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This memorandum is in response to comments by MassDEP regarding the NOI Submission for the 
proposed culvert replacement on Willow Road in Boxford, Massachusetts. DEP comments are listed 
below in bold italics.  TEC responses are shown in italics.  
 
DEP: Stream crossing culvert replacement projects should be filed under 310 CMR 10.53(8) 
instead of 10.53(3)(i). Therefore, the criteria in 10.53(8) should be addressed. 
TEC: TEC agrees that the criteria in 10.53(8) are applicable.  These criteria were considered heavily 
in the development of the culvert design.  Full detail related to each criteria are addressed below: 
 
(a)  If the project includes replacement of an existing non-tidal crossing, the applicant demonstrates 
to the satisfaction of the Issuing Authority that the crossing complies with the Massachusetts Stream 
Crossing Standards to the maximum extent practicable.” 
 
A detailed description of how the project meets the Stream Crossing Standards is included in the 
Notice of Intent Narrative section and below.  The culvert replacement was designed to meet these 
standards. 
 

1. “The Potential for downstream flooding” 
 
The larger opening should not cause additional flooding. The discharge rates match the existing 
culvert, but the upstream and downstream velocities are significantly decreased compared to 
existing conditions. Along with this, the surface elevation of the water will differ by less than a foot 
during 2-100 year storm events within the stream (see page 4, Table 2 of hydraulic report). This is a 
significant improvement from the existing culvert, which reaches elevations capable of flooding the 
roadway during a 50-100 year storm event. 
 

2. “Upstream and downstream habitat (in-stream habitat, wetlands)” 
 

The culverts widened opening will help connect the upstream and downstream habitat. Under 
existing conditions, there is no connection between upstream and downstream habitat.  The culvert 
provides a stream depth that allows fish and other aquatic wildlife to pass up and downstream. It 
also provides a 1.29’ wide bench on each side of the stream to allow dry passage for wildlife 
through the culvert.  
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The 24” rockfill and crushed stone stream bed will prevent erosion during major storm events. During 
these storm events, the increased stream velocities could partially or totally erode the top substrate 
layer, and without the rockfill and crushed stone the stream bed’s elevation could drastically change. 
Soil analysis of the upstream section was conducted and is detailed in the attached Hydrologic Report 
on pages 40-42. The substrate proposed within the culvert will match the soils analyzed by reusing 
soil from both up and downstream sections of the culvert.   
 

3. “Potential for erosion and head cutting” 
 
The water level and water velocity in the proposed condition are lower than the existing 
condition.  Therefore, no head cutting or erosion is anticipated. 
 

4. “Stream stability” 
 
Steam stability will increase because the water level and water velocity are lower in the proposed 
condition. 
 

5. “Habitat fragmentation caused by the crossing;” 
 
The culvert will provide a stable crossing for a previously fragmented habitat for dry passage wildlife, 
fish, and other aquatic wildlife. The previous drainage pipe did not supply adequate space for several 
types of wildlife, and the box culvert should significantly improve this aspect of wildlife movement. 
 

6. “The amount of stream mileage made accessible by the improvements;” 
 
The improved access will increase stream mileage for all prior mentioned wildlife by providing the 
larger opening that creates access to both up and downstream sections of the stream.  
 

7. “Storm flow conveyance;” 
 
Storm flow conveyance will also be drastically improved by the larger opening, preventing flooding of 
the roadway during major storm events (2-100 year storms). 
 

8. “Engineering design constraints specific to the crossing;  
 
For engineering design and hydraulic constraints, the culvert is the best practicable solution to create 
an opening that emulates the natural stream flow while also providing enough space to prevent 
flooding of the existing roadway.  
 

9. Hydrologic constraints specific to the crossing;” 
 
 For engineering design and hydraulic constraints, the culvert is the best practicable solution to create 
an opening that emulates the natural stream flow while also providing enough space to prevent 
flooding of the existing roadway.  
 

10. “Impacts to wetlands that would occur by improving the crossing;” 
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Impacts to the wetlands will be minimized by minimizing the overall limit of work, use of erosion 
control, and an upstream cofferdam during construction. All of these methods will prevent unwanted 
sediment flow into undisturbed wetlands. 
 

11. “Potential to affect property and infrastructure; and” 
 
 If the project is not undertaken, the current 24” pipe and stone headwall will likely catastrophically 
fail with time, causing flooding of the roadway and disrupting the natural streamflow downstream. The 
culvert will greatly extend this section of Willow Road’s service life, improving the roadway/waterway’s 
safety and access, and preventing the flooding of abutting property.  
 

12. “Cost of replacement.” 
 
The cost of replacement now is lower than if the existing pipe was left alone. This is due to the 
potential cost of replacing/repairing the existing pipe and roadway after failure of the pipe has 
occurred. 
 
DEP: The plans should be revised to clearly show all wetland boundaries with the proposed 
culvert. Sheet 1 is hard to read. An enlarged plan should be provided to show where all 
temporary and permanent wetland resource areas alterations are occurring. 
TEC: The enlarged Sheet 1 can be seen in the attached Additional Plan 1 at the end of the plan set. 
Both Additional Plans (1 & 2) clearly show all wetland boundaries as requested.  
 
DEP: Pls explain how the larger opening will not cause downstream flooding downstream 
flooding, upstream and downstream habitat (in-stream habitat, wetlands), potential for erosion 
and head cutting, and stream stability. Pls explain why a layer of 24" rockfill and crushed 
stone is proposed to stabilize the streambed. The existing streambed substrate in the 
upstream and downstream reaches should be examined to determine the appropriate 
substrate to be placed in the culvert. 
TEC: As previously noted, the larger opening should not cause additional flooding. The discharge 
rates match the existing culvert, but the upstream and downstream velocities are significantly 
decreased compared to existing conditions. Along with this, the surface elevation of the water will 
differ by less than a foot during 2-100 year storm events within the stream (see page 4, Table 2 of 
hydrologic report). This is a significant improvement from the existing culvert, which reaches 
elevations capable of flooding the roadway during a 50-100 year storm event. 
 
DEP: Restoration to Bank should be revised to include appropriate sized coir logs secured 
by wooden stakes, and planted with live stakes and/or tubelings. A planting plans should be 
provided that describes how the BVW areas will be restored. The planting plan should 
include the species, quantity and height along with a seed mix. 
TEC: The coir logs, and their associated details, have been added to the plan set and can be seen 
on Sheets 1, 3, 4, 7, 8 and Additional Plans 1 & 2. A Restoration Plan has been added at the end of 
the plan set (Additional Plan 2) and includes the plantings requested.  
 
DEP: The riprap embankment should be replaced with loam and seed stabilized with an 
erosion control blanket.  
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TEC: The proposed downstream section of the riprap embankment will be replaced with loam and 
seed stabilized with an erosion control blanket as requested. TEC is hesitant to replace the 
upstream riprap embankment due to erosion concerns. This can be seen on Sheets 1, 3, 4, 7, 8 
and Additional Plans 1 & 2. 
 
DEP: A stream bypass should be shown on the plan. 
TEC: A stream bypass is shown on the Control of Water Plan.  
 
Please do not hesitate to contact me directly if you have any questions concerning the project at 
978-794-1792.Thank you. 
 
Sincerely, 
TEC, Inc. 
“The Engineering Corporation” 

 
Peter Ellison, P.E. 
Director of Strategic Land Planning 



Attachment A
Revised Culvert Plans
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TEMPORARY TRAFFIC SIGN SUMMARY

IDENTIFICATION

NUMBER

SIZE OF SIGN (in) TEXT DIMENSIONS (in)

NUMBER

OF SIGNS

REQUIRED

COLOR

UNIT AREA

(SF)

TOTAL AREA

(SF)

WIDTH HEIGHT LEGEND

LETTER

HEIGHT

VERTICAL

SPACING

ARROW

RTE. MKR

BACK-

GROUND

LEGEND BORDER

M4-8a 24 18

SEE 2009 MANUAL ON UNIFORM

TRAFFIC CONTROL DEVICES FOR

STREETS AND HIGHWAYS

2 ORANGE BLACK BLACK 3.00 6.00

M4-9L 30 24 5 ORANGE BLACK BLACK 5.00 25.00

M4-9R 30 24 4 ORANGE BLACK BLACK 5.00 20.00

M4-9T 30 24 10 ORANGE BLACK BLACK 5.00 50.00

R11-3a 60 30 2 ORANGE BLACK BLACK 12.50 25.00

W20-2 36 36 10 ORANGE BLACK BLACK 9.00 90.00

W20-3 37 37 3 ORANGE BLACK BLACK 9.51 28.52

TRAFFIC  SIGN  SUMMARY
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Attachment B
Hydraulic Report






























































































