAME: Brandy Brow Road Over East
Meadow River
CITY/STATE: Haverhill, Massachusetts
GEI PROJECT NUMBER: 2400197
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TYPICAL SECTION - BRANDY BROW ROAD
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WORKING
POINT STATION OFFSET

1 100+28.65 21.27
2 100+41.97 5.68
3 100+39.53 0.00
4 100+41.12 5.28
5 100+37.25 22.75
6 100+87.74 19.34
7 100+72.09 5.97
8 100+73.63 0.00
9 100+71.25 4.97

10 100+72.33 22.82

NEX2300100.00
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